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COVER DETAILED DESCRI PTI ON OF THE | NVENTI ON Technical Field &méw %9? J he
| nventi on Iégpé'ﬁ@yz‘f’he present invention relates to an el ect r BS SEw
wave shield cover for 5 shielding a body from el ectro-nagnetic waves

out put from anot her bod [ et | AR €S from

| eaving a certain body. SO0 le—Ri—cH Fa i
el ectro-magneti c wave shield covers have been devel oped and used for
shi el ding a body from el ectro-nmagnetic wave output from another body, or
10 preventing el ectro-ma AlE BERDESCRIBHION AW AR FAINYCENTIONoody. For

1
exanpl e, a sheath type el e,i;t ﬁo.- g@gnﬁi i S@hb :ﬂ dl cover £0f0 covering an

electric wire is disclose < el Publication

- V,
No. 6-11599, wher et yRkdht Wéﬁﬁéérﬁlﬁéé)w}ﬂ] At IR alaveQhlield SovP¥oYd,

are interlaced with each other to forma round braid. This cover has a
good shi el @i ngshiéldmigialiady fivex elgsieo-mimgnyiar wavesnddp ffoon amother brelybomi d are

all wapped with the nmetal foil,, howeyer .it .has high i ght and poor

ol asti ol Ly andPrevEERgRIBoO-mRgelE NAvER IomJsaYing ACCURBEPRYC wi re, or
others, to be shielded involves sone difficulties. Also, there is a braid
made of a bundled glass fiber ancbgscﬁg' ﬁ# 8fiRtlorfe. This is light in
wei ght but the netal wire is |iable rea en repeatedly bent or 20
to becone thin to iVeriewssdedttvemegmticrwayersbsld cavecehavarbeoh devdlomdd anliased
present inventjon .is.to solve the above-nentioned, prablem r.ovi di ng
an el ectro-ma ég@efq}%/%g%‘*ﬂ P V™ FIRRE Waye Rt ,Onb%ﬁ%éﬁ‘flyiq{

el astici typan rEé‘éﬁﬂhgt?:'lé‘cnbf}n eﬁ@'v}a'vEé’froﬁLl@%%a@fmﬁjﬂ%ohﬂvent lon 25

According to the 1nvéntion, ah electro-magnetiT wave shield cover is
provi ded whi ch conpForseample, asheath tfpefalgctio-magneticehishd soven bdr doseringgart he

formof a bundl e .made by, bund] ] fine_fibers aroun lch.a netal foil
i's spirally wotlfe %stgﬁeiéﬁ?}l’f;?ﬂﬁ%ﬁﬁéﬁ@ lﬁas#\ﬁgygﬂ??flﬂwt@g ‘bundl e
made by bundl '6‘31599“%he§éi9§%%b:}1§gb&sfdr5&§dMﬂﬁg’ﬁ%ﬂ’?ﬁf&iﬁg%ﬁﬁ dygecond yam

menbers are arranged at a edetermned order 1n a first direction,
and an array oitdrlaced withreachethiretoSform @lrourid braid. This cover has a good shielding

15  ability because the yarn members forming the braid are all wrapped with the metal

foil, however it has high weight and poor elasticity and, therefore, the work to
cover the electric wire, or others, to be shielded involves some difficulties.
Also, there is a braid made of a bundled glass fiber and a single metal wire,
This is light in weight but the metal wire is liable to break when repeatedly bent or
20  to become thin to increase the electn'cl resistance.
An object of the present invention is to solve the above-mentioned problem
by providing an electro-magnetic wave shield cover light in weight, excellent in

elasticity and favorable in durability.

