WO 03/013208 PCT/ US02/ 22248 ELECTRO MAGNETI C WAVE SHI ELD COVER DETAI LED
DESCRI PTI ON OF THE | NVENTI ON Technical Field to Wiich the Invention

Bel ongs TWwe opierehnit i nvention relates to an el ectro- mnagnetrca/usaye22shi el d
cover for 5 shielding a body from el ectro-nagnetic waves out put from

anot her body, or preventing electro-magnetic waves fromleaving a certain
body. Description of (ElECTRE-VMGNEAFICHOWA CESHIEL.D@MOEER:C wave shield
covers have been devel oped and used for shielding a body from

el ectro-magneti c wave output from anot her body, or 10 preventing

el ectro-magneti ¢ waves DETANEEMERCRIPTEON OFTHRINVERAIIONKanpl e, a sheath
type el ectro-magnetic shield cover for covering an electric wire is

di scl osed i n Japanese Exkgehnisal Higldtp Whigh the| InzeionBelengs No.  6- 11599,
wherei n yam nenb .C tal . foil 1s wound, .ar i nterl aced

W th each ot her te.gﬁ? %Ir%%ﬁ%gﬂg’g%@ %%33?533 aﬁﬁllegg%l\l/a e“%%’aglé 513%} “QhT P ng 15
abi lity becasiseldinge bodmfivanblesiso-apndtitgvivee otithat fo@raottel bodyapped with the
nmetal foil, however it has hi.gh weight and poor elasticity and, therefore,
the work to PrERnselrstramaanetic Wy ssdron leayingey eertaingbqsy. shi el ded i nvol ves
some difficulties. Also, there is a braid made of a bundl ed glass fiber and
a single netal wire. This is I]j&[gﬁ%ﬁdhmhgpﬁop?% the metal wire is liable
to break when repeatedly bent or 0 becone in to increase the

el ectric resi st an¥etiovsrelapijoensgretic thage phieldeovers hwenbéennlevslopal adlused t he
above- nenti oped, .pr.obl e b rovjding an el ectro- net i ve shield cover
light in wei g‘?lg@%tge"r ?@%%‘?fﬁ eﬁ’éﬁ&?ﬁ E“g/wa}ﬁf‘do‘ftak‘;ﬁog’ma%otgﬂ Yelfi lity.
summary f thevdningRldoeb-riEnbas M Borh teak 1t d VBRI BARR, an el ectro-magnetic
wave shield cover 1's provided which conprises an array of first yam
nmenbers each havikey exa@pieop shesth tyae bleno-magnelec $iyeld sodirifoigedvieneg in ber s
around whi ch Joi L LS, .spirally-wound, .. yarn nbers each
bei ng for nedelgcstﬂg(vv%lg ﬁ%‘jﬁfesar?%eéieﬁ ﬁpaﬁﬁﬁé’d}?’f%n?q Hgﬂp}?wg%%%ygﬁl?nfﬁst yam

nmenbers and 6ai$b% eherdh yamneihes, srdne valisenartl &il & vama!l adet er m ned
order in a first direction, and an array of first yarn nmenbers each -1 WO
03/ 013208 PcHfaaeet with ggeh other to form a round 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 electric 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 bundling 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 array of first yarn members each
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having the formof a bundle nmade by bundling fine fibers around which a
nmetal foil is spirally wound, and second yarn nenbers each having the form
of a bundwe o3feates by bundling fine fibers, said first yar®crargpex4@and sai d
second yarn nenbers being arranged in a predeterm ned order in a second
direction angled to 5 the first direction, wherein said first yarn nmenbers

and said Secgﬁ%gﬁe Fore Lk Endld MaldBy biRIliAE Ry Sibafsardutiderhieh @gneasdl as to
make a fabric. According to the el ectro-magnetic wave shield cover, thus

structured, foilds spirallytweundnandseserdysn membesseagh bayiag thegprmiofa bpnpder s

around which_a.metal foil.i t rs fornmed as
a bundl e of ﬂaﬂ€€¥s%$gl,gfglrezibf%?g%{?gﬁsgggﬂﬁlﬂ‘%gg%?g%gf%g%&ﬁe order in one
direction tondgbeR®eiiy @fahgyd inanste@dtherined ordet inyasecondaditeetion fuglekd as a

