DESCRI PTI ON ' LOUDSPEAKER SUSPENSI ON DEVI CE AND

FABRI CATI NG METHOD THEREOF 5 BACKGROUND OF THE | NVENTI ON Fi el d

of the | nvay®pHF3640 The present invention rel ates to BCTERBOIENer
suspensi on device and a fabricating nethod thereof, and 10 nore

particularly to a | oudspeaker suspension device and a fabricating

nmet hod t hereof, capable of providing an | mproved connection state of
signal input ends of voice coi | connecti%n conduct ors. 15

Rel at ed Background Art L ' | nPERGERFEFONeduce t he nunber of mﬁring
steps of a | oudspeaker, various types of danpers w th conductors 2
(hereinafter called "conductive danper 1D) have  "been " Tproposed T T 7

heretofore, in which the /i.d s .eﬁﬁong.corrugaLlonsnmm_
11c of a suspension 1 gen}%@%ﬁéﬁﬁﬁﬁ%ﬁﬁgﬁ anpers. However, -
t hese conductive danpers 1D Rfﬁéxéﬁﬁ WEPEGH aﬁé gn terns of

practical use.- The - |nven ors ‘have propose practlcally usabl e
conducti ve danpers (hereinafter called "sewn conductive danpers 1Ds)
25 which are already under mass production. The configuration
and fabricati ACERIAARAD Ur [FHE SENPERPIGNICt | ve danper. are discl osed

in EP 0479317 A published on April 8, 1992 and EP 036943 A publlshed on May -
23, - 199@ielld fsepe Invention .

The present invention relates to a loudspeake:
suspension device and a fabricating method thereof, and

lb more particularly to a loudspeaker suspension device and a
fabricating method thereof, capable of providing an.
improved connection state of signal input ends of voice

coil connection conductors.

15 Related Background Art

In order to feduce the number of wiring steps of a
loudspeaker, various types of.dampers with conductors 2
{hereinafter called 'conductive dampér- 1D) have Dbeen
propoéed heretofore, ih which the éonductors 2 are provided

20 along corrugations llc of a suspension 1 generally called
spiders or dampers. However, these conductive dampers 1D
are not .satisfactory in terms of practical use. The
inventors have proposed practically usahie cOndﬁctivé

dampers (hereinafter called "sewn conductive . .dampers.. 1Ds) . ...

25 which are already undgr mas$ -production. This sewn
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conductive danper uses as the conductors-2-conductive W res
(hereinaft agyoGakiqasl "flat knitted tinsel wires 2h ) nade opCT/IP9s/mI650
a desired nunber of flat knitted conductive wires each formed by
wi ndi ng a copper foil around fibers. This flat 5 knitted tinsel wre is
sewn on a base cloth B nade of woven cloth and constituting a
suspension 1. The base cloth B with the sewn flat knitted tinsel
wires is ther wdcmdmlx@@amper usesabkathe &brdeoboust2rconmthating: wires
corrugatlons 11c. An - edge (heretrnafter called-a "conductive edge
1E") utiTizZi nqheﬂélﬂdm:émcﬂ’aidlemy"ﬁwpdm&gd ttimsedyentmes he)s mad dieen
pr oposed-- - A loudspeaker suspension 1 such_as a sewn conductive
danper le an@h adesoﬁrleldt inuetbegy eo £ E, £ Heety i hg:.t:baducctmxdt@tlve wiresg each
corrugations 11c or roll Ilr of the suspension 1, is 15 called a
"conductive sfopmesi dy Winding a copper goilcaupundf fihersondFhis £lat
suspensi on 1 havi ng t he conductors 2 nounted al on the corrugations
11c or rols knitred grinsedomias: iSnSewgerer al basedpe &éi%ﬁ’%l |
be described by taking as an exanpl e the-condugt.i ve. danyw% : iD %pd“the
conduct i ve -edgdoth anQrFﬂ%ﬁE%EEFﬁP?n@ ERspensionydqy HéﬁﬁeF Ph By

| e, duct d
Che prosent WL g PoRE Qfﬁﬁem%?“”é FEPSRE| v TR ey LR e
Vi ng a desi FE SPEATHT ¢ TP aderyue °btaﬁce§“e”°'co%‘%%atw§=s B

2 edge (hereinafter called a "conductlve edge 1E") utlllzlng

10 | the technology proposed by the inventors has also been
proposed.

A loudspeaker suspension 1 such as a sewn conductive
damper 1Ds and a conductive edge 1lE, having conductorzz
Ialong corrugations 11¢ or roli 1llr of the suspension 1, is

15 called a "conductive suspension 1".
mThe-structuremoimihe“eonductive suspension 1;haying
theICOnductors 2 mounted along the corrugations llc or roll
11r of a conventional general 1oudspeaker.suspension will
. be described by taking as an example the conductive.damper
200 1p and the eonductive“ edge 1lE. . In manufacturing. the
conductive damper 1D, for example, in manufacturing the
sewn cpnductiveiudéﬁgefm_lns ‘proposed by the present
inventors, phenei'-Eeéihf'raQ liquid. generally sold in
“markets is -diluted—with—methanol - to obtain-phenol resin

25  solution having a desired specific graﬁity. Woven cloth
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made of cotton or -chem cal fibers-is-dipped-in this solution to
mpregnate‘,ﬂ;gggajo it with the phenol resin. Af t er pthgposai bsanol
solvent is evaporated to renove resin tucki ng, the woven cloth is
cut to have a predeterm ned 5 width. In this manner, the base cloth B
used for danper nol ding is prepared. Two flat knitted
tinsel wires 2h as the conductors 2 are sewn to the base cloth B
with sew ng thf=RRdsoF cabltedn or chanicek, fibews alisel dippedy the thester
I i-ne~-and at- a - 10--predeterm ned space relative to the center line, as
shown-- —~——salofiipn-8to—dhpeeghhtef toat—dodt tEt -vitbelths el aresin.
sewn, the base_cloth B.is thermally pressed, sinilar. to . gener al
danpers, to i mfdpalthe moethanelc solwgatt ois @vaporated t@om‘re caes§nt o
the center line of the base cloth B, as 15 shown in Fig.

Thereafter, . dmekiegsarthe pwoviesns=Lathii éat ertbyto bhaven a IE?%%Etﬁ!ﬁnﬁlgd

10 are trinned t hr ough - punchi ng press. In this manner the_ sewn
conduct i vé daméith.. In thiswmepnere fihe hesetelothnBemsgd Lonrdampay
nount ed al.ong t-he corrugations.-1llc can be obtained as shown in

20 Figs. 11A“t9f¥61193315 prepared. The manufacture of the conductive edge

1E, for exa the sewn conductve, edge_| Es ( er to,Fi
an enbodi ment of tf "'1 rfv]é?] k3 tted brRSGht “ARE nlzg‘r ?Shaf\i’(? c°ndu°g?f%pgsed
in practical gﬁf&éﬁm ?the 230%n%8 UWl%n sebind HEHI'S caflea |

the sewn
' cornex, 1n parallel along the center line and at a

10 predetermxned space relative to the center line, as shown
in Fig. 8. After the flat knitted tinsel wires 2h are
'sewn, the base cleth B is thermally pressed,.similar to
. general dampers, to integrally mold the corrugationé llc
‘concentrically to the center line of the base cloth B, as

15 shown in Fig. 9. Thereafter, unnecessary portions
~.indicated by -broken. lines.in ﬁig..lumare.trimmed through

- punching press. In this manner the sewn-conduétive damper
1D with the flat knitfed tinsel wires 2h being mounted
along the corrugations llc can be obtained as shown in

20  Figs. 112 and 11B. |

The. manufaqture of the cenductive edge 1E, for
'exepg%si.Fhelgewp_cepdpctive edge lEs (refer to Fig. 3 of

'en éﬁboéiﬁent of the'inventiOn) the present inventors have -
""*“;NM'-~""proposed—in“praétical use, is basically the same as the

25 manufacture of the - sewn conductive damper 1Ds.
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Specifically, a predetermned woven cloth is inpregnated wth phenol
resin or t aving a predeterm ned concentratio

with a pr e&g;?éérlér%%n&e]d danpi ng mat eri al such as synt hepl,c rugber to
prepare the edge 5 material. This edge material 1is cut to have
a predeterm ned width to prepare the base cloth B to be used

for edge nolding. Two flat knitted tinsel wires 2h simlar tothe

above-descri b%%é&ﬂﬁ?caauﬁs 4 hgreaadegneried? wven clotlzeWs tifn
cloth B with sewing threads 3 called 10 cornex, in 'parallel -along the

center  TiMe wdrth aphefol resphedsd erﬁﬁd\edlkaachavﬁxgt lv e predeterpeirtest - -

line._........ After the flat knitted tinsel wires 2h are sewn, the

base cloth B iconidesrtraltiompr eadedeoaitatll awith gengraideduigmined dm'lgjmm

tointegrally nold the roll 11r relative to the 15 center line of the
base cloth B mBterdaflt espchnrexesyarthetior t robkerar t prepege tienadgse vy,
if the unnecessary portions are cut through punching press, the sewn
conducti vé edgate®diadi-th t:hBhikat edge t aietental wisescmt to Bavey a
nount ed--al-ong- the -rol |l 11r can be obtained. 20 The structure of the
conducti ve suppadstarmingd ét’ldth to prARanidie beses fdatdy B o As usadkd
in the above net hod. is therefore obvious that the conductaqr 2
made of the for edgg mC’QﬁFPBed TVﬂs@*aW‘F’é’-’Q'FP‘?stH}%?)’oM% e

surface of the suspensjon bgse cI B made f a wgyen 25. cloth
|rrpregnat ed oo R d3RPY R~ §§Fﬁ" 2h 6250 conductors 2 are

- sewn to the base cloth B with sewing threads 3 called

10 cornex, in 'parallel along the center 1line and at a
predetermined space relative to the center line.

After the flat knitted tinsel wires 2h are seuwn, the

_base' cloth B is thermally presSed, similar to general edge

molding, to integrally mold the roll 1llr relative to the

15 center line of the bése cloth B. Thereafter, unhecessary

- -portions afe trimmed. Generally, if the unnecessary

| portions are cut through punching press, the sewn

. conductive edge 1lEs with the flaf knitted tinsel wires Zh
being mounted along the roll 1llr can be obtained.

20 The structure of the conductive suspension 1 of a

conventionél loudspeaker is fabricated in the above methqd.

It is therefore obvious that the conductor 2 made of the

_flat". knitted tinsel | wire 2h is dispo'sed' on thé front

surface of the suspension base cloth B made of a ﬁoven

25 cloth imprégnated or coated with resin. Therefore, exposed
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is only one side of the conductor 2, i.e., the flat knitted tinsel
wire 2h, 'anWOB8E3@#her side is hidden in contact - with R8BI on
base .cl oth B. Next, a means for electrically interconnecting the
5 conductor 2 and an input termnal lug 4 will be described - by

taki ng as an exanple the sewn conductive danper 1Ds. As shown in

Figs.” 11A and 11B, - [ Oj ' .(her ej_paf | L ;
Concue por i1 orie PRme sl oF T SopaR0Rar 2, i Rl kRS FRAETRpI ERed,

adhesi on portigon 1

. h | nf i al, . - A -
agheston Por 0008 Aured aulSpdA LRAE' BB oLy oY oB0hsRL g Sondugtve
reach. The enc}_sch%gor%%%égg%%hgﬁ%éiékggktggd tinsel . .....wres.2h. . . ... _.