Summary of the Invention

25 According to the invention, an electro-magnetic wave shield cover is
provided which comprises an array of first yarn members each having the form of
a bundle made by bundiing fine fibers around which a metal foil is spirally wound,
and second yarn members each being formed as a bundle made by bundling fine
fibers, said first yarn members and said second yarn members are arranged at a

30 predetermined order in a first direction, and an amray of first yarn members each
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WO 03/013208 2 0 JAN 2006 PCT/ US02/222-t18 having the form of 7§ Jibiridite

made )09 fine fibers around which a nmetal foil ppg s8I Y -
Wound?‘bban gbe'd(,:d;nd yarn menbers each having the formof a Eung%e made by

bundling fine fibers, said first yam nmenbers and sai d second yarn

menbers being arranged in predeterm ned.order in a.secand dirnection

angl ed t bawingbe forsef ybyundle m3, ?gﬂﬁﬁn@%@%ﬁ 5 PWX&H&H@W&IS and said .

second yafr.n. ' ) terk bandieke a o
i%l@ bs??ﬁl%gﬁrf\%mh@é E.\Elfséc\ﬁﬁd Hrh I emBEr el ]:?Jvhrl?é:fﬁg £Sf2n 88a biindIB

fabric. ectro=magneti c wave shi'eld cover thus

st r uct ur eghdettieburddling tfingdibergyeaiidirst vianr medhbess andimaittieeond ydrinne fi bers
around which a nmetal foil _is wound, and the secong yarn rre;g%{s f or med
as a bunanembersemg arapgedin ypredatermined Arler 1 4 secopd dirsete ®rder in

one directipn.t efin I Apd fi ormed as -
a bun Ie‘ﬁi'? ﬁ%Stfi?rﬁg‘?%n’a c?geﬁﬁgz\gl\lﬁﬁ%ﬁ a n&ggﬂg#soalnld S%gfse%&nﬁﬁﬁﬁﬁ?ﬁé ot her '
second Ya# the RIS Sysl ¢ iRetlaxed 8o By/idhekend fabrioe fibers, are arranged in a
predeterm ned order in the other direction angled to the one djrection

to define a sebosntdimgrtafhe elpeiremageaticivaye goves thysabictired there array

I nterl ac 15 each of t.he m rsd t fﬂ]% ' ance with
a predet Fﬁm’?‘?ﬂ%ﬂsﬁﬂ%ﬁﬁﬁmr@@g cc%gsr :81:11% 0 ondeﬁgts%gg‘)g{igof t he
i nvent i ORyodr?E afill B JeBoR iR inidinbEay forfli @k @ busi@éaiT falditers, e provi ded,
wherein the netallic foil is s&jrr ally wound wi t hout overl appi ng. 20BRI EF

DESCIRO PTIabnnged iHEprratarmvesdmirder in oppdisedtignge define on aray agdofhife of one
enbodi ne of the esent i.nvention..Fig. 2 An enl e i f a first
yarn menbdst yqff]d‘.’ergégf\f %H“‘1d| alsl?g{up < i iﬂ?cr%ara 5t Iwﬁ{)g?ﬁ’ﬁ}l%g%n g"f second
yam menbefs, e, iafd ot 28oitPidth dtbmbeed Biméa ab blbubaled iR Wers are
doubl e-yarn group of second yam menbers after being doubled. Fig. 4 A
graph of araegetién apredstermiriedgpedafin theeotherstivtictienangled &y thermpetdirectten Fi g.
5present invention. . . ;

to rzlrs%.ne a second array, wherein each of the yarn members in the array interlaces
15  each of the yarn members in another array in accordance with a predetermined rule

to form a fabric.
According to one aspect of the invention, the electro-magnetic wave shield

cover above, is provided, wherein the metallic foil is spirally wound without

overlapping.

20 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 An enlarged view of a surface of one embodiment of the present invention.

Fig. 2 An enlarged view of a first yarn member.

Fig. 3 (A) Anillustration of a double-yamn group of second yam members prior to
being doubled.

25 (B) An illustration of a double-yarn group of second yarn members after

being doubled. -

Fig. 4 A graph of the thermal shrinkage of the embodiment according to the
present invention.