bundl e fine fibers around which a netal foi] is qullmd’ nd t he ot her
second yatn thefiserdirep@omedherdn said fisgd yamgpembers and paad secogd yarngpembged in a
predet er m ne Lot he: ' than agghed to the one direction to
define a secg]ntgégﬁ%%Svdgg}rg‘%rr%%é%&éﬁ t%reéayarn menbers in the array
interlaces 15 eacAcedrdinigeo yiser eleatreriegrestic wasn shibldrcoaer thys struchiwedribkance wi t h

a predetermned rule to forma fabric. .According t ne as pf the
invention, t égt¥?@&?‘Bb%6‘?{€{ef1@§ﬂg%élgﬂfgpﬁ%i% nﬁg@v&ap@%ﬁ%&sded,
wherein the gehal lhg tﬁ&ekoﬂ(ﬁxﬁa}ﬂh{eﬁlﬂei/s foRHOHaM Sl of MefibapRiNg. 20 BRIEF
DESCRI PTION OF THE DRAWNGS Fig. 1 An enlarged view of a surface of one

enmbodi met? ofrrarged pn e pedetermined oidsmn in o grecRomip dafingragadray; ang alfera fir st

yarn nenber. .Fig. 3 An il lustration of.,a doubl.e-varn qr of second
yarn menber s g?ﬁn W%ﬁg%é ?9{516835 Blrb ile gige {]Igfrs,&ﬁoqnld! W}é?}? 3(‘%63;1 Lfglfl a

doubl e-yarn giaud 8l tseapatey@idyaie Raibsrsabigéd asiehidiceilcfberd e 4 A
graph of the thermal shrinkage of the enbodi ment according to the present

i nvention. Fagangsdn gprgsietesnined ordsr ét theothea giveetion angled|te thrpnerdiesiéerer i sti ¢
O o523 50 AR, PP PR3] mBEL B rc 1824015208
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) An illustration of a double-yarn group of second yarn 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.



10--- first yarn nmenber 11--- synthetic fiber 12--- netallic foil 5 20---
second yam nenber Detail ed Description of the Invention The present

i nvent i orwaioslo1i2es descri bed in nore detail bel ow with ref @Cce#nse221248t he
drawings illustrating the preferred enbodi nents. This enbodi mrent has an
array of a first yarn nmenbers 10, each fornmed by 10 winding a netal foil
12 around a bundle 11 made b¥xplansionnsf ReférendeiMenaalget al foil 12, and
second yarn nenbers 20, each forned by bundling fine synthetic fibers,

both the yar r]aoﬂenﬁéité’a@éﬁ?@b@rranged in a predetermned order in a first

di rection, d a ray which has the sanme yam nenbers arranged in a
predet er m negrl‘l oréfel?ﬁé%{r%d%@ersrecond direction angled to the first direction
and t he yar nlpeabeftesallid fdihe 15 two arrays are interlaced in accordance with
a predetermned rule so as to nake a fabric, particularly a braid. Wile
pol yesterSSyﬁgﬁEt ﬁ%cwﬁyémmgmh%red in this enbodi nent, other synthetic

fi bers such as TetronTM nylon or others nmay be used. Wen a high thernal
durability is required, anothghil&yDéeabiién bf enveHedn as Conex fiber, PPS
fiber or FR 20 polyner fiber may be used. Al so, natural fibers such as
cotton, silk or wdbk presgnt ineentionavillive dessiribedimgorsidstaildeelew with reference

magneti smshi e}, ding cap..or. the like.s prgduced. Each of the synthetic

fi bers has at‘?ihﬁé]ffg’glpgsgﬂ uﬁtr%{unrga{[hﬁgref%er%ein ognﬁﬂlt%eci tex (dtex), preferably
from5 to 6 dtex. Thisumdeme:s Hadbiedlapyf DARCYArAenchibero1d,28clefofised BY such a
fiber. In this enbodi nent, 48 ends of thin polyester fiber are bundled to