extend on .the"{ongue P In order to perform

el ectrical connecti .y'ndgr hd¥ns 1§oﬁg%é{ﬂ%i_{9t iR WR e tit%(ﬁe

danper 1Ds i's nounte on a spea rame as shown 1n Fig. ,

tongue 5 PYUdddiftStoa2 a88a13h 2hpud TREEANAAN 1P U LT BRIl described
nount ed on the speaker frame F. The surfaces of the ends 2ha and 2hb

of the flat kg t@dkitdg s aN efamph AitheheewdOcohaigteveoahmpas iBa.anfs13b
are nmade in contact with, or pressed against, partial areas of

termnal |ugs gtivwandidh, Figs. aniathmdonuaGt 6oRaGeoshapedsesrefeesiohst he
| ugs 4a and 4b are sol dered. Therefore, partial areas of the term nal
l ugs 4a and 4l hereiredftart Wwaysl ied caumaie Wportiibss f dGat ad@ 3Bb)acaseof
the conductors 2 (flat knitted tinsel wre ends '
provided extending outward from an adhesion 'portiog 12 at
10 the circumferential area of the sewn conductive damper
where the conductors 2 or sewn flat knitted tinsel wires 2h
reach. The ends 2ha and 2hb of the flat knitted tinsel
wires 2h exfend on the tongue portions 13a and 13b.
~In order to perform electrical connection under the
15 conditions that the sewn conductive damper 1Ds is mounted
on a épeakei'_ frame F, as shown in Fig. 12, the tongue
portions 13a and 13b are disposed on input terminals
mounted on the speaker frame F. The surfaces of the ends
2ha and 2hb of the flat knitted tinsel wires 2h at the
20 tongue portions 13a and 13b are made in éo‘ntact with, or
pressed against, partial areas of terminal lugs 4a and 4b,
and the contact areas or pressed aréés of the lugs 4a and
4b are soldered. Therefore, _partial_ areas of the temihal

lugs 4a and 4b are made always in contact with the front

25 surfaces of the conductors 2 (flat knitted tinsel wire ends

5
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2ha and 2hb). ~Anot her approach is to separate t-he-ends-of conductors
2 or flat koblokRsksd i Nnsel wire ends of the sewn conducti ve PCT/JPmymesy | Ds
fromthe danper base cloth B to expose both the 5 front and back

surfaces of the flat knitted tinsel wre ends 2ha and 2hb and junp
the ends 2ha and 2hb directly to the input termnal lugs 4. This
connection structure of t he sewn conductive danper 1Ds has been

proposed by tipha and ZHEsent inventors, as described in Japanese Patent
Laid- 10 Open Gazette No. HEl 2-134100-and- Ut+Hi-t-y--Model Lai d- Open
Gazette No. HEI2-kidther approach iz tthi-sephreatei-the -endsert i onduobwss, -

as shown in .. Fi.gs....13A and .213B, _the tongue_portions 13a and 13b at the
danper ci f cunfRrentfiat dueht ted tinseledire bedsepdr dhed sep®h dongnative | at
knitted tinsel wire ends 2ha and 2hb on the tongue portions 13a and
13b, by | ooseniampexhd.Dseviinop ttheadsmper bagse rclath fakpe gxraae Rodutdrenst
ends of the tongue portions 13a and 13b to the outernost

ci rcunf er énce fafonrtheand backdiuyifaces caf1the flat Enibtedcddagel (HigRel

off the 20 flat knitted tinsel wre ends 2ha. an 2hb e tongue
portions. 13aenfs 2he @pd ghh and dd%‘%é‘ﬂ“t R 2 aSan‘{ Z%rgl'ﬁjg‘rzé%ﬁ r}gf

both the front _.and, back surfacef gf t he kni t;ted ti sel wre e ds
2ha and 2hb ar@®eeRgy termina b‘grsat"e‘ th 1¥ r GAPPRE agﬂpgr IREREs

(tongue porU(% e sewn conductlve damper 1Ds has been proposed by the

present inventors, as descrlbed in Japanese Patent Laid-
10 Open Gazette No. HEI 2-134100 and Utlllty Model Laid-Open
Gazette No. HEI 2-13398.
In this electrical connection process, as shown in
Figs. 132 and 13B, the tongue pbrtions 13a and 13b at the
damper circumferential area are required to be separated
15 ffom the flat knitted tinsel wire ends 2ha and 2hb on the.
tongue portionS-iBa and 13b,.by loosening the sewing thread
3 in the range from the outermost_;ends of the +tongue
portions 13a and 13b to the cutermost ciicumference_of the
adhesive area 12. It is also necessary to peel off the
20 flat knitted tinsel wire ends 2ha and 2hb from the'tongue
portions 13a and 13b to cut_'the lobsened threads 3.
Thereafter, both the frpht and back surfaces'df the flat
knitted tinsel wire ends 2ha and 2hb are ‘eX§osed té
'separate“them”from'the-damper—baschloth-B { tongue portions

25 13a and 13b). This'process, however, has the problems of



25 13a and 13b) This process, however has t he probl ens of
6 ' WO 98/ 53640 - - rmrmen o e

PCT/. JP98! 0365 9s/53640 (1) high cost and (2) unstabl e proHQTATPENEESK Y.
The r-eason of the high cost ( 1) is as -follows. The proocess
of loosening the sewing threads 3 is very conplicated and
t he nunber of works increases, resulting in 5 the hi gh cost. The
unst abl e product quality (2) results froma variation in the

wor ks, of Ioosqm)ng;ﬂglemm rag,xd (2) unstabhe ggoisddct dhalitythread 3 is

| oosened too nuch; IS —--- ——-l-00osened -even near -to the ends of the
corrugations-1tc,” m ~reason—of—thehighastasted(1 poisi es fiodloms .nedThat
the outermost . . .10 __circunference of . Lhe_corrugatlons 1lic..

I'n operation prodesssewf colmpsenimgdather $Bwingvi threads 3 is heverY
unfastened portion near at the corrugations 1llc, since

corrugations templicatarhisnd theepupbprapé ﬁﬂﬁkShen¢¥%§535r res“1tlkﬂl%¥ed
tinsel wires 2h near at the corrugations._ contact with the danper
base clot§ B t*éegé??@tht%oﬁﬁnorl?ﬁ"le SBFfeRble Pr°d“cEaHPé31$Ybr(é"t)or’§F%‘67cj

If such a state continues, for- t-he .copper - f-oi l
constituting EXO™ |3t %ﬁzﬁtél(?n in the Wﬁr#?el O%VI E@é’?ﬁ?’:ﬂgtﬁg urﬁ%"%’fté?led
portion are c resul tjn f.at def ec f n und from
the %ﬁﬂgﬁea:’ker 1f' the {hlgea& §E\?'éna‘lfcf St%eé)oﬁ??oﬁuﬁér A
Sew ng thread %P§%¥Ed even neakogﬁegﬁg gRSE g ttﬁ&%%&n&%ﬁaeﬁ&%%e seVmand

circunference ™0 corrugations ng
thread 3 may Qﬁe unfastened portlon_'is-_formed ‘at the outermost

10 circumference of the corrugations llc.

In operation of the.sewn conductive damper 1Ds having
the unfastened portion near at the corrugationé 1lc, since
the corrﬁgations 11s are movable, they vibrate and the flat

Jgnitted tinsel wires 2h near at the corrugations. contact
15 with the damper base cloth B to generate abnormal soupds
..called vibratory sounds._ . If such a state continues for a
long time, the cqpper;foils COnstituting:the flat knitted
tinsel wires 2h at ~the unfastened portion are cut,
resulting in a fatal 'defect of no sound from the

- 20 loudspeaker.
Even if_the.portion_where_the.sewing thread 3 is
| 1qqsened doef'fgeﬁfeech“the_outérmost circumferencé of the
corrﬁgatidns_1iéj'thé:eﬁd:of the sewing thread 3 may be
———}oosened by-vibrations-or-impacts during the transpoftation

25 of the damper, and this loosened portion may often reach



| oosened by vibrations-or--inpacts during the transportation 25 of
'the ‘danper, and this | oosened portion may often reach

23640 : R 650
the outerngw? C|rcunference of the corrugations 1lc. From éé%ﬁﬁ?ﬁgga
reasons descri bed above, an approach to separating the conductors 2
(flat knitted tinsel wires 2h) of the sewn conductive danmper 1Ds from
the danper base cloth B (tongue 5 portions 13a and 13b) is not stil

the o Condii Grrermpss capkfdidy romr%e d aea@%%‘?%é%e“%f;?hl%"%m )

et both e %?¥¥%§Qﬁa t he
fJ_at_. knttted tgﬂrtésq W, resr%h are expose‘% ot t ntentlon %D%Irﬁ
the conductors, é%d%;f'e«s&% wvthgltotnthi@ted tlnséfewEQEQUQH)Pr&fO‘Eﬁe13§9evﬁf‘d

13b or the lik the base cloth B of the sewn conductive danper
1Ds. For exanpghductive Stalbedr RS O thd TadnprC YUNL dNAH A N&onkRd S
used with atermnal ring L or the |like provided with wiring patterns
15 the presepor#3eiy aF haue IBYPosethot still Meritédatd ydatéh the case
of..t he -sewn conducti-ve:-- - danper 1Da (Fig. 12) with the conductors

reachi ng the migyeaﬁ@rtgoams ddvantadgdalls theew)vdibwdwdd, (2F tdee

t ongue portlons 13a and 13b or the |Iike) of the suspension base 20
cloth B is intcongheahbrai 2 soat sepas-altbdcefztmtvﬂm daspendbase clozha Bnd
2hb of the flat knitted tinsel wires 2h and the W ring conductive

patterns - (F|g~e.l4pf both e drond; and back sides of the ends 2ha and
- Zhb of the flat knitted tinsel wires 2h are exposed not to
iO ihtenfionally'mqunt the conductors 2 on the wdven cloth (at
the tongue portions 13a and 13b br.the like) of the base
cloth B of the sewn conductive damper_le. For example,
such a case occurs if the conductive damper 1D is used with
a terminal ring L or the like provided with wiring patterns
" 15 the present inventors have proposed.

'“Specifically;: in the case of the sewn conductive
damper 1Da.,(Fig. 12) with the conductors reaching the
tongue portions 13a and 13b, the woven cioth (at the tongue
portions 13a and 13b or the like) of the suspension base
20 cloth B is interposed at a contact surface between.the ends

2ha and 2hb of the flat knitted tinsel wires 2h and the
ﬁiring_-conductive .patterns (Fig. - 14). - Therefore, .
eleé%rical connection by soldering is aimdst'impossible.

'In order to allow sbldering,ithe present inventors have

25 proposed specific conductive dampers 1D which we call a



el ectrical connection by soldering is al nost inpossible. In order to
all ow sol dering, the present inventors have 25 proposed specific

conduct i-ve wianpsysso 1D which we call a PCT/JP98/01650 8
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woven conductive danper 1Di. Mre in detail, a terminal ring L forned

t hr ough punching press of a printed circuit board or the |ike nade
of a“resin board attached with copper foils or the like, is 5

integral |y forwegemi ¢dndictbverdaepétrobpill, L2 and L3 separ at ed by
90-[err] about the ring center, as shown in Fig. 14. The projection

Lt i s-formed at theMegosi tirondeksid, a termim@ilnakringrd ndgmmed 3Ihyough---— -

ot her two projections L2 and L3 are formed at the positions.

separated by IBGwchinmipress ofi(a prigtedntivcuin hpardeer ptheclike madaiso

formed on the side where the conductive danper 1D is nounted.

Square hol es o©f a resip hwand ghtacRadeitha coPpgs ?‘-’-‘&llé Par BE &§k§h0\?vﬁ in

Fig. 14 in the tongue-shaped projection L1 on which th

term nal s &re ESHEREHY é&ﬂﬁdng"’b'ﬁ‘?t t&’r'§94195?3?ﬁ'51°n§5 I‘Jt'erﬁ?na"}nq uld 4

are inserted into the oI es {711 ag ¢ay ked to press a parti al area of
out t

each terni nal JRRP=P F&&g SN Wi i PRt PN B o
o e L o el 8t SR, 05t pont st pbbe
mrggpgg ed Wi phenpl L2 b AR fha the o%ede L85"hR8J.£02681! 13! hRd
- L3 are formed at the positions separated by 180 ° about the
10 ring center. A wiring pattern P is also formed on the side
where the conductive damper 1D is_mounted. Square holes
L1l for mounting terminal lugs 4 are formed as shown in
Fig. 14 in the tongue-shaped projection L1 on which the
input terminals are connected. Caulkinéfpbrtions 41 of the
15 terminal lugs 4 are inserted into the holes L1l and caulked
e« .. . ...to press a partial area of each terminal lug 4 against the
surface of the wiring pattern P to thus complete the ring

L with the terminal lugs 4.