Fig. 5 A graph of the electro-magnetic shielding characteristic of the embodiment

30 according to the present invention.
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enbodi nent. 30according to the present invention. 2 0 JAN 2006 WO

03/ 013208 WEHISEW 22248 Expl anati on of Reference Numeral s PGRUS®/22485¢

yarn nenber 11--- synthetic fiber 12--- nmetallic foil 5 20-- second yarn

menber Detailed Description of the Invention The present invention wl|

~ ‘'be described in nore detail bEkplanationtofReferenoeddumenalst he dr awi ngs

“illustrating e ptreferred embodi ments. This enbodi nent has an array of a
first yam nenbérs F%&ﬁeﬁwmd by 10 winding a netal foil 12 around a

bundl e 11 nmadg.hy %Hﬂfyt-'b%e;i ne fibers nmetal foil 12, and second yarn

- menbers 20, each f rrrecf by bundling fine synthetic fibers, both the yam

menber s bei nglZarr amgetlic folla predeternined order in a first direction,

and a sec%nd ray Whicﬁh has t.he same yarn nenbers arranged in a

pr edet er mned*V-or SEFORYHULIMBRA direction angled to the first direction

and the yarn nenbers of the 15 two arrays are interlaced in accordance

with a predeterm ned rul e sofgaiidd IBSEpRon SOME fvenBghti cul arly a braid.

Whi | e pol yester synthetic fiber rs used 1n thi s embodl nent, other

synthetic fibers Fhepresent Iistenton wily bedeseribed memerendefaibleclowexiith ¥fierenca

high thermal  durability. is requjred, another. synthetic fiber such as
Comex fi ber, tpliﬁe&'iaﬁ’é‘ﬂgsdp“ t'?gdb‘bl"ﬂ‘?FFé’Feqffi“Q&d“ﬁévs'be used. Al so, natural
fibers such as cot embb t aﬁ’%y rﬂgﬁgﬁx{ t AR Gorsiidbyas a
magneti smshi el di ngﬁgap olriﬁtt“ﬁgh\fs\él)%e [ %ﬁi;fgrjlé‘gﬁ-ﬂ Eac glé)?’ Jtahg%synt hgt I C
fi bers hd®) a winding smetl foil 12 amnge abundbe 1 1tmadebydamidlieg fifid fibeds, metal foil

preferably from5 to 6 dtex. A bundle is forped by bundling, 10 150
ends of uchiZ ap BeORd VAT e d?%PbrfPsrn%gﬁéh\a‘éhasqmsmnt&swégfrér
fiber are bu af'éﬂ%y %F%H ?é@m?ﬁ iRkt

di anet er of gg“ﬁ’?%’%é‘%e y %ﬁan%\% e g’gﬁ ﬁeéitgl C |e§)§g%§be use u%
singl e fiber,ardis sepored araoiwinch has tit sanefyaramebers dartapped i dipredétehrined | s
used to obtain elasticity,, In this regard, if the yarnis i Sted, the

strength ther®dfr Weyserord disesbiop aneled &9 eyt diesclion ?-%iﬂxeryaphl_taa\g ges of the
di rectiorsof 1]%&8 Arfdys IR RHaEE Y ackBfdahdd with dPFachHnifBAL G o dso LiaE 2O

t he netal foi
fabric, particularly a braid.

While polyester synthetic fiber is used in this embodiment, other synthetic
fibers such as Tetron™, nylon or others may be used. When a high thermal
durability is required, another synthetic fiber such as Cornex fiber, PPS fiber or FR

20  polymer fiber may be used. Also, natural fibers such as cotton, silk or wool may
be used when clothing such as a magnetism-shielding cap or the like is produced.

Each of the synthetic fibers has a fiber size in a range from 1 to 10 decitex
(dtex), preferably from 5 to 6 dtex. A bundle is formed by bundling 10 to 150 ends
of such a fiber. In this embodiment, 48 ends of thin polyester fiber are bundled to

25  have a yam size of 280 dtex and an outer diameter of approximately 0.25 mm.

The synthetic fiber may be used as a single fiber, but preferably a bundle of
a plurality of thin fibers is used to obtain elasticity. In this regard, if the yarn is
twisted, the strength thereof may increase but there may be a risk in that the
direction of spiral generated by the twist does not match with that of the metal foil

30  to be wound around the yamn described later to cause instability in the metal foil.