25 have &0yamyindinga mstaldg 1dpeound aduadleddimadedivimmdbing Gpe Hpes agtatdeidl v 0. 25

nm The synthetjic fiher i ii: bly a
bundi o of ©a g1 Saeb el PR fiebol AL A% Brfudl) GldBE Fme S BLHRE™ Y 2,
regard, if thethyheyim mémbat being bitangddrie agiddetdnairediordaryn b ficst dasetidayt t here

may be a risk in that the _directjon of spiral generated by the tw st does
not match wi ©Ad 2Kerongd prray wineh has thesamesmrn megberiuased BiaRredsem)

described | a : [ oo [ Jet: i r hand,
a tin-plat edtog%eétgg? Q%glﬁﬁ dlirgétﬁdzlgg %gey%mr%efélgﬁlfggh%ﬁﬂ%% K3 %nqgeeﬁljg%gmﬁar ound
the strand 12woarrhys e artdatiedembccoidaacawithlalpralefanminadaslezotabiicknkss -3 WO

03/013208 Pcrab%sc?%ér%%u gﬁy 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 yarn 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 yarn 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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in arange from1l0 to 60 pm preferably of 30 pm and a width in a range
from0.1 to 1 mm preferably of 0.3 mm Wen the tin-plated copper foil 12
is spiralwgosowds around the bundle 11, overlapping is avrordsd2indkeep a
gap between every adjacent spiral. Preferably, the 5 gap is as small as
possi bl e unl ess the adjacent edges of spirals of the netallic foil overl ap.

By winding t{iea fRkekrohld todt i SpreREabDeb IBENm| iRl 2dik &N raRe frehs0.1t he
resul tant cover becones nore flexible and lighter in weight in conparison
with that obt hmmdreferabbief @A mDoubl ed first yarn members are interlaced

to forma Dbraid. I i ' ti ; Wﬁgq ID&lqid §1.made by
bundling a plurali ef/l t@? h?ip?}aé&g%ﬂ%g%‘g@rnﬁ% E@Fas? I C %@dﬁﬁe sélrlr%ﬂés t hose
used in the bierippigrinavoigaberkeeex gapbetivhat etengadjucenespindl. Preferplllyythst er

fibers is_96, twce that of the first _yarn mber .to result in fhe yarn
size of 580 &tRisassmghappeiiernlsss @%?ﬁa"%ﬁgﬁ °?§p1¥%%§[ﬁ%\@§@nﬂ‘b}oﬂor m a
braid. 15 In sq;;pw kb St RS aceHidRglsl Gef | Ders

ot her than 83‘%}3‘ st r,ﬁ?u ggfe%&é?%ﬁmg?ggg?gﬁvﬁy bedJ%cgegg.p V\h’enea hi gher

t her mal dur abéshiltdnt cover beegues mdre fEondx afid ghter iPRS@iglit becoroparisPn pothy ner fi ber

may be used. Also,. natural fibher ch as cotton, silk or ol may be used.
Next, a descF}iabPli’tﬁﬁlea/i 1&“’5{ &8 ﬁqub}%ﬁ?%mmewéafs&re %@Palcla%{\g)[ IlC’%]‘?;h'an nenber
10 20 and tRg;gecond yarn nenber 20. As shown in Fig. 1, a double-yarn

group of the first yarn nenbers 10 and the second yarn nenbers 20 di sposed
in. a side-by-si dén thenersbodimestptistsegaidyyarmmemberr is arage ®yibundliig 2 st di recti on

running from r ri.ght to lower left and a second directi running from
upper et ¢ 1 8RRt e RS ReGip s which afl e SriE i Pse Sut Tl dBrEL. yar n
group of the pidmtst, exa%ﬁ_tmﬂﬁuﬂ&rdf&ﬁ%gésﬂeﬂﬁaers iisd¥5, Byice ot ©f tRMREr and
running in the first direction is sequentially referred to from above as

10A, 10B, 10@a@rdembm, to resyfde thoarysizeeidd 0o oty isoulied seoeng yeiip of t he
second vyarn ?fs%n%?lagé.dstg(}‘éﬁgﬁib&i& si de- by-si de manner and running in
guen

the first direction 1s sequentially referred to from above as 20A, 20B, 20C

and 20D, 180 r espedi theshayne nldideslasthé Gkt yarmgembyp, gthebie fiberssitheraliah menber s
10 disposed in a side-by-side mapner and runpning in the second dj.rection
i s sequent i alPPyester icheas kegronsor yloapprpebeqised. oW hepghighes thegmal dusepility

respectivel yis angh{d) @ odHisd -piY BodoP ¥R fllymer¥iber 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-yarn 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 in a
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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WD 03/ 013208 PCT/ US02/ 22248 the second yarn nenbers 20 disposed in a

si de-by-side manner and running in the second direction is sequentially
referred wo oBoomméabove as 20a, 20b, 20c and 20d, respect iPCa#s02/22248
illustrated, the doubl ed-yam group 20A, 20B, 20C or 20D of the second 5
yarn menbers 20 running in the first direction and the doubl ed-yarn group