In manufacturing the daméer, fibers conetituting the
- 20 'bese cloth B is impregnated with phenol resin having a
predetermined concentration and diluted with methaneol, and

the solvent is evaporated to remove resin tucking. Fibers

imprlegnated with the resin are used as warps and fibers not

- impregnated with the resin are used as yarns, and one flat - -

. 25 knitted tinsel wire 2h is woven on the side of yarns. The



the solvent is evaporated to renove resin tucking. Fibers | npr egnat ed

with the resin are used as warps and fibers not -1 mpreghat-ed -wi-t h-t he
resin are us arns, and one fl at 25 knitted tinsel w . S.woven
on the si dewggwg%’r"ﬁs. The ' ' %Eg/.rg&/dn?so WO -
98/ 53640 : - PCT/3P98/ 01650 ' base
woven cloth Bwith the f lat knitted tinsel wre 2h di sposed on the
center line of the danper corrugations 11c is thermally nolded to

btain th duct i d . 1Di v Dpovs < Si d '
Unner i anet erARA L POHeRs U B 1yith the Fak BRLECeR MRSl GRee he
flat knitted ti | Wi re 2R ——-—gdi-sposed-aa-.t-he- - or__lipe-js—cut- . -
o that two f184posed G The pent) TS caf e, GAar et UG oy LFe

138 and 130 arth | ST GEY ShAbRR FRo CHIRAS, SR Malell OIEERE | ddier

danper circunf fntial-area, as shown in Fig. 14, so . that the flat
knitted tinsel W Te ends 2ha and 2hb reach o the tongue portions 13a
and 13b. g Since diife OVEnper ink@PdfihedfarlPPLEIM 1DaFigE BLyULE U €
that the flat 15 knitted tinsel wire 2h is woven in the woven cloth, the |
copper foils oyt ey d l@tideidd Grodddse! tié re12h 1a5i t1d® tinsel GRAKWICIRI 2
are exposed between fibers constituting the woven cl oth (between
weavi ng spacesdisposed on th @y | Ferrtgr Iine aiPrecetss ntiwe e uflaof
rubber- 20 containing adhesion h is coated on the inner peripheral

knitted +tinsel wires 2h are disposed along:the damper

center line. At the trimming process, two tongue portions

10 13a and 13b are formed outside of the adhesion portion 12
at the damper circumferential area, as shown in Fig. 14, so _
‘that the flat knitted tinsel wire ends Zha and 2hb reach

the tongue portions 13a and 13b.  Since the woven
conductive damper 1Di has the struéture that the flat

15 knitted tinsel wire 2h is woven in the woven cloth, the
copper foils of the flat - knitted- tinsel —wire—2h as -the
conductor 2 are. exposed between fibers édnstituting the

woven cloth (between weaving spaces) -

' As shown in Fig. 14, a predetermined amount lof rubbexr-

20 containing adh_es'ion h is coated on the inner peripheral
area of the terminal ring L, and the terminal ring L is

~ dried for a predetermined time to evaporate the solvent of

the ‘-adhesive-l_;. ' Cream solder sc (Fig. 15) is coated on a

- predetermined area of the pattern P on the projections L2

25 and L3, i.e., on the area where the ends of the flat

10 | .



area of the termnal ring L, and the termnal ring L is - dried for a
predetermned tine to evaporate the solvent-of---- the adhesive h. Cream

sol der sc (Wog@ss%8) is coated on a predet erm ned area oPCTHRIYUES®rn P

on the projrction L2 25 and L3, i.e., on the area where the ends of the
flat : : 10 ' WD 98/ 53640

PCT/ JP98/ 01650 knitted tinsel wires 2h of the woven conductive
wire 1D reache The danper adhesion portion 12 and the outer

ci rcunferenti aknpotédoninsellhevimasy 2h wofh thiee viosremn nedrsductive wirer dDi
aligned in position, and the danper -tengue portions -13a- - 5 -and 13b

and t he ring- preachti-onThe?--danpes-sadhesiomeddntiquosilioand - THhe cowter —

the adhesive portion_ 12 of the woven ____ conductive danper 1D and. . .
the area with checumfesentialaportion of thedsipg domidh Whenhtezminsdiser,
and the cream solder sc . and the_exposed areas of the back surface
of the flat arejpligped iR ROsKEion And rdw Kamperh &opadiccPPrEFAonst 18/

woven conductive danper 1Di are nmmde in contact with each aother.

In this st@te,ar®ieldh appedbe Figgynrajgahions & and L3 areggliggedain
about 250 [err]C. down to_the adhesiogn portion.12 .. - __and tongue. . ... .
portions 13a i eduli t_meﬁﬁgﬁﬁf’. l%;‘_:."t_flfi_lt_‘_.?s_lf'f5?9fﬁéf’ﬂailf2y°2e%gﬁ YRUE™ he
adhesive h. Wile the adhesion . ortion 12.0of 1he ven_conductive
danper 101 i s Grdrbive dSRbeR 11, pua, tBR; Afa, pRsR thRcafRESErEal BEkues
sc is mel t_ ed, mad?iin F%Q%a%@%%’?&aégﬁ Sgﬁ%rr.le Q kﬁl% %C%ﬁ‘n O;oiagrf ls%t

rf
knitted nsel- " wre e ha and feaching th ongue portions
and the exposed areas of the back surface of the flat

10 knitted 'tiﬁsel wires reaching .t}.xe projections of the bvoven
conductive damper 1Di aré méde in contéct with each other.

" In this state, thermal press is applied for several

seconds at about 250 °C. down to the adhesion portion 12

and tongue portions 13a and 13b of .the damper 1pi to

15 thermally reactivate the adhesive h. While the adhesion
. portion 12 of the woven conductive damper 1Di is attached

to the terminal ring L and the cream solder sc is melted,

the exposed areas of the back surfaces of the flat knitted
~tinsel wire ends 2ha and 2hb reaching the .tongue portions

20 13a and 13b of the woven conductive damper 1Di are soldered

fo the wiring pa_t'terns p éf the -ring L. In this manner,.

the woven conductive _._dampér iDi .with the ring L and .the

terminal lugs 4 can be formed (refer to Fig. 15).
- - - -During - the- -thermél—_—-bres +—phenol -resin or the like

25 will not be attached to the flat knitted tinsel wires 2h as



20 13a and 13b of the woven conductive danper 1D are sol dered to
the wring patterns P of the ring L. In this manner, . t he woven
conductive ?p gD with the ring L and the t er m pet/abosiiesh can
be formed (refer to Fig. 15). During - the thermal press, phenol
resin or the like 25 wll not be attached to the flat knitted tinsel
wres 2h as WO 98/ 53640

PCT/ JP98/ 01650 t he conductors 2 of the woven conductive danper
10, Fritd NeldiRfirddie 20rger e | Shcrriist idolguraikiee Bhapekni 1bed
Furtrer nor e; the ‘copper foils constituting the flat knitted tinsel
WTes 2hare ey L AE O SRBHPE FAQSS cehsithtuting thebakatviavettedot h
B..and-the.exposed.areas are nade in 5 contact with the wiring- :
conducti ve pattgsssl RiDfesh2hr b#g exposed. betWerncfudiarind spam=syof othe
sol der. However, a general sewn conductive danper 1Ds with the

t ongue portlorsaéé%awwm clothl3b sedcthe texposediuetreas 2axe | aiadeni ined
tinsel wire ends 2ha and 2hb) is difficult to use with such a
structure 5 I1fontmstrwbed theveirilge copdestiiec paditeixinse Riahethe | Dinge
therefore limted and the use range of the ring L with the. W ring
conduct i ve patker nShereforer r died.s easy to solden.or doweusrsola egenesal
problem it is necessary that copper foils of the conductors 2 or
flat knitted t$ewr|condustive rdanprr I witd the apesmm EﬁFtbﬁaﬁl }3a %’b@sed
to be separated from the base woven cloth B

conducti ve danp® ¥sachingn thRjeFordustpsrare @W@"F I KPltted t”ﬁf"ﬁt t Bire
tinsel wire ends Zha anmél’i’s]hr ea.chl ft he lttor-t]: €ce with sB {1t | onémSguand

13b, as. descr | SRS

10 described above. The typés of conductive dampers ID are
therefore limited and the use range of the ring L with the
wiring conductive patterns P is narrowed.

In order fd solve this problem, it is necessary that
copper foils of the conductors 2 or flat knitted tinsel

15 wire ends 2ha and 2hb are intentionally disposed to be

““““”“"'“““"“separated-;from --the base woven cloth B .of the  sewn
conductive damper 1Da. In order to separate the flat
knitted tinsel wire ends 2ha and 2hb reaching the'tongﬁe
portions 13a and léb; as described previously, the sewing

20 threads 3 were loosened to peel off the flat knitted tinsel
wires 2h from the tongue poftioﬁs 13a and 13b, and the
tongue portions 13a and 13b and the loosened fhreads 3 were
cut. However, aithbugh the problem (1) of the increased
works may be absorbed in the total number of manufacture

25 processes of a loudspeaker, the problem (2) causing a fatal

12 .



20 threads 3 were | oosened to peel off the flat knitted tinsel

wires 2h fromthe tongue portions 13a and 13b, and the t ongue
por t'i ons ' 1WMO&KB63Bb and t he | oosened threads 3 were PERIPIYHERY e |
al t hough the problem (1) of the increased wor ks nmay be absorbed in
the total nunber. of manufacture 25 processes of a | oudspeaker, the
probl em (2) causing a fatal _ 12

WO 98/ 53640 ' PCT/ JP98/ 01650

def ect coul d nisfdxst soduwkdl. not be sol®pdeifically, the ends of the sew ng
t hread of the sewn conductive danper 1Ds reaching the outer :
circunference - Sppcifitcabthesi thependpnof2 the t$rwing cthseademf othehe
5 _.tongue portion are subjected to the thernmal nolding, under t he
condi-ti ons theﬁe‘tfh@%%-‘sc‘la’f‘@ idamnesh L s reachigs fheneuter circypfprepeed
tinsel wres 2h and danper base cloth B. Therefore, the ends are

mai nt ai ned i n 9§ ghhec Adhgsiqn cportion k3 opri fheyteresEyrPHe % &2t he

sewing threads 3 on 10 the base cloth B_are inh a sem -adhered state
caused by B TCRMBIRIPIRIYY AL E1RIRRESAobanthe othermakmo LatRg, upder

o 19, LI o SR DL LAkl B L e cont SREIER IhS"S
ol den 561410 SILENRSRAE oifen PR ooB 0B HR, gl e L 0o
e % i T ARS8 B S BlhoduSUE 1R A, conpate [BFelEST
tinsel wires ZJefHAChRS NBABing. Furthermore, the sewing threads 3 on
10 'ghe b#ég cloth B are in a semi-adhered state caused by
phenol impregnated to the woven cloth. Thefefore, _thé
sewing.' threads 3 reaching the outermost area will not
loosened unless a particular force is applied thereto.
However, if the tightly molded sewing threads 3 are
15 once forcibly loosened, the tightly molded state or semi-
.___._adh_ered .state of the sewing threads 3 is broken and the
ends of the sewing threads 3 are loosened. In such a case,
it has been found that if the separafed or unfastened
portion of the flat knitted tinsel wires 2h reaches near
20 the middle pprtion of th_e adhesion portion 12 and if the
sewing thread 3 was cut at the outer circumferential area
of the adhesion portion 12, because of a variation in the
loos'gning degree of the sewing threads 3, then many of the
sewing threads. 3 are loosened near to the outermost