On the other hand, a tin-plated copper foil is used as a metallic foil 12 to be

wound around the strand 12 in this embodiment. The metallic foil has a thickness
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30 to be wound around the yam described later to cause instabi Ri(t JANi 806 he

netal fQi he other hand, a tin-plated copper foil i a .
met al | |\§’df(glml%f§ to be wound around the strand 12 in thilzcgﬁg‘%éz??rgnt.
The metallic foil has a thickness -3 2 0 JAN 2006 WO O 310 1 3 2 08

PCT/ US02/ 22248 in a range from 10 to 60.gm preferably of 30 d a
width in amaﬁﬁgefﬁqyml@%aﬁgwsfrﬁﬁa Br%ﬁ‘@r%* @nf{ﬁ W&% i Araigeom i
tin-plat edt&ﬁ)mﬁr IIB .rla lﬂr%fi()s.%lﬁﬂ‘l rally wound around the bundle 11,
overlapping is | ecP 0 Kéep a gap between every adjacent spiral.

Preferably, the Whemgthe tirsplatdsoppdr faid 1p dssiitilly woindssondwkbthaduadledd, edges
of spirals of the ngetal [

Jic foil overlap. By winding the t foil with a
gap bet weeQVEIRPPHRY 1&@§ﬂ{de§6ﬁ’ Ra%a: BAPREWERILENET Y A 20N épl%‘rerg’a%lt@gabﬁb the

flexibleg a L ' ' ' ' ] : Lied.w t hout
Gan. Dosbr &P 13 AP EILAS B b ORRCP Okl thipd 08 HRHAMR ol 10
thi s enbodioverdp. Bpevindiagmt yanl foiwih aigap bemkeech thdadjadenn gpisals,pheir al i ty

of fine polyester fibers which are_the sane as those used i.n the first
yam nmenbefesuignteqerer beaomesanorg Hseiblend lightergnyreightan compagsonswvisly wi ce

doubl od scataogsc FEApTHPE Do Pich it ahe) Bieplifrade daRads ey | oL, 0

manner as thagdfirst yarn nmenber, synthetic fibers other than polyester,
such as Tetron or nylon may be used. When a higher thermal durability is
requi r&@, Comex Initis embppggnentyibe senond Ramongmber isimade byghungdiingded. Al so,

natural fiber C S cotton,..silk. | ma sed.: :
Goscr pti of e o Pofyeelhpiedh méiRe e o Bttt ardms o 20
and the seggéiiberasRceBipat théhumber 61 BeMolyestet Sberd is 96,404l thatysthgfigup of
the first yarn nenbers 10 and the second yam nenbers 20 di sposed in. a

si de- by- si darmmember torresylein the apip sizeref 569rdtesh gddlonbled speangiyam r ect i on

running fr - Ll ght ft and a second direction running
fron1upperqﬂ%ﬁﬁgﬁ%uﬁggg?d&$8%ﬁ¥§h?h§ crossing each other. 25 The

doubl edsyam gr oup té sdri€ndanhétas)tid firstParatiembél, shnsigaiefiberflothesihde- by-
side manner and running in the first direction is sequentially referred

to from abgpdyestes, suohas Towon poylgn maydm used s Paeniaigher themnal durability

doubl ed- yahg r&ﬁxolru , Bémte;? %b%re, ‘i’?’%dﬁber or FR polymer fiber may be used. Also,
natural fiber such as cotton, silk or wool may be used.

Next, a description will given of a braid formed of the first yarn member 10

20  and the second yarn member 20.

As shown in Fig. 1, a double-yam group of the first yarn members 10 and
the second yarn members 20 disposed in a side-by-side manner, respectively, are
arranged in a first direction running from upper right to lower left and a second
direction running from upper left to lower right while crossing each other.

25 The doubled-yarn group of the first yarn members 10 disposed in a side-by-
side manner and running in the first direction is sequentially referred to from above
as 10A, 10B, 10C and 10D, respectively; and the doubled-yarn group of the second
yarn members 20 disposed in a side-by-side manner and running in the first
direction is sequentially referred to from above as 20A, 20B, 20C and 20D,