20a, 20b, 2fi sedondGarPieinBers20CNPdssinn siebeside ABnhictunidrgniing irhée second
direction has a single oval cross-section formed fromaqri 8I na‘L‘JF(ii separ at ed

two circul ar sespeddireciionds snqyensiallyfeferad imom apaverslar 0tarPe Akt col | apsed
and interm ng| ﬁ‘% ivglgget her. 10 Fig. 3A shows cross-sections of the second

yarn nenbers 5 E)e re being doubled, and Fig. 3B shows a cross-section of
t he second yarn nastiérssrated, teideubledgamgrroigr) o @0BTB6C do @bDed tlyasenomt oup 10A

of the first yarn menber 10 running in the first djrection crqQsses the
doubl ed- yam yHBEnbEsH20 TERing g thefst fireetign pnd e dpiblsc-Y4m RoBADE 10
running in the, S56¢8P8 bftﬁ@%%&ﬂd%&ﬂxﬁ&ﬁb&@gmﬁﬂﬁﬂgaigi‘tgé %eﬁdaﬁ&t%)ﬁgﬁs and 20d

of the secong yarn men(gers 20 running in the secon irection.
doubl ed- yam gsingle ov@bcrofs-sdetion forgred fimm omgihahsseparaied taorcagyleticrabove t he

doubl ed-yarn _gr.ou OA of ., the first menbers 10 running {n the first
di rection; tﬁ%tl%ﬁ%tljlaﬁ-sﬁfgﬁﬁié’?%e %egs }é’%{&‘ﬁée cglLaBﬁ%P%}]grlﬂ%ﬂﬁﬁﬁLegs 20 adj acent
to 20 the doypk@dryam group 10b of the first yarn nmenbers 10 is arranged

beneat h t he oubl ed-yarn group 10A of the first yam nmenbers 10 running in
the firsi0directi Big 3Atshewdorsss-sertipasnijibe sgrond yawf members 20 befoyabeingenber s

10 adj acent to.the doubl ed-.yarn group.20b.of the second yam ers 20 is
arranged be ngoollfqlie(ﬁ ﬁg&) ﬁ%ggesgxwflﬁr%%gs P_Sgﬁlof(?,&ﬂbef e ?%’edSW? ﬁennganﬁn%er s 10
running in tbengidesdledli rection; the 25 doubl ed-yam group 20c of the second

yam nenbers 20 ad&acent to the doubl ed- yam group 10c of the first yam
nmenbers 10 is arr ahgdenbledyanigieunyHib pEde fisshyagy Bembald) monigdn ther st yam

menbers 10 ryppiing ctrg's%i%fh% Juﬁ%ﬁ-&%ﬁ%&a@gumpﬁldq@ﬁmfﬁ% ﬁﬁ{@%ow 10d

of the first yam nenbers acen ed-yarn~ ‘group c of the

second yam medehters Rlrunfinglif drgecoraiadiretiéhandihe dbeblydpumr gops3Vb 120 of t he
first yamnenbers 10 running in the first direction. That |s, the
i nterlacing Pad el theerond yarm mempes 46 gEmens iathe sesopd AigHiolg in the first

direction iIs tW ggegh#ROE SRS 1 006 HOHRY Gah OO YOS £HARL SV the

second direction,
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-yarn group 10A of the first yarn members 10 running in the first direction;
the doubled-yarn group 10c of the first yarn members 10 adjacent to the doubled-
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 yarn 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 yarn members 10 adjacent to the doubled-yarn
group 20c of the second yarn members 20 is arranged above the double-yarn 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-yarn group running in the first direction

is twice disposed above the double-yarn groups running in the second direction,
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-5 WD 03/013208 PCT/ US02/ 22248 then it is tw ce disposed beneath the
|atter. This is also true to the other doubl ed- yarn groups 10B, 10C and
10D of thwofo3s20arn nenbers 10 running in the first di Pextisom22248 r ound
braid having an inner dianeter of 14 nmis forned by neans of a 5 round
brai ding machine with 48 feeders. The braid is of a so-called sleeve shape.