25 corrﬁgation lilc by a very small external force,

13 -



20 the mddle portion of the adhesion portion 12 and if the sew ng

thread 3 was cut at the outer circunferential area - of -the-adhesion---
portion 12, .begaisgse of a variation in the | ooseni ng degpe s/ olése =
sewi ng threads 3, then many of the sewi ng threads 3 are |oosened near
to the outernost 25 corrugation 11c by a very small external

force, 13 - WD 98/ 53640 _
PCT/ JP98/ 01650 particularly by a very small external force applied
to the ‘;éﬁti@iﬁatz% tHy S8 vely SIS 3hderdih %&éwramﬁ@dwtthe
transportatio An exanpl'e of an advant ageous case--wi-l1---be--

described 5 gmit heh BE-EE@NEENEE1FRG ral GRdd ezivsvangagabt AuaTRy PR
realized if the exposed areas of the..conductors_2 or flat knitted

tinsel wre engdsandporesedb. or the like of the - conductive edge 1E

are not nounted on the woven cloth B of - .the edge. For exanple, such

a case occurs when arheetdmple 16f &ni atiednthgestswcasecndd 12 e atusStibed e
required to be di sposed on the back side of the edge 1E. In such a -
case, 5 | wicthderefereheet ricaFig.i ritfer cthae@duwantdganukncased being ,
tinsel wre ends 2ha and 2hb to the input termnal |ugs 4, ~the tongue
portions 13a awehligediref ptheietposedi areas Oﬁor'fhenpp@#@ﬂchmn@r an Habose
the flat knitted tinsel wire ends 2ha and _2hb on the inp ut terninal

lugs 4 for Aeditipd tlmb’%bnf”i‘-ﬁec@mdzfctz%tﬁn@aéhboﬂ%rtheIﬁll‘ﬁl oistthe,

however, ..as shown in Fig. 16, the edge base cloth B covers the whol e
. ‘conductive edge 1lE are not mounted on the woven cloth )

the edge. For example, such a case occurs when“the”flat
10 knitted tinsel wire en&s'Zh;'and 2hb are regquired to be
-disposed'on the back side of the edge 1E. 1In such a case,
in order to electfically- interconnect the flat knitted
tinsel wire ends 2ha and 2hb to the input terminal lugs 4,
the tongue portions 13a and 13b are provided as in
15 conventional manner to dispose the flat Enitfed tinsel wire
ends 2ha and 2hb on the~input"terminal-iugsm4miorwmaking
them in contact with each other. In this state, hbwever;
as sﬁowﬁ in Fig. 16, the edge base cloth B covers the whole -
surface of the terminal iugs 4 and the whole surface oflthe
20 contact area between the flat knitted tinsel wire ends 2ha
and 2hb and the terminal lugs 4. |
Therefore, although it is easy to makg the flat
knitted tinsel wire ends 2ha and 2hb in contact w1th the
terminal lugs 4, it”is*very”difficult tO“maintéinma—state~~

25 that the flat knitted tinsei wire ends 2hé and 2hb are

14 .



surface of the termnal lugs 4 and thHe whole surface of- the 20 contact

area between the flat knitted tinsel wire ends: 2ha- - ---and-2hb -and the
term nal ' | W@9843640 Therefore, although it is easy tRSTHHREO0IER f| at
knitted tinsel wire ends 2ha and 2hb in contact with the term nal |ugs
4, it is very difficult to maintain a state 25 that the flat knitted
tinsel wire ends 2ha and 2hb are 14

WO 98/ 53640 PCT/ JP98/ 01650

pressed and f presses taﬁ’él ddmachdio W termiRiado J81gs ¢ ncdloreover heSingge
base cloth B having. good electrical insulatiep— - -

knitted tinselth® r%ig%n9§52h§3é’rﬁi‘ ﬁbhéé’lng-- 9°%¢Toﬁn]|eFﬁnFF6i fé‘sﬁdf 'f’;‘scm

difficult to achieve reIl dering. __'Lb t he s _and.
sol deri ng wor EOVELS {th 2hat 1 F+ DGR dﬁ%@ nd Zhb as

counterneasure_ for this, |tted t

2hb reachi ng SR FontR Fpi(ﬁ‘tlghs 1’3 A ¢ "C‘i%B ﬁ&deasglg?ﬁ%dzyaeg %isj%
cLoth 5y ft%gg%%ara%tge%% ot NRE0 4 U5 A PR U GRS, oap ek beet 2L

‘the flat nsel "W re"en ha and 1 ongue
portions -13a ery 4.0 thereby cut the tongue. portions. 13a and 13b
and ~ not to-in erposethe base cloth B,  Even_.in this state,

similar to the aboyg deshiittufeiifird oS oMY, WSS S kbt cclngsened

to the roll portion 11r and the unfastened portion is forned to the
rol | portion {iie ends 2ha ahEERAH TR AL tRIRM DA 1GMNES | Hid

appr oach.
13b made of the edge base cloth_B-may be separated +to
10 loosen the sewinénthreads 3 and peel off fhé fiéfnknitted
tinsel wire ends 2ha and 2hb from the tongue portions 13a
and 13b to thereby cut the tongue portions 13a and 13b and
not to interposé the base cloth B. Even in this state,
similar to the above-described case, the sewing threads 3

15 are loosened to the roll portion 1lr and the unfastened

portion is formed _to the roll portion 1llr.

There is also another electrical connection approach.
Specifically, the tongue portions 13a and 13b_are provided
at the areas where the flat knitted tinsel wire ends 2ha

20 _.and Zhb'outside of the adhesion portionvlz.bf the edge 1E
reach, and the tongue portions 13a and 13b are bent to the
front side whéreas the back surface side of the flat
knitted tinsel wire ehds 2ha';héf5££f;é;éﬁi£§.theltongue
portions_lBa_andMIBb;is.turnedﬂro_rheﬁfront_side“to expose

25 it at the front side of the edge base cloth B, as shown in

15



Speci fically, t he tongue portions 13a and 13b are provided at the
areas where the:flat knitted tinsel wre ends 2ha 20 and 2hb outside of

t he adhesi %995%3@“ 12 of the edge 1E reach, and the tgRguos@fdshi ons
13a and 13b are bent to the front side whereas the back surface side
of the flat knitted tinsel wire ends 2ha and 2hb reachi ng the tongue

portions 13a and 13b.is turned to the front &side to expose 25 it at the
front side of the edge base cloth B, as shown in : '

15 Fi§2.98188648hda 16B, to thereby press the exposed area
PCT/ 3P98/ 01650~ - - Figs. 16A and--16B, to thereby press the exposed
area” RIS pardial rens of e deaminial dugs.  THisS apppfoerth
obviously requites an.additional. process. of bending the - tongue
portions 13a pibislyandeflieresr @mabddigsodall erocessd of ehahdedgt ctheve
a specific shape as shown. SUMVARY OF THE | NVENTI ON It is
an object of timgueegtionweniBanahd dd@bie die the terminabolags 4 are
conventi onal problens and provide a | oudspeaker .10 -suspensi on device
and its fabri asiguigedtitvohaspab|spextific shape nesudlamtnur i ng t he

| oudspeaker-suspensi-on-device with | ow: ... . . cost. A
|.oudspeaker. suspension device applied with the fabricating nmethod
of this invention has a suspensi on and 15 voice coil connection
conduct or.s o SMMMARY, OF JIHE JM/ENTION t he suspension. The

fabricating nmethod of this invention . o .
T - It is an object of the present invention to solve the

above conventional problems and provide a loudspeaker
'10. suspension device and its fabricating.method capable of
manufacturing the loudspeaker sﬁspension device with low

cost.
A loudspeaker suépension device applied with the
fabricating method of this invention has a suépension and

15 voice coil connection conductors mounted on a surface of

—the--suspension.  The  fabricating method of this invention
comprising the steps of: (a) mounting the voice coil
connection conductors along a surface of a planar base
member, fhe base member inqluding cut portions at positions
fio correspohding to signal input ends of .the voice coil

connection conductors : (b) pressure molding the base member.
~_and the voiée coil connection conducfors into predetermined

shapes; and (c) trimming the base member and the voice coil

Connection conductors so as to leave the signal input ends

25 of the voice coil connection conductors as projection

16



conprising the steps of: (a) nmounting the voice coil -connection
conductors along a surface of a planar base menber, the base
menber i nclwoosgeédlit portions at positions 20 correspon8CRgrIENIESnal
I nput” ends of the voice coil connection conductors; (b) pressure
nol di ng the base nmenber and the voice coil connection conductors into

pr edet er m-ned shapes; and (c) trimm ng the base nenber and the
voi ce coi l connection conductors so as to |eave the signal input
"ends 25 @onhikon®i £xomothe chnnrecPeBReEonduct ors as proj ection

16-- - WD 98/ 53640 [ JP98/ Q1650
pof- ti-ons—from-the- b%%?%?ﬂ%rtr”ﬁ’f’t’éﬁ' tHhe SEgRah et eé’idge‘né’lg'tﬁ‘ﬁuf’ O&fis

of the voice onnection conductors are ese_é

projection coil” 58?P?Sﬁ °noﬁpﬁqﬂ55ﬂrﬁrﬁf%ugﬁﬁﬁﬁPgn 9? P§°9ﬁ8FéP8re
5 to | of t ls f h
Suoumnecessar i PEEl il Skl PILELELAR! o 1A U0° whespporp,
bonnectorf colees as e “?#cf%ﬁée?u;%%né&ests%ng‘iekhﬂgt fexma&@e £ERCERE” |

fabri cating.nmefhg eﬁé{ E-|ngsggabgnpossﬁg}eSP?@&P&&QHtdgviggsgﬁehhk%ate

i nvention, the c por I ons are I'n the suspension, and

a sewing t hreqg fgre voice coTAU RbhRG %nV%aﬁu%bEscaaae%I QQD?OBQEEE%S

on the base Is fastened to the voice coll connecfion
conductors  the véiCdUdbiD SoRRéttPBnOEohBBc¥8kECEEEh thaNRG e ion.

conduct ors 15 "corresponding to the holes.

R According to the fabricating method for a loudspeaker
”10 .suspensidn devicé of this invention, the cut portions are
holes formed in the suspension, and a sewing thread for
- mounting the voice coil connection condﬁctors on the base
member is fastened to the voice coil connection conductors
~ including a pcrtion'of the voice coil connection conductors

15 corresponding to the holes.

_ If the signal input ends of the voice coil connection
conductors sewn on the base member with the sewing thread
is to be peeled §ff from the base member, it is necessary
to pull out the sewing threads from the base member, which

20 -may result in a loosened state of the voice coil connection
. conductors and the voice.coil connection conductors peeled
off from the suépension. However, in this invention, the.
unneéessary sewing threads and baée member are frimmed and

- it is not necessary to pull out the sewing threads from the

25 voice coil connection conductors. Therefore, the above

17



If the signal input ends of the voice coil connection - conductors

sewn on the base nenber with the sewing thread is to be peeled-off .- v
fromthe bagR Jpader. it is necessary - . to pull out thecgapbildisso
threads fromthe base nenber, which 20 may result in a | oosened state

of the voice coil connection conductors and the voice coi

connection conductors peel ed off fromthe suspension. However, in

this invention, the unnecessary sewi ng threads and base nenber are

tri med and _probléﬂsiégﬂugeygggﬁgagy-to pul | out the sewng threads from

the 25 voice coil connection conductors. Therefore, - -the above. .
17 WO 98/ 33k ding to the fabricatifig methodfor -aRCUIHRHIRES0——
probl ens can be sol ved.. According to the fabricating nethod for

a | oudspeaker suspensiltipadsiite defi thisf ihkeatibnentthen pricssuree ssiliding
mol di ng I's thermal press, and the signal input ends of the voice 5
coil connecti dms comsitmabrprass, ceatiedhs tdignadanismhitieendsdof the voice
thereafter thermally pressed together with the base nenber. _ The
cream sol der icoidelcostesthiiony conducitonsabrpr eosted withrerean Ahdden @andie
signal input ends.  Therefore, a .l oosened state of the signal. .input
ends can be efthepsafiier thermsldvepressadeiioghthes eithothe darraamher.
conductors are ~ o trinmed. . A | oudspeaker suspension device of '
this invention The pEridesoligy 4ssieddind ciomire theathramadl PRass
menber havi ng cut paqrtions _at predeterm ned posjtions, the_ planar
- and attached to the signal input ends. = Therefore, a
loosened state of the signal input ends can be effectively
10 prevented when the voice coii connection conductors are
trimmed.
A loudspeaker suspension device of this invention
comprises: (a) a suspension made of a planar base member
having cut portions at predetermined positions, the planar
15 base member being pressure molded and trimmed with trimming
lines passing the cut 1portions;~uandw.(b),,voice .coil .
connection conductors mounted on the suspension with signal
input ends of the voice coil connection conductors being
positioned at the cut portions, the voice coil connection .
20 conductors and the suspension being pressure molded and -
trimmed along the trimming-lines.
The'signal input ends of the voice coil connecfion

conductors are positioned at the cut portions-of the base

member and trimmed together with“the“base*member“alongmthe

25 trimming lines. It is therefore unnecessary to peel off

18 . ' ' .



15 base nenber being pressure nolded and trimed with trinm ng Iines__h

passing the cut portions; and (b) voice coil ~ = "~ connection’
conduct oF S wipoEM364b on t he suspensi on with signal i nput PENIRP8PL650N e
voi ce coil connection conductors being positioned at the cut
portions, the voice coil connection 20 .conductors and the suspension
bei'ng pressure nol ded and trimred along the trimmng |ines.