30  respectively., The doubled-yarn group of the first yarn members 10 disposed ina

side-by-side manner and running in the second direction is sequentially referred to

from above as 10a, 10b, 10c and 10d, respectively; and the doubled-yarn group of
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yarn nmenbers 20 disposed in a side-by-side manner and running ?§ JANe006
first direction is sequentially referred to from above as 0oC
and 20D, %8 "i’/g?ﬁg’f:tivel y. The doubl ed-yarn group of the fi?gﬁuﬁﬁﬁug
menbers 10 di sposed in a side-by-side manner and running in the second
direction is sequentially referred to_ from above as 10a, ,(10b, 10c, and
10d, respect thegtopndarath members) dispopedring siderbyrsidemenner ang rermeRs In\RgS

03/ 013208 PCT/ USP21222-1.8 the secon ' S '

si de- by- si deseﬁﬁ%‘i‘rre (ot E?ﬂ%‘F%aeiﬁ” efﬁ%eaq% g@%ﬁ%@cf“g@??ﬁﬁr gg‘%ﬁeﬂc}iu%)ﬁf ially
referred to lfeg}%zﬁagg,ye as 20a, 20b, 20c and 20d, respectively. As

Il lustrated, the dolbl ed-yam grou‘E)3 20A, 20B, 20C or 20D of the second 5
yarn nenbers 20 rAsnllustrated, thesloibledtyani group 264, 208, 2e or g0 thessrdidyr oup

20a, 20b, 20c or 20d t he secon rn_menber ' ' second
di rectiom ha¥Am e 26 W%W&gggg%%thonﬁﬂ%&gﬁaﬁ%gﬁﬂW lrjlgif P@ae

separ at ed t woo bhe bl 8hd 6f AR SecciRGlakPemdErs A1eusam@d theagscomtiieccsiontas h
are col | apsed and interm ngled together. 10 Fig. 3A_shows cross-sections
of the seconasipginowattresss@tiohdouras fiern ogigingllyisPrarated hyo KirgulaBEoshows a
cross-section af the secon arn nber.s .20 af t.er e) d. The
doubl ed- yam &Cgﬁﬁﬁs? GS?C‘{"H ngl%ﬁrérW%ﬁrﬁé: h'il%seﬁi %ﬁﬁp%ﬁﬁ?@@{e e first
di rection CrRy?é&%r.t he doubl ed-yam groups. | b, | OCc and |1 Qd of the first
yam 15 menbers 10 running in the second direction and the doubl ed-yam
groups 2Db, 20c aFik. 3@dshofwstcnessssections of drescrembyars nxanbers ) hgfornbeing

second directiqn., The_do d-yarn group | of the first,var ers

10 is arr anggﬁﬁﬁ \?5‘3 Fﬂ%é% SELIG FWC'E?rbﬂﬁP’f swng.fyaghglemb¥§tw

menbers 10 rgaﬂ'kragﬁ'%lgd_t he first direction; the doubl ed-yam group 20b of
er

t he second yarn~ne s 20 adjacent to 20 the doubl ed-yarn group | Qb of
the first yam menfThesotbiedsyanr granp d 0Ad tleeafitst yars mefobesl doupning igthsup | OA

doubl od- yam GrodieraaEorarees fe dplatyish einsn Pl Ths aafiDh e il Fen
doubl ed- 1yar Mﬁﬁ%&’&@gﬂ?@@ %lpﬁe ﬁ%ﬁ?@ﬁir%%ﬂﬁﬁé amﬁﬁedl-gmﬁrg&&it&ezﬂ)b,bmeat h

t he doubl'ed- yam grou t I rst yarn nmenbers running in the

first directianh20d bfth2secondofasn mearhery 20uunRidg in the $esomk disentiopam nmenber s

2 ' h - .
0 adjacent to t %‘h%%%glﬂ%g-yam group 10b of the first yarn members 10 is arranged above

the doubled-yarn group 10A of the first yarn members 10 running in the first
direction; the doubled-yarn group 20b of the second yarn members 20 adjacent to

20  the doubled-yarn group 10b of the first yarn members 10 is arranged beneath the
doubled-yamn group 10A of the first yarn members 10 running in the first direction;
the doubled-yam group 10c of the first yam members 10 adjacent to the dqubled-
yarn group 20b of the second yarn members 20 is arranged beneath the doubled-
yarn group 10A of the first yarn members 10 running in the first direction; the