Wi l'e this bpahg 'Q%ic@@éépaéb%rbeﬁbaﬂﬁ{eqau&f Thik 198156 firut e thercahadidogbledchi ne, i t

has good elasticity andis stretchable in the | ongitudinal direction to
becone smal | garnignoupdi1QBe € antdAPodithd first yarn ssmbersckOeynpingtin e B8y t udi nal
di rection, it.c%n have a | arger dianeter. The snmallest outer dianeter is
3.8 mmand t AB%"9Pyest inner diameter is 10 23.5 mm Accordingly, it is
applicabl e to var iAOkan®ehi®Bavify Reinabi dhdedr 6f Dhinnelsdoini«l byagoatsiof anaves,
such as an electric wire. Wien putting the braid on the éLectri wire, the

i nner di afret soungdfbraidimepnaghine with 48 feefers) yhopaehis prasa-celehsledhtsraRs ed so
that the brakg .l S..i Jd : | : ASidygproved. 15
By using the%;eitp 1S&§%dqn%£nﬁlg§&t8€&syﬁteﬁ§¥?c I %%?{s%q)e{%lgﬁlr%\é\ﬁém&?%e;ltéﬁpnet al

foil is woungoedhelaéthettyaad dndreychnblerie iedongitidélay direstivado bécamyednhater o f i ber s,

the weight beconmes | ess than the prio rt.product described in, Japanese
Exam ned U idqufiﬁﬁfwgd’@ﬁ%}ficeair?‘ﬁ?f{ Rghe %ﬁﬁﬁ%ﬁmcl‘i‘@’ 568 a}%%laf%‘% rth
thereof . The - R | 05 Q95 L M A shGHSathigns heat s
appl i ed. 20d n;{‘%érl %@Pﬁgt‘)ﬁﬁa{e&gﬁ%ilmnt, tﬁe br g]i}gc? has a ther mill

shri nkagé0of 2at5 hmasAcceadingly) it isppplieablaiyeariduciodiéstglby shietded Sropossi bl e to
heat-treat the sanme after putti i the. body to be shielded so that a

it on
tight cont acpchgo-mggpg%gp cS, ﬁf%‘%ﬁ&“&f%%“é‘“‘graph of the thermal shrinkage

in which the hori zppdiAbutaxd fhe HFARLAIRIYISctAC BAR! the iRRE IRt OTdhd braild and the
vertical axis represents the thermal 25 shrinkage. A curve connecting

white circl eds mittally widenqorasddhen ¢omiraeied smthabihg baaid iripdighbendacti ng crosses
shows the pri art S arent fromthis graph, while the prior art
dng RaFRF

r .
product har difFrewihaRrd V9% product shrinks 6% when heated to

100C for 1300 hour By Asngthe Y garOhesBat dfelhtbetid HEdS adued Mhdseseah the cut
surface if the braid Ois cut, it is possible to prevent the synthetic

fibers from ffpidis wiepnshanddhe sasgndipiarn mambes solsbyrfarmey eframiptie fbeiscthei per s.

weight becomes 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.



-6 WD 03/013208 PCT/ US02/ 22248 In this enbodinent, the shield cover is
made into a braid, however it can also be nade as a woven fabric or a knit
fabric. Pepoasnszpd e, in place of synthetic fiber, naturalpCliuser22ugh as
cotton may be used and woven into a fabric fromwhich clothing, a cap or
an unbrella having an el ectro-magnetic shielding ability may be 5

obtained. Fig. 5 shonsehbRliRbcieehidhiaRt! & nidlicehtdiatgaidledwedieeiticat i C curve
of this enbodinment, wherein the danping effect (shieldability) jis 40 dB or
nore ina r ahgbemaémasewoaes@bﬂw,akaﬁgabw- dBr srampleannacs of BYyeeticr om 500
to 1000 MHz. ' ' b Al