The signal input ends of the voice coil connection conductors are,
posi tioned at thee sdgnadorinprs térmipabgsérom thﬁeﬁﬁépeﬁﬁéoPV|ﬂﬁﬂj% g&ﬁher
with the base nenber along the 25 +trinmmng lines. It -is—therefore’, :
unnecessary t posedblef fto prevent- a- -loosened--state-- Of -they- volce—%
98/ 53640 PCT/JPQSLOlGSﬁ . fhgl
si gnal i nput D@nﬂﬁﬁ&h?ﬂrQﬂﬁ4¢ﬁ¢%ﬂ%péﬁ§|Gﬁ ship peeling thg y0i5% TR
prevent a | oosenéd state of the voice coil, connecti on conductors and

to stop peel i FgrORS iGN £aiyctors cthe FRIRTRRE?Drs from t he
5 Al d d k h
Thventiond the susBGSR A SRLGBE FAHEFPRAREE! SHERBRPLOR 85“’98&'8? B

portion and an outer, adhesion portian |n rder “tigﬁéde
to the outsPARYEREHRRA ZEVﬁFgg {1 nEESggnnec?er adﬂé@ rS'tLave}se.“

I on con

at end porti O%fs { fl(ir g chrtloen a4 d%rql Eu\@gg hﬁﬂeéﬁgn%%‘?%‘io% :ﬁ'p 'EHE eéi@@i" ate

portion there nner adhesron port

| oudspeaker syspensipl deyisG@d S thSedne feﬁt51de, eéﬁaplﬁheVW¢5hé@ 0011
el ongat ed th| n 1T oudspeaker.

connection conductors traverse at end portlons thereof the

10 roll portion and extend at an 1ntermedlate portlon thereof
the inner adhesion portions. |

Such a loudspeaker suspension device is uséd, for
example, with an elongated thin loudspeaker.

According to the loudspeaker suspension device of this

15 invention, the cut portions are holes formed in said
suéPension, and a sewing thread for mounting said voice
coil connection conductdré on the base_member is fastened
to the voice coil connection conductors including a portion
of the voice coil'cohnection conductors corresponding to

20 the holes.

.Although the voice coil connection conductors are sewn_
on the base member with the sewing threads; the unnecessary
signal input ends and  the b#se member are  trimmed.
1A¢cordingly, it isuunnecessary~to~peeLmoﬁﬂwﬁartsmofmthe-

25 voice coil connection conductors from the base member, so

19 -



According to the Ioudspeaker suspensi on device of this 15 I nventi on,

the cut portions are -hotes-forned in said suspension, and a sew ng
thread for %%;S'éag sai d voice coi | connection conduct pgg/ypis/dibs base -
menber is fastened to the voice coil connection conductors including

a portion - of the voice coil connection conductors corresponding to

20 the hol es. Al t hough the voice coil connection conductors are
sewn on the base nenber with the sewi ng threads, the unnecessary

signal “i nput epgs+andid iR FRSuIEMRE sthlidd HRfRGds from AGeObdkBIhkmbel i S

unnecessar y-—to-peer—of-f-parts-of-the 25 'voice coil connection conductors

from-the-base gEAbBE d¥8pensed with: T e 190 WO
98/53640. __ . o . PCT1JP98/.01650 _ that a
work to pull-the sewing threads fromthe base nenber : can be di spensed
Wt h. BRI EF DESCRI PTI ON OF THE DRAW NGS 5 _ Fig 1is
perspective vi BREEPf DBSOREPTLONt OFOTHE BBRAMMINGS conductive edge forned
with holes and sewn with flat knitted tinsel wires with sew ng

t hreads, ascordi ng Fbgth? is perspeehivenviews of a bafegcl@thsofeaspewti ve
views showi-ng-the base cloth of 10--a conductive edge placed on a |ower
mol d,” accor.di ngonductive edge nigmmeash with holes Rpd spwn swighy sfdati ve

views showing the _sewn o _ .
: "knitted tinsel wires with sewing threads, according to the

ihvention;fm
iLEiQ._? is perspective views showing the base cloth of
10 a conductive edge placed on a lower mold, according to the
ihvention.
fig. 3 is perspective views showing the sewn
conductive edge molded and thereafter trimmed, according to
the present invention. |
15 | Fig. 4 is a perspective view showing the back side of
~w~m~the~séwn~cenductivewedgé moﬁnted-wifh-a diaphragm and a
partially enlarged perspective view showing the back side
of the flat knitted tinsel wire ends, according to the
present invention. | o
20'." ~ Fig. 5 is perspéctive.views showing the back side of
| the sewn conductive edge mounted with the ﬁiaphragm and

with vbiqe coils, according to the present invention.

Tt

Fig. 6 is perspective views showing the states of

voice coils; a diaphragm with a sewn conductive edge, and

25 input terminal lugs, respectively mounted on a frame, as

20 _ ' .



cdonductive edge nolded and thereafter trinmed, accordi ng to t he
present_.i.nvention. .15 Fig. 4 is a perspective view shovm ng the back
side of -~ wob&S536€¢n conductive edge nmounted with a di aphra T/ApRg/04650
partially enlarged perspective view show ng the back side . of the flat
knitted tinsel wire ends, according - to the present invention. 20
Fig. 5 1s perspective views show ng the back side of the sewn
conductive edge mounted with the di aphragm and ﬂ voi ce coil s,
‘according to theysdstmmithentrent side of thepﬂ-gudgpﬁg B&rspective views
showing.the states of ... voice coils, di a hrag mwith a seﬁn gng% %éve -
edge,_and_ 25 i-ngikg +-F A BEFIRRCTIVE p‘é?:‘F‘I" eFROWLRE RCTRPAFF .
20 WO 98/ 53640

PCT7JPO8/ 0165(Pf & multi-poink o @Fd s ohvPfe %Pb‘ﬁlfp? Al§ o MPRated with

| oudspeaker . ect g

conpl eted st atgepuision mﬁgnggﬁﬁl t |c’pu$ 'g%r i %Pé f/pet \éguﬁrs%% eré%ﬁﬁfe
W th r.epul si on net| he _yqi | 1
5 di aphr aym 3P evﬂhtr& ndutTve egxlﬂutcstl Gt t ielhramgir?gﬁ‘e términa

| ugs .are nounted on the ar aLg 11 1 e@w
show-ng t he wf‘f‘% & &t qurbuq} ween ' ah%k ffﬂé Qﬂb a ";P'art:.a y enlary

nitted tinsel w.re ends

afiid i nput 't“e‘rn;;{@, L#¥isng the wi ;;q;bs&ait% ek | €04 @NKn St PEAT Eahbyl

enl arged vi ew oW ng ase cloth of a conventional sewn
-CondUCt'Ve wire ends Qﬂ&pfﬁpﬁkt@eghéhaknlhbgd tinsel wres being sewn by

sew ng t hr eads.
- Fig. 8.is a plan view and a partially enlarged view
10 show:i..ng a base cloth of a conventional sewn conductive
damper with flat knitted tinsel wires being sewn by sewigg
threads. |
Fig. 9 is a plan view showing a base cloth of a
conventional sewn conducfive damper with .flat knitted
15 tinsel wires beihg’ sewn by sewing threads and with
- corrugations and the like being thermally molded.

Fig. 10 is a plan view showing portions to be trimmed
from a base cloth of a conventional sewn conductive'damper
with fiat.knitted tinsel wires and with corrugations and

20 the like being thermally molded.
Figs. 1l1A and_llB are a plan view and a perspective.
view showing a conventional completed sewn conductive
damper. |

Fig. 12 is a pérsPective view showing a cpnventional

25 sewn conductive damper.mountéd on a 1oudspeaker frame and

21



Fig. 9 is a plan view showi ng a base cloth of a conventional

:sewn conductive danper with flat knitted ' 15 tinsel wres being _
sewn by seW| threads and with -corrugat i ope/angoidse | i ke -
bei ng t her ﬁ’é‘?? \ ded. Fig. 10 is a plan view show ng
portions to be trimmed froma base cloth of a conventi onal
sewn conductive danper with flat knitted tinsel vm' res and wth.
corrugati ons and 20 the like being thermally nol ded. _

Figs. 11A and 118 %qu%%fW£ﬂﬂlaT%d%lgﬂéﬂ%%ﬂdé&iy connected. vi ew
showi ng a conventll naP conpl eted sewn "conducti ve danper. Fig.

12 is a perspecti Vés )éj eW $EOW-RG a]_g@n\gg@ |lgé@épectlve vTéWSSes\‘monmgu(at T
danper nounted on all

21 WO, %%b@%@&gnal sewn conductive damper w1th ﬂﬂﬁﬁJF@ﬁﬁﬂiﬁBO
havi ng input termnal lugs electrically connected. Figs. 13A and.

13B are perspeghisva wiews &Ghewengewdng thready caté ohadsersehrs e G RSt &
danper with flat knitted tinsel wres whose sewing threads are
| oosened $0 amake! the dampeitec Hase cdmidr dretssrwens Hthentwimgshe the wires.
Fig. 14 is perspective views showi ng a conventional - sewn conductiyve
danper, a termin@ig.ridd isi perspectige viewmishewing afd SONYERHIARA Al
| ugs, respectively before assenbly. - 10 . Fig. 15 |st%ersnpect|ve
vi ews show ngsewnonwemdugitiive damper, a terminal r:.ng wi
patterns, and inpuf terminal lugs;' respectively before
assembly.

10 Fig. 15 is perspective views showing a conventional
sewn 'condﬁctive damper, a terminal ring with wiring
patterns, and input .terminal 'lugs, respectively after
assembly.

Figs. 16A and 16B are §artially enlarged cross

15 sectional views showing a conventional conductive edge with
a - conductor such as a flat knitted tinsel- wire':being

mounted on the back side of the conductive edge, and

showing the positional relation with an inpnt terminal lug.

20

DETAII;ED DESCRIPTION OF THE PREFERRED EMBODIMENT.

An embodiment of the invention will be described with
reference fo Figs. l;to 7. 'Like constituent_elemenfs to_
those conQentional elements shown in Fig;'B"to"Fi@T‘lBB”aré'

25 .represenfed by usihg identical reference numerals.

22 -

oudspeaker frane and R



séwn conductive danper, a termnal riing with wiring patterns, and
input termnal lugs, .respectively after assenbl y. |

16A and 1WB9%&30partially enlarged cross 15 secti onal P\ﬁTéwg'yg’rFéa/i ng

a conventional conductive edge with a conductor such as a flat knitted

tinsel wre being nmount ed on the back side of the conductive edge,

and . show ng the positional relation with an input term nal |ug 20

DETAI LED DESCRI_PTI ON,  OF THE -ERRED enbodi nent of

the inventi on®ithougk & 5 A wa\ﬁ%w%qﬁ’eb?% by éq"lngo 7se‘i‘1?ke |
own i yFigy

tituent el t t
fo Fi g 165 ar GORBCHINS S48% by~ H8IHg CORARRLY SR SHe S HERePSrs——
22 . 98/ 2p640 L3P 50,

Al t hough theV\g manrtl Wi Isflr%lladrescrl 5’by El r‘niglaéjhra\%“ E,C_:Tfi; %%Q& ive
edge | Es, a S€) gg"ﬁlhragm U | &g flanpegs maygal gp b atefdorg'gg% n &ﬂﬂgl ag

manner . -The of tthe sewn con uct ve

el ongatedg Vi@t ratio 0¥ Qb @10 §at L0 sabosi for la r@ﬁ'ﬂt 5 '
used for a rru %1&/{ 0|rr?t o?rl ve type | oudspeaﬁ |sn whi ch ]t:he di aphragm
is - dr b\b‘i‘i‘xtb)’di-{‘wl’rée L 16085 eaREr! hirrﬁewh@eﬂl StHY) EREPBkagm is -
circuits. In"this enbodi nent, the design conditions. are -  that an edge

rol I 11r is_aﬂfﬂﬁéﬂﬂﬂyaﬂﬂrééaboﬁééedﬁﬂf§lémd three repulsion magnetic
cirqﬁits. In this embodiment, the design condifiéﬁs.a;é_”_ o
that an edge roll l1llr is an up-roll and that edge adhesion- .
10 portions 14 used for adhering <the diaphragm.df and“the:
voice coil wiring portions are not visibie'from the front
side of the loqd;peakgr. In order to satisfy these design
conditions, input conductorslz are diséosed on -+the . back
side of the edge roll 1llr.
15 Edge woven cloth widely used conventionally was used
for a base cloth B of the edge. As warps and yarns, a -
thread made of a single twisted fiber of #30 was used.
Threads were woven at a density of 60 threads/inéh.for both.
the warps énd yarns to obtain a cotton cloth having a
20 weight of 100 g to 110 g/m’. This cotton cloth was.
impregnated with fesin  solution having a phenol
concentration of 24 %, and coated with solution miied with
'synthetic rubber such as NBR and SBR. This rubber coated

cotton cloth was dried with _heated air and thereafter cut . . _

25 with a slitter to have a width of about 80 mm. In this.