25  doubled-yarn group 20c of the second yamn members 20 adjacent to the doubled-
yarn group 10c of the first yarn members 10 is arranged above the doubled-yarn
group 10A of the first yarn members 10 running in the first direction; and the
doubled-yarn group 10d of the first yam members 10 adjacent to the doubled-yarn
group 20c of the second yarn members 20 is arranged above the double-yam group

30  10A of the first yarn members 10 running in the first direction. That is, the
interlacing is made such that if the double-yam group running in the first direction

is twice disposed above the double-yarn groups running in the second direction,
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yam group | Cc of the first yam nenbers 10 is arranged above the 27 0 JAN 2008

doubl ed- oup 10A of the first yam nenbers 10 runni I rst
di rection; anéﬂ'59 doubl ed-yarn group | Qd of the first g%r/yg(%ﬂ%ﬁf

adj acent to the doubl ed-yarn group 20c of the second yam rrenbers 20 is

arranged above the double-yarn group 30 1 OA of the f| W.Hggcpbers 10
runni ng i n themdt {5 tadee dispesetlibgneatiy Hhetlatter, Tmfelsa‘?‘?tigﬂt& fh@t e’é “such

0 <posed aBVLEEHE: BN Wi SPBRE B votf serfi 80 LERARER b Bcd' T

roups run e secon%l rectlon -5
2 0 JAN 20QfreMédP3/ 013208 PCT/ US(12122248 then it is twce d| sposed
beneath the latter. This is also true to the other doubl ed- yam groups
10B, 1OC and |c13\mundrwafdln@ung/mnnemdjém§telg Hm isgformed By Theans 1 2

directign. und,.br ai d, havij. nne er. of d by
nmeans og feling, Pachng v ﬂg‘éﬁﬁaﬁga\ﬁﬁ ‘rﬁgkgﬁﬁs 4 ergso éﬁln éregf fé]?% S of a
so-cal | ed %ﬁﬁé’ﬁn?ﬁ?ﬂi’&has Mhinher dibinsteP bRl 4l on @ brafiing diaghime it had 14 mm
on the braiding machine, it has good elasticity and is stretchable in

t he | ongi ugdapdalasdcmeand isrstretrhobleanthed aagitusdingl direeficintorhecomesmallgring y, i f

tracted j.n th tudinal . direct t
The. sl & edivptin, ConSi ol tursdihe el RRlnfRLRn i o8 Al o ftAP=; O
10 23.5 mm 1ﬁﬁ&ef OTRISMalldst olifer aﬂmet&@k@mﬁmrth@mg&pmdﬁmem is

shi el ded from el ectro-magneti ¢ waves, such as an electric wire. Wen
put t i ndOt he2 3 minal Accordingly,6tisrapplicablesto vanieus hedies i bahieddedfrorhe br ai d

S |n|t|aII wi dened and t hen ontraf d so that the braid is in tight-
cont act ‘F%’F‘ﬁgn%{’r?dwf‘w@% i2sg e eﬁﬁ%‘%ﬁ 15 By using the first yarn

menber of synt hepien fuBSHeSthe bedid dn W QBctAc WRteathe ihféd dietePuNthedisldt he

second yam nenber solely rrred of synthetic fibers, the wei ght becones
| ess than t1hm1pa]ily)wmartedpnddﬁmncmctﬂd bethat the bapidrietetightoontaetl  Utility
Model Publ i atlo No, .6-11599,and is about one fourth thereof. The
above- nent i %‘r?‘b‘i‘ﬂ&r‘l"’%ﬂ &BE’EOVFI‘ir dly shrinks when heat is applied.

20 Contyrsari | y, | Byt tﬁ@‘ﬁ?&'ﬁﬁmlembaeomauﬂn@ﬂ%eﬁ a&&ﬁ{drwmcﬁfarmakﬁge of

at | east several "percCentage.” Accordingly, possible to heat-treat
the sane affoilris puthdngdithe mconmgambmﬂybdr(sob@ ﬁllmneﬂ@édyrﬂbetld’lﬁbera th¢ ght
contact s 32} { Qgcl())ln%s less than the prior art product described in Japanese Examined
Utility Model Publication No. 6-11599 and is about one fourth thereof.
The above-mentioned prior art product hardly shrinks when heat is applied.
20  Contrarily, in this embodiment, the braid has a thermal shrinkage of at least several
percentage. Accordingly, it is possible to heat-treat the same after putting it on the
body to be shielded so that a tight contact is obtainable.
Fig. 4 shows a graph of the thermal shrinkage in which the horizontal axis
represents a heat treatment condition and the vertical axis represents the thermal
25 shrinkage. A curve connecting white circles shows the present invention, and a
curve connecting crosses shows the prior art. As is apparent from this graph, while
the prior art product hardly shrinks, the inventive product shrinks 6% when heated
to 100°C for 300 hours.
As a number of synthetic fibers are exposed on the cut surface if the braid
30 is cut, it is possible to prevent the synthetic fibers from fraying by heating and

fusion-bonding the synthetic fibers.



Fig. 4 shows a graph of the thermal shrinkage in which the hori zqnym 2005
axis represents a heat treatnent condition and the vertical axi§ a
repr esenOPHBIRMer mal 25 shrinkage. A curve connecting whi TS 2ét%s
shows the present invention, and a curve connecting crosses shows the
prior art. As is apparent fromt hi s'?raph, Wwhile the prior art_product
hardly shrinks, thethisnemsbedimentpfleckhisld soner ivaadsinithe hraid dosever 1 cID0C f or
300 hours. As number of synthetic fib .arg _expased.on, the rface
if the brai dalsébeﬁlg‘)j&ﬁf?"fq&ép&a QU i nfjrgﬂ’fe‘iﬁ%’r{pﬁ%u&/’ﬁfﬁgfﬁgﬁﬁgers
fromfraying ffﬁ?f&] BePaih o UsitomRoBE L ddaewsvntiiel 4 fabfit oS which 2 O
JAN 2006 V\Dﬁ%-?, 1 13?05 PCTI U80212_22?18 In this enbodinent, the shield
cover is madelothing) axcapoaiad unitwelta/kaving ancelectreamagnatis shiglding sbdityvas e
fabric or_a knit fabric. For exanple, in place of synthetic fiber,
nat ur al f3 be?btélﬂ?éflr as cotton nmay be used and woven into a fabric from
whi ch cl ot hing, Bid BRnGHs B S&F@lﬂagnéiﬁ\sh{wdiﬁ% cRArBAEAQITREVEST Bis

y be

shielding ability 5 obtalned. Fig. 5 shows the el ectro-magnetic

shi el di ng chembodiarens twiereinthedafping effectdstcldabiiify) is 46 dBairmarhén ganpi ng
effect (shieldabilit s 4 B or eina, range fro VHz
and 30 dB orf%?émﬂhgétQé%gﬂf%éﬁﬁléggﬁt%niﬂﬁén 12€) °¢5b§8%i€%f@%;lo

obtain the requi r?tq)s/gbgs%lé% E?eq??g@'eﬂﬂcﬁ‘g- zf‘gﬁ%iic Bielddf: RdIwSt i ng a

ratio of the firs m nenber and second yam nmenber 20 or
adj ust i npo t hedjdétiigeneatiohsfithe first iyhm miontkdrd® anidithe secand yembeemba@0 dThe

I nvention defined by each of the c|ai I s.an el ectro- netic wave
shi el d cover a¢ingt ldilsé%”é’eé’ﬁ%“ébe %%?féﬁtm%%?i each having the
formof a bund| eTﬁ?iﬁ\é&%ﬁ"OH‘d@ﬁﬁ &cﬂ%fﬂ@ﬁﬁi&s@ﬁﬁ?‘@ﬁc%@nﬁ@@ﬁ%@é foil

Is spirally wound secon am nenbers eac orned as a bundl e made
by bundling &hisl dovbe#sl comprists ki ety yhfirstrparnanembers eadi lhvinggcthe dorpaoin