23



10 portions 14 used for adhering the di aphragm df and the voi ce coil

W ring pertions are not visible-fromthe front : side of the

i | oudspeaker, Ipn_order to satisfy these design condi t i-OpSt/ypIRIRYES0
.conduct ors“éqgé]@%a‘?sposed on the back side of the edge roll 11r. 15
"Edge.woven cloth w dely used conventionally was used . for a base cloth
‘B of the edge. As warps and yarns, a thread nmade of a single tw sted.
fi ber of #30 was used. Threads were woven at a density of 60

t hreads/i nch' for both tgi Pienhcat remichath
having a 20 ™RBPght & %’6’ o 1]?@}5% yﬁ%é@ <'El'ir)fimg‘ji)cott%)n cloth was
Lrpreghat-ed-—ubLh—pagER— ﬁ&éﬁ'ﬁﬁ g &@& ¥ 1yPheRel wideIgonaant rakiison
of 24 % and cg'atg_Bgﬁl E utio m g en ¥ ji1ae1gD

24 % CO n_mxe _. . synthetic rubber such as
NBR'and SBR _Ihis;buRberqgated cotton cloth was dried with heated
air and therea tercut 25 wth aslitter to have a width of about 80 mm
In this Square holes Bl (7mm x ®3mm) such a¥\OsR8Wwh3640Fig. 1
PCT/ JP98/ 01650 manner, a rubber coated edge base cloth Bwith a.
roll.11r 5  yeee Formed whi&heabaspreﬂenmly ategreddteyminedhpositions
t echni cal fleld Squar.e. hol.es. Bl (7mm x 5 mm) such-as shown in
Fig. "1 5 Vvewithoanp&eﬂhtblmmmle splagteh tBeaebertesensr nAndespreid hymber
with a predeterm ned space therebetween. A desired nunber of

‘conduct i ve Wi bes cpmderctiilve cdirtes] geneedlly realhedctinsel wiregepadgr @fnd

whi ch copper foils are wound, were woven flat
fibers around which copper foils are wound, were woven flat

to form a flat kn;tted Finsei ‘wire 2h. The”flat_knitted
10 .tihsel wires 2h as conductors 2 were sewn on the base cloth
"B with threads 3 calléd cornex #40, in parallel and
éépaiafely.from_the éenter line of the woven cloth B by 13

mm (a pitch of about 26 mm).
The flat.knitted tinsel wire 2h was formed in the
15 following manner. A tin-copper alloy wire having a bus bar
MdiametermofwOrlammwwa5wworkéd-to a foil having a width of
0.32'mm.and a fhickness of 0.027 mm, and the foil was wound
'in a single layer at 22 +/— 2 turns/cm around a paraa¥amid
fiber of 200 denier to form a tinséi'wire. A bundle of
20 seven tinsel wires was knitted flat at a khitting'pitch of
27.45 +/- 0.82 mm/turn to form a flat knitted tinsel wire.
A?ﬁf?ﬁ;flﬁ?mfﬁifﬁﬁd_tinSEI wires 2h are sewn in the
abové manﬁér;Téarté ofjfhe flat knitted tinsel'wireé 2h
"""-_".“_"""'trai'fefs'é‘fﬁé_'s_@éfé"hbl"e's’"B:l formed in'the. base .-clothﬁ B as

25 shown in Fig. 1, partitioning each square hole Bl into two

24 | .



to forma flat knitted tinsel wire 2h. The flat knitted 10 tinsel wres

2h as conductors -2-were sewn on the base cloth B wth threads 3 called

cor nex #40,WO985349 al | el and separately fromthe cent ePCI{IRS/YE5¢ he
woven cloth B by 13 . mm (a pitch of about 26 nm. The fl at
knitted tinsel wire 2h was fornmed in the 15 follow ng manner. A
tin-copper alloy wire having a bus bar dianeter of 0.1 mmwas worked to
a foil having a wi_dth of 0. gZ mm and_a Ehi ckness of f 027 nm d the
foil was woungaual sectigns.ngfbe hase glosh B, Issthen piaged op gy Lower
par aar-ant-d- - —fi ber.—~of 200 denier.t0 forma t.insel .wre. bundl e of

S eBa AT . 4 LG s R ST SR T R T L VS
+/-..0.82 miturn to forma_flat knitted finsel_.wre, the flat
kni tted ti nsePUkOPesP IS o P3 S30H H?Utlﬁ'ee‘{ on”" Hee Mkde” Bk tﬁ:éso_gf%%s

flat knitted tinsel wr ra . for meg

base cloth B°8§resf§nd§%‘(§6%q r#hﬁ ég%%%lgﬁe?f:%‘%% ggbc sq%’r e éolrl?é%
into two ; ; t MYt bins b1
PCT/ JP98/ 816561°t-h B is é)qluaaﬁec;se;'(':Itlis_'(')lilgl.1 aTﬂéégggetngth § fys @%e%lﬁsaced on
a | over ML - B i deie r i o TR Sbh 8Gt £5e SEOMR1 bAsFbE the sthidr® holes
guide pins_Dl_are nmounted .on this nold D at positions correspondi ng

to the partithqnﬁdr%qﬁr&;éwlﬁ&h #1ee haserted €irpddn Biised! 2ged in such

a manner that the guide pins _ are inserted into respective sections
of the square hol eshe tempg¥rfiird tboneHebyollae ifd adekntdt aBouithSWO We £S
2h. . The tenperature of the nold is set to about 200 [err]C '
-~ An upper mold is lowered to thermally press the base cloth.
1b.__BLat.é-préésﬁre of about 600 Kg (at an axial output) for
about 5 seconds to cufe the phenol resin or the like
impregnated in the base cloth B and form a roll 1lr having
a predetermined shape-at a predetermined area of the base
cloth B, as shown in Fig. 3. The molded base cloth B
15 removed from the moids has the flat knitted tinsel wires 2h
___shaped in conformity with the topology of the roll llr.
This edge base cloth B with the molded roll 1lr and
_the two flat knitted tinsel wirgsUZh aligned in position is
then subjected to a trimming process to cut unnecessary
20 - - inner and outef portions indicated bylbroken lines in Fig.
3 and complete a sewn conductive edge 1Es. In this
embodiment, a trimming mold was prepared and the molded
" “baser cloth B with the flat knitted tinsel wires 2h was

wiwnee—placed_on.the. trimming mold to punch.out the unnecessary

-25 portions and obtain a dési:ed sewn conductive edge 1Es such

25



An upper nmold is lowered to thernmally préss the base cloth 10 B at a
pressure of about 600 Kg (at an axial output) for about 5 seconds to

cure the pRegoksiseei n or the like i npregnated in the bpegneds@iéseB and :-
forma roll 11r having a predeterm ned shape at a predeterm ned area

of the base . cloth B, as shown in Fig. 3. The nolded base cloth B 15
renmoved fromthe nolds has the flat knitted tinsel wires 2h shaped in.
conformty with the topology of the roll 11r. o ~ This edge base
cloth B with ddeshodilein rpigs 113 and 4. the two flat knitted tinsel

wi res 2h aligned in position is then subjected to a trimm ng process
to cut unnecessaryAs 28howhndey Figk ouBeandors,i miéﬂacgbettzlmpsbrmeuhéi-nes-
in_ Fig. -3 and conplete a sewn conductive edge .| Es. In.this..
enbodi ment., aflat nmitted| dinaslpwépesedhapd aicded mvetedthe squamdnol:ést h
Bwththe flat knitted tinsel wires 2h was pl aced. on the trinm ng
mol d to punchexeit ctitie bynndeestaipming poadess tmdhabeaian predeterninedn

conductive edge | Es such 25 . VO
98/ 53640 5 size as shown in Figs. 3 and 4. Paghjpbgthasgoend portions

shown-in Figs. 3 and 4 As shown in Figs. 3 _and 4, the end
portions of teRAStitutes 2 keREwePPFriep \H“Féé-dfhc’ﬁl dbed efigs 1gResifAr e

hol es are cut by the trinmm roce to have a redet m ned 5
si ze as shomm?‘?’int’tf?’gsy L HREYT tggc agf 8§€‘ &nd ,5{?{“{) Ié’rrs his "tongue

COTRLLL VLS BbOBBS, RORbARR BHY Ere’ ehBsc 188 LS9 rraces RY R0 12

flat knitted tinsel wires 2h outside of the adhesion

10 portion 12. In addition, as shown in a partially eﬁlarged.

view of Fig. 4, the'sewing threads 3 extend to the ends

(exténded portions) 2ha and 2hb of the flat knitted tinsel
wires Zh.

Since the sewing threads 3 extending to the ends

15 (extended portions) 2ha and 2hb of the flat knitted tinsel.

wires 2h were subjected to the thermal press molding, they

were molded along the surface of the flat knitted tinsel

wires 2h in a fitted manner. Therefore, the sewing threads

3 are in tight contact with the flat knitted tinsei wire

20 ends (extended portions) 2ha and 2hb, so that eﬁen if the’

ends of the sewing threads are lbosened, the deeper sides

of  the threads are preﬁented from being further loosened

and uhfastened. Since the sewing threads 3 exfended_to the

- flat knitted:tinsel wire ends, a conventional phenomenon- -

- 25 that the sewing threads 3 are loosened up to the position
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portion exposes both the front and back surfaces of the  flat knitt
tinsel wires 2h outside of the adhesion 10 portion 12. |In addition, a
shown in a WaPss¥dy enl ar ged view of Fig. 4, the sew ﬁ&Tf-‘HP%!‘HG@ 3
extend to the ends .(extended portions) 2ha and 2hb of the flat

knitted tinsel w res 2h.

Since the sewing threads 3

extending to the ends 15 (extended portions) 2ha and 2hb of the f1at
knitted tinsel h were subjected to e thermal press nol ding
Fos H

t hey ver @Enibged

4 REURTeR PF ?Tlea at knitted tinsel

wires 2n in a f'“inh A8 ppiiment. rorfty s gpt ﬁaglfsxt%néa%»enés

tight contact with

portions) 2h
are | oosened,

a

BRdensdag, Forgd S%V% et i, o S A el Pl r??é%i:

fothe ! °°SeP’??EEn b oobBLaE 5#?%5eﬁ’*af&grmﬁn@f*t?%ﬁétgiﬁﬁ%%ﬁ s

to the

ed

ds

|ng

that the gew 9'88}% W@r&é&@gggeﬂyuﬁhéopkggeﬂ%s l,_hk,‘é?;tolg&/ Jpg“§7% ¥

of the roll

was not applie

Egegﬁtc%rarlﬂérnq_ts @:toaaééd on the surfdded £ @ AEiSENn 1 sS4l

to the ends (extended portions)..2ha and .2hb of the..

flat knitted %ipseh wires V8K esveh t \Qe\(ffaré MS1s9] deakNGhR QGRES e

per f or med

5

“in the manner proposed he present inventors. Nanely,

cream sol der whegoatke @addie avef aéiﬁgéété@etfd ath&nighefthal mold, the

10

15

20

25

er -

b

solder coated portions are thermally pressed. Therefore, -

the cream solder melts and attaches +to the conductor
surfaces of the flat knitted tinsel wires 2h. In this
manner, the soldering process for the ends (extended
portions) 2ha and 2hb of the flat knitted tinsel wires 2h
becomes possible. . With this soldering process, an

unfastened state at the ends of the flat knitted tinsel

wires 2h to be caused by the trimming process of punching

out can be prevent more reliably, and soldering with the
terminal lugs 4 becomes easier.