T ocond o r ApuBRS Fads by, NG R e SbeBaEnrdaThinh Aersek s SHFadS it
Seen ray et ) . eI :
made yaggns g@ge&oélgsﬁﬁl n@% eﬁreQUﬁ'ﬁmﬁ%g;ﬁ%a%%lﬂ@i@ detY duntifing Bhe bér¥,

wound, ers eac e formof a 20 bundl e nade
by bundling &hiddirét y2en senstirclarfd gaid segand pamimeesbeas sresamfadgedkatond yar n
renbers are aréd%?e%%ciine%tor?lerpi;%d 1'tste crli;récggg' a%rddaesrecél?d %rz?yeg grcsit galnrl %%nilb%ps
angled to thér :
each having the form of a bundle made by bundling fine fibers around which a
metal foil is spirally wound, and second yarmn members each having the form of a
20  bundle made by bundling fine fibers, said first yarn members and said second yamn
members are arranged at a predetermined order in a second direction angled to the
first direction, wherein said first yarn members and said second yarn members in
the two arrays are interlaced so as to make a fabric.
The inventive cover is not formed solely of yarn members around which a
25  metal foil is wound, but uses first yarn members having a form of a bundle made
by bundling fine fibers around which a metal foil is wound and second yarn
members having a form of bundle made by bundling fine fibers. Thus, the
inventive cover is light in weight and excellent in stretchability as well as
durability.
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first direction, wherein said first yam nenbers and said second} §anN 7006
menbers in the two arrays are interlaced so as to nake a fabric. The

i nventive cover is not formed solely of yam nenbers around which a 25
metal foil is wound, but uses first yarn nmenbers having a formof a
bundl e made by bundling fine fibers around which a netal foil is wound
and second yarn nenbers having a form of bundl e made by bundling fine
fibers. Thus, the inventive cover is light in weight and excellent in
stretchability as well as durability. 30 2 0 JAN 2006 Wiat is Cd ai ned
is: I . An electro-magnetic wave shield cover, conprising: a first array
of first yarn nenbers each having a formof a bundle nade by bundling

fine s etic .fibers around which a netal foil is spirally wound, and
secondml%%gw’% each forned as a bundl e made by bundling fine
synthetic fibers, said first yarn nenbers and said second yarn nenbers

bei ng ar 1 anged | AR iR SUliB}GvOLHRId ddver, Rofpfisingdi rect i on; and a
second array of first yam ers each having a form of a bundl e nade by
bundl i ng fi nefisyatriesf first yiramserabosnathitavitg aformcfia busidle madepyral | y

wound, and second arn_menbers. each having .t he form of lﬂngl de by
bundl i r‘i)gmflhhéﬁ§9ﬁ!(fﬁg%ti"cﬁl?%é'i°§,nd “@’é?r}ba me?aé?o%rﬁpﬁé g/rogngh sal gndsrgcond
yam ne i f i N £98d 6y BhmtAthg MedShtHetic dibas o4id first

di rect ngﬁ{ %’r?geogggg?agﬁtf e fi rssdtjmgjidr ecti oﬁ%;_ wheregi n said first yarn nenbers
and saiydrs araitdryaidsaibsdend yam rhémebersbeiagraappgedine predflgupined OfeR S| eeve

shape. 2. An el ectro-magnetic wave shield cover as defined by claiml,
wher ei re firsedirggtions ardyi | i s spirally wound without overlapping. 3. An

el ect ro- magngt 'C%Bij\gﬁg}, SRk JasOUEMbaS H&H h PYorgl &f abdndle amdeibsi ng  one

b
or both of a dou irst yam nenber and a doubl ed second yarn nenber.
4. An dheelingfmegpethetc fibers ashindl whichye aeta Sod éf spiradly youwdapdd SECOhher ei n

fib f the first t d f
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second yai RrASaRGhemBaGndishidgessta yirThRhibed bdihDarangded iha preduéredneds

order in a second direction angled to the first direction,

wherein said first yam members and said second yarn members in the two arrays

are braided into a sleeve shape.

2. An electro-magnetic wave shield cover as defined by claim 1, wherein the

metal foil is spirally wound without overlapping.

3. An electro-magnetic wave shield cover as defined by claim 1, comprising

one or both of a doubled first yam member and a doubled second yarn member.

4, An electro-magnetic wave shield cover as defined by claim 1, wherein
fibers of the first yarn members and the second yarn members are made of the same
material with same diameter, and the first yarn member and the second yarn member

have different numbers of fibers to be bundled.