.The size of the sewn conductive edge 1lEs after the
trimming process is 202 mﬁ long and 48 mm -wide, with the

longer and shorter sides being connected by arcs having a

radius of 24 mm. BAn adhesion portion 12 of about 3 mm

width for adhering an edge frame is formed at the outermost

circumferential area, the roll 1llr having.a - width.of 6 mm.

and a cross section radius of 3 mm is formed inside of the

27



tinsel wires 2h over the square holes. At the same tine when t he

edges are subjected to the thernal nmot-d—-the- - - - sol der coat ed portions
are thermaldy opksigged. Therefore, 10 the cream sol der nelt pcafospirksiches
to the conductor surfaces of the flat knitted tinsel wires 2h. 1In
this manner, the soldering process for the ends (extended

portions) 2ha and 2hb of the flat knitted tinsel wires 2h becones
possi bl e. Wth this soldering process, an 15 unfastened state at
the ends of ”&%hfés%&abm@nt | 886l other ¥h€5idh JOrPEAAUBLGY fidited
trimm ng process of punchi ng - —-out—ean-be -prevent  nore-reliably, --and

sol dering wtipkhde of th@rﬁbmfnws “Phd KdHES s dftions are usethe&or ze
of the sewn caonductive edge | Es after the 20 _trinm.ng._process is.202 mm

| ong and 48 madheirdfrg \& didpheagm dfi.onger and shorter sides being
connected by arcs having a radius of 24 mnm An adhesion portion 12 of
about 3 mMm W dtle ddaphdiagn df madedgd pudpe andl heviag an edengatedrost
circunferential area, the roll 11r having-a width of. 6. nm 25 and a cross
'section rédluand:gbnﬁnakiw(ﬁﬁﬂxishﬁyak§$ﬁ5h¢mn in Fig. 4 is adhered to

27 WD 98/ 53640 - PCT/.JP98/ 01650
adhesi on port ithe, afhesion pagkEgRan. pBFt[tbﬁ§ erhadinentedas desqridiefe of
the roll r. The adhen5|on are used for adhering a di aphragm_df..

The di aphr agme@rligde dhefasigh RRALHLORS AERgERal ’chs edag goddr é111=‘y

fl h hown in Fi hey
at s ape asli %n up—rofi ands;ﬁgke%ﬁg égge adhesion portions 14 used

.fqr adhering the diéphfééﬁ_dfuan&'%ﬁé'vbiCé”édiI ﬁﬁ?ing
10 portions are not visible from the front side of the
loudspeaker. Therefore; as shown in Fng 4, the edge
adhesion.portions 14 afé”édhered to the back side of the
diaphragm to form the'diaphfagm df with thé_sewn conductive
edge 1lEs. | |
- 15 ' Since three voice coil mount holes dfl are fbrmed in
-mmthe~diaphragm_dﬁmwithnihémsewnmcpnductive-edgenlEs,.as.
shown in Fig. 5, the outer.peripheries of voice coils vc
are inserted into the holes dfl to -adhere_ the outer
-perlpherles of the voice coils vc to the diaphragm df. The
20 ~ ends of the voice c01ls vec are electrlcally connected to
the flat knitted t1nse1 wires 2h. Since the wiring
portlons of the Vche_EDlls vc are dlsposed on the back
s1de of the dlaphragm, the above design condltlons that the
- Qwiring portions—of*the—voiCE“coils;vc are not visible from.

25 the front side of the loudspeakér can be satisfied.



t he adhesion portion. |In this enbodi nent, as described earlier, the
design conditions are that the-edge roll 11r Is an up-roll and that

t he edge adwesissaé40orti ons 14 used for adhering the di HFWEIHIS0 and
the voice coil wiring 10 portions are not visible fromthe front side of
t he | oudspeaker. Therefore, as shown in Fig. 4, the edge _
adhesjon portions 14 are adhered to the back side of the di aphragmto
formthe diaphragmdf with the sewn conductive g

Since three voice cbrlthdEnemhepdgeadt., Fhe v conduc Y%eeﬁgﬁpﬂﬁégﬁpddf

w th the sewn -conductive- edge-l.ES, - shown |n t he outer
peripheri-es- oft%'r'ééaEBFFgmv f-with 5&\? |"H§(ﬁﬁ PR o7 h%gﬁo?@eﬁﬂi ?:8

dhere . th ter . _ph f t l, t h
e e S0 e o TR oFEar 18- Vihe, BreReots fBaFpgecBhnBBEeRaRIn
th flat knitt I th f th
Vo1 e oi I's. vorheh AL GEaie SRR, W has & sire dRgrragh ToRas

b d t that L
e v SIS R e 1 AP PSR bR s v
satisfied. d:.ameter "of 5 mm arrd he:. 1.280f 14" mﬂe are C%éé:r:‘gi g'

PCT/ JP98/ 01650 odi ment sewn ucti
edge | Es and formed on grr@w@m Wadfff%r{ehbégﬁe\éo' CRspeblii 1\% t2%kfe

adhered to a rame F shown in Fig Thé frame F is e of ABS
resin cen%@%c@fcﬁﬂéaf£@m6|ﬁssaﬁﬁb§£5p0§ﬂ€18ﬁ§ §e€h§3té& 228m"M¥he
| ong, - 5  mMm wi de, ‘and 15 nm deep. Three poles F1 having a

center by 60 mm in the-longitudinal direction.

10 _ --oOn oﬁéiof fiooges F2 provided oh-fhe shorter side of
the frame F for mounting the frame F, two holes F3 for

'~°  mbunting the input terminal lugs 4 are formed as shown in

" Fig. 6. Thio hole F3 is a square hole hoving a side length

" of 2.5 mm and passes through the flange F2. A countefbore

15 | having a diameter of B mm and a depth of 1 mm is formed on

_the fromnt side of the flange F2, concentrically with the

_squaro hole F3. A pitch between the square holes F3 is the

same as the pitch (26 mm) between the flat knitted-tinsél
wires 2h sewn on the sewn conductive edge 1lEs.

20 . As shown ih.Fig. 6, adhesive h is coated on the edge
_adhesion area of the frame F. Although not shown, after a
voice coil vc p081t10n1ng jig is fltted around the poles
.Fl féﬁé ‘inner perlpherles of the voice coxls vc on the

et o . ..diaphragm df with the. sewn conductive edge 1Es.are fitted

25  around the outer peripheries of the jig. As shown in Fig.
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diameter of 5 mmand a height of 14 mmare integrally formed on

the bottom of a frame basket, respectively at the . . center of the
frame F, aRghéd/s3emsi tions separated fromthe - centRGT/ARIBBLFSAM i n .-
t he | ongi tudi nal direction. 10 On one of flanges F2 provided on
the shorter side of the frame F for nounting the frame F, two
"holes F3 for mounting the input termnal lugs 4 are forned as
shown in ' Fig. 6. This hole F3 is a square hole haV|ng a side
length = 6, imf Zrxemn ahd pseddsivhr dhsh takovedgEcTibed cH68FiPoor e

15 . .having a dianmeter of 8 nmand a depth of ‘1 mmis forned g t he front
si-de -of--t-he f tanddtEdpsconthat rd:@mhqagmtﬁft Hes turned “P§%| gr o etes A T
pi tch between the square holes F3 is the gﬁnthecgitch_ e -
)~ bet wéen theintainkikhet edgei ABepn up-roll 1lly; Fé’rét?h 8GN VBACENECS
conducti ve edge | Es. As sho Q. .4 iV

coated on thevédaﬁd the erln%cﬁ*%’%?b‘h“%r‘é%v%e %}@‘?Mtﬁ%h% ougﬁ§r?§t
shown, after- voi.ce C 0Si.t.i onizn ed -aLqQu t he-
pol es 5 7n pre FéFPPSFﬂe°Pn%bF %@F%pﬁéplegf %h#hglgﬁP%éb%b% sg%can |

the di.aph f h th ; q
L eung Tho 29LAL YRR | RarARGT PREGIBHLYCRBUOPyiELIEE [uhirdthe  entd
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in order efgenégg.gprtloﬁs) ngve géscrlggdthgeflat kRQ%&éa %&Q&@i

6, sl gn -condi tions,

the di aphragm.di.oiss H”gfg URPSLHEaIQWRH Othe holBENFA NEdMem6G8€ihg he

up-roll 11r sFa% %mav0|ce cg F vc and the wring portlons to the

flat.knitted EhBﬁ%ltWEﬁﬁﬁal lugs 4. :

10 After the insertion in the above-described state, the
adhesion portion 12 at the outer peripheral area of the
sewn conductive edge 1lEs contacts with the adhesive. By
pressing and .fixing the adhesive portion, the sewn
conductive edge 1Es with the voice coils vc is adhered to

15 the frame F at a predetermined.position, while the voice’

coils are édhered at the predetermined positions of the
frame F."Obviousiy, in this case, although parts of the
fiét knitted tinsel wires 2h are adhered”to the back side
of the frame, both the front and back surfaces of the ends

20 (extended portions) 2ha and Zhb of the flat knifted tinsel
wires 2h are disposed covering halves of the counterbores
of the holes F3 for mounting the input terminal lugs 4 and
'éxposing cdppeﬁ foils of the tinsel wires COnsfituting thg
flat knitted tinsel wires 2h, as shdwn in Fig. 6.

25 ' In this state, the input terminal lugs 4 are mounted.
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5 2h are disposed on the back side of the diaphragmso as to make t he
W ring porti visible, and the ends (extended port}j and
2hb ‘of the Wﬁggﬁ:&%tted tinsel wires 2h are aligned w tkb?ﬂg;%&%ns F3
for nounting the i nput termnal lugs 4. 10 After the insertion
I n the above-described state, the ~adhesion portion 12 at the outer
peri pher al ar ea of the sewn conductive edge | Es contacts with the

adhesi ve. heFEsQE%EhQ%e g sfaxd 55@ f&@ﬂ%erggéa% nvidift 5741

conductive edge W t I ce co S VCIS a t he frarrlvra F

at a predet er oj,ged OS] éﬁ?&lﬂ@ &51&88 ‘éo'fa%tenmdcotéﬁmfﬁélaiﬁ%r ed piidhe -

predeterm ned positions frame F. Cbviously, inthis casg;

al t hough part%egﬁlhﬂq lug ifd daddids ef @lgsﬁh vhiek BRadise pAdRRY fhddsihe .

back side of the franme, both the front and back surfaces of the ends

20  (extendegorpeld and) rdltkednbid¥edf the &hékh kni Figd 6, nadle lug Méses
2h are di sposed covering hal ves of the counterbores of the holes F3

for mount Eng tRe 4 npredeterminkd ygssitbonwl a caEdipinsg ngoeappar 4bi b€ of
the tinsel wires constituting the flat knitted tinsel wires 2h, as
shown in Fig. s&uaré5tube shlapet hiasrisigatae, szidee liegn@ith tosf 12i.%a mm ,ugs h(é:aghet
mount ed. WO 98/ 53640 . . :
PCT/JP98/01656£ about 3 Thoww aeqlnanah.dleugslmimds”msnf gsbeud| OySuged A
conventional ly and are generally called a fastening termnal |ug.

Thi's t edmgndia 1i® 2 sppaiitive Zegmingd @Emdcla bkuas4bl ase pmegative

wor ked and ni ckel plated. As showin Fig. 6, the lug has
terminal.

10 A caulkiné method is quite the same as a conventioﬁal
method of mounting a terminal lug to a terminal substrate.
As shown in Figf 6, the caulking portion is inserted into
the mounting square hole F3 from the back side of the frame
flange F2. As shown in a partially enlarged view of Fig.

15 7. each side of +the caﬁlking portion 41 is bent.outward

| into foqr equal pieces, while the cormers of the top edge
of the caulking 41 extended to the front side of the frame
is broken. In this ménner, the input terminai lugs 4 are
caulked relative to the frame F.

20 Ih this embodiment, part of the céulking portion 41,
i.e., one side of four bent pieces, and the counterbore of
thé terminal mounting hole F3, squeeze the end (extended
portion)_éha; 2hb of the flat knitted tinsel wire ZH whén
the lug 4 is mounteq.on the frame F. In this mount state,

25 the terminal lug 4 is electrically connected to ‘the voice
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5 at a predeterm ned position a caul king portion 41 of a square tube
shape having a side length of 2.5 nm a hei-ght—- -~ of ~about 3.5 nmand a
si de t hi ckRggssBfgadbout 0.5 mMm A lug 4a i s a positivect/apssionedo and
a lug 4b is a negative termnal. 10 A caul king nmethod is quite
the same as a cohventi onal met hod of mounting a ternminal lug to a
term nal substrate. As shown in Fig. 6, the caulking portion is

i nserted into t he nounting square hole F3 fromthe back side of the
frame- fl eagd F2c.As Semerallys pahisal équeatedg@d:ameempéf the. £l 7,
each side of the caul king; porttion 41-is-bent--eutward---- - into four equal
pi eces, whi | ekhlietedr neissel twire opndsége2ha—andf 2hhe ders kPAG 4RO0RKt énded
to the front.side_of. the frame - is_broken. ln_this manner, _the input._. ..
terminal |ugsptagtdcal pxeblemd pél atedecixighke fFaﬂéuFtl"’zO qualityy
this enbodi ment, part of the caul ki ng portlon 41, one si de of
four bent pi cHowevesd tllﬂe%ﬁnleéﬁblﬁﬁlrlé‘etﬁt e haundany ﬁﬁearr&ﬁm Fﬁgﬁee
F3, squeeze the end (extended - portion ha, 2hb_of the fl at [
tinsel- vv| e 2 bt finitteq Helnspl M*Een%ﬁ% exhepAgds PQFPE"?“S ZF‘ﬁ unt

gaat < Log teﬁg‘g\G Kg\ | u% cauik%.lnegCtpro_lf%?ilbln"fs @ %%Cet %%ltd%r %? /aglgm 50
coil vc. Gener gueezed siate of fl ‘knitted tinsel
W re ends 2ha"3n3:k’%5’a&' gsa ep'@‘saggaE& vm"\'oroagcp’?c%'l a}pr obl em of el ectrical

conduction qualltySince the whole surface of the conductor (copper foil)

of the flat knitted tinsel wire ‘ends (extendéd portioms) '~
10 2ha and 2hb is exposed, other electrical connections may be
performed. For example; the input termina1 lugs 4 are
. first mounted on the:frame F, and then the voice coilé ve
and the diaphiagm df with the sewn conductive edge 2Es are
adhéred to the frame F. After the diaphragm df is adhered,
15 the flat knitted_tinsel_wire ends (extended portions) 2ha
. and"2hbmare_directlyLsolderedqum93rts_of,the four equal
pieces of the.input terminal lugs-4,'
With the above processes, the voicé- coils _vé,_
diaphragﬁ'df, sewn conductivé edge 1Es, and'inpuf terminal
20 lugs 4 are all adhered to the frame F, and the wiring
' process is completed. Tﬁéreafter, the cOil positioning jig
is dismounted, and three repu151on magnetlc 01rcu1ts RM are
mounted _qn the poles 'F1 of the"frame F to form a
'*1ouds§éékermof:an‘elongated—multi—poiﬁt drive type.

25 In a loudspeaker having the conductive suspension
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However, in this enbodiment, the boundary area between the flat

knitted tinsel wire ends (extended portions) 2ha and a& %
caul'ki ng pd¥Pi%8A¥401 are sol dered as shown in the partlgFﬁ 8&&@?

view of Fig. 7. Since the whol e surface of the conductor (copper
foil) of the flat knitted tinsel wire ends (extended portions) 10
2ha and 2hb is exposed, other eIectricaI connections may be per fornmed.

For exanple, the input t are s}, nount n_the _frane

F, and then t hEtERFERTRoi rs 68 end 3&’5’ A &%h‘?é '{"ﬁ‘%lfc?\nn{iﬁcg (3 ge\ﬁn'zial

: onductrve edge 2 1 red-+4-0, the fr ft | df
i-s--adher-ed;--1%%- ?I;h%a#fadt kaatk CE tJirhése WJJ"r'ees"'"endsc a{“ ext eﬁéehgggrqt ?’g%g@ﬁ?ha |
and_ 2hb are(M ?ctlx sgkggggdﬂa%%ﬁg#ﬁkéiethggggﬂrf§ngﬂe cond&E gfszof t he

L

|nput term nal ove ~processes, vorce
coils vc, xt\éﬁ.t U ldpe paRd t:lira% BEr ighaal
20 lugs 4 are %* %ﬁered to t frane the wring. - process is
conpl et ed. ?The a 4408 50 |oPQ§'lé 'éHHle:ﬂdxg 2 are bdtdbFadteAlbyaRte

t hree repul si.on nagnetrc circuits RMare nouncted on the poles F

of the fraWBbaEe EQotﬁOBmane expoded!Gsonkorryf aphelorgabedtAYl hnpdi nt
drivé type. a l oudspeaker having the conductive suspension

32 ' ﬂ!%ﬂﬁﬁéSGngs 4 or the like can be electrically connected
PCT/ JP98/ 01650 ~structure 1, the ends 2ha and 2hb of the

conductor 2 susy the most @sretvraet:riﬂz@ maamg imsthody rmsréheaatlie than
di sposed w t hout
conventional. .  This. . is effective for simplifying the
10 electrical connection .sffﬁéfure and for iméfovihé the
degree.of design freedom considerably.
In manufacturing the conductive suspeﬂsion 1, the ends
2ha and 2hb of the conductor 2 can be disposed eaéily
without the suspeneion ‘base cloth B, only by _addin'g a
© 15 conventional simple punching press process. Furthermore,
a method of seg{ggmtye flat knltted tinsel wires 2Zh can be
applied, which is most prevailing and low in cost.
Therefore, .it is .possible to provide a l?udspeaker
conductive suspension -of low cost and a considerably
20 impro&ed degree of ﬁiring freedom. |
Since the ends Zha and 2hb of the conductor such. as
the flat knltted tlnsel wires 2h are disposed without the
suspens1on ‘device and the sewxng thread 3 extends to the

_ends (extended portions) 2ha and 2hb of the flat knitted

25 tinsel wires 2h, the above-described phenomenon that the
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t he suspension base cloth B.Even if the conductor 2 is di sposed on
the front or back side of the base cloth B, the -~ 5 ends 2ha and 2hb of
t he conductywg og/segaeé not affected by the base cl oth Bcagposirigsesed
perfectly. Therefore ,the input termnal lugs 4 or the like can
be el ectrically connected : by the nost prevailing soldering nethod,
nore easily than conventi onal . This is effective for
sinplifying the 10 electrical connection structure and for

i nproving the sewing thrX@@LS Hxtdafdidy feagn Qs idalEd tinsel wire

I A manufacturing the conductive suspension 1, the ends 2ha and 2hb
of ~theconductepigs? 2@ s hdbpagedleasehrd does notWbtbedtat el Busmension
base_cloth B,  only.by adding a 15 conventional sinple punching press
process. Furtthamafiere possible nevhogrofridew ag flbedspabken t tdcth i rsel
Wi res 2h can be applied, which is nost prevailing and low in cost.
Therefore, itconductiossisuspensiopr ofi deery highdgwediddy and a wiring
conductive suspension of |ow cost and a consi derably 20 i nproved degree
of wiring5reagthod for such a lgidrreakrr ends 2ha and 2hb of the
conduct or -sueh. -as-~ - .. _the flat knitted tinsel wires 2h are di sposed
wi t hout the . : suspensi on device and the sewing thread 3 extends to

t he ends (extended portions) 2ha and 2hb of the flat knitted 25
tinsel wires 2h, the above-described phenonenon that the

33 WD 98/ 53640 _ ' : PCT/ JP98/ 01650
sewi ng threads 3 extending to the flat knitted tinsel wre
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ends 2ha and 2hb are | oosened does not occur at all. It is therefore

possi bl e to provide a |l o cu'm conducti ve sus very
N e TR 5 el
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CLAIMS

1. A method of fabricating a loudspeaker suspension device  — ="~

having a suspension (1) and voice coil connection
conductors (Zh) mounted on a surface of the suspension (1),

comprising the steps of: .

(a) mounting the voice coil connection conductors (2h)

along a surface of a planar base member {B), the base

member (B) including cut portions (Bl) at positions
corresponding to signal input ends (2ha, 2hb) of the voice

coil connection conductors (2h);

(b) pressure molding the base member (B) and the voice

coil connection conductors (2h) into predetermined shapes;

and

(c) trimming the base member (B) and the voice coil’

connection conductors (2h) so as to leave the signal input

ends (2ha, 2hb) of the voice coil connection conductors

(Zh) as projection portions from the base member (B).

2. A method according to claim 1, wherein the cut portions-

(Bl)_are hoies (Bl) formed in the suspension (1), and a

‘sewing thread (3) for mounting the voice coil connection

conductors (2h) on the base member (B) is fastened to the

_voice coil connection conductors (2h) including a portion

of the voice coil connection conductors (2h) corresponding

35

REPLACED




1. A nethod of fabri catl ds eaker suspen5| on devi ce havi ng a
suspension (1) and voice. (Im onductors (2h) "nounted on a-
surface ofw(bbasssulspenm nmounti ng the plBCEIPISOIES coil .
connection conductor line along a sur?ace of a planar base nenber strip
pressure nol ding the base nmenber strip (B) nmounted by the voice coil
.connectlon conductor line into a predeterm ned shape, and trimmng the
‘pressure-nol ded base nmenber strip into a suspension- device, CHARACTERI ZED
1N THAT  t hetbatherhollers B1L)p on which the voice coil connection
conductor line is to be nounted includes cut--porti-ons-{Bl)—at-positions:

correspondi ng to signal lnput “ends~(Z2ha;  2hb)~of ~vorce—cort—connection """ "
conductors for the suspension device, .. .the cut portions is hridged with __ ...

the planar voBee cd | meshadctaerredir@crist Fladm rbu®red2en WhRESiRe therber
strip, and t he signal input end (2ha, 2hb) of the voice coil connectlon
conductor is PEPSSHES R g b5 é‘tl"ecrﬁ@]c@r?y%?tléﬁdofﬂ’f%esb%é meRRRYt for
the trimed suspensjon

dev
2. A meth8d a€®8Fdi (fPao gbfa?m%? theer gphcencaik FRReShLon, E°F?31“é;§:°fr§r med

2t hroad sows (PR O5RcEBSER BhNReEEBPTCERIIEEoP o 58 e%*ﬁ?'é”t“eﬁe%b e

strip. pressed together with the base member (B)

4. A loudspeaker suspen31on dev1ce comprlslng.
iO (a) a suspension (l) made of a planar base member (B)
having cut portions (Bl) at:predetermlned positions, the
pianar base member (B) being pressure mnldéd and trimmed
with trimming lines passing'the cut portions (Bl); and
(b) voice coil connection conductors (2h) mounted on
15 said suspension (1) with signal input ends (2ha, Zhb) of
the voice coil.connection”conductorsm(Zthbeingmpositioned
at the cut portions' (Bl1), .said voice coil connection
conductors (2h) and said suspension (lf_being éressure
ﬁolded,and trimmed along the-trimming_lines.
20 |
5. A loudapeaker suspension device according to claim 4,
wherein. said suspension (1) includes 1nner adhesion_
- portions (14), a roll portion (llr) and an ‘outer adhesion

portlon (12) in the-ordexr from an- 1ns1de—to an- outsxde, and

25 said voice coil connection conductors (2h) traverse at end
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4.! " A met hod accordi ng to—ETETET§~_GEE?ETﬁ‘Tﬁe thread is sewed into the
voi ce connews,sggaductor m'm ortions of the ba?ﬁ:ﬂiﬁ@gﬁkso
strip: 5. A net hod accor ' ] ITZ 3 or 4, wherein the base

menber strip has a | ongi tudin engt hstortorma plurality of suspension
devi ces .and each i ndi vi dual suspen5|on device is trimmed traversaly at the
cut pertion of the base member strip. 6. A | oudspeaker includes the
;gspensn on devpeptishsi ehkedoly dHe FE1N0gostisAYqNAx0f Hidi dxdeh@ 8t an
1ntermed1ate port:.on thereof “the" 1nner adhesmon port:.ons"

5 6. A louds'.pelaker suspension device according to claim 4 or-
5, wh-érein the cut port_iéns.. (B1) are. ho_les {(Bl) formed.in. .
‘said suspension (1), and a "séﬁinj thread (3) for mounting

~ said voice coil connection conductors (2h) on the base
memb_er (B) is fastened to saJ.d voice co:.l _ connection_
10 cor.i;iuctors (2h) :l.ncl_udu.ng__ a port:.on' of said voice coil

connection conductors (2h) c;orresponding to the holes (Bl).
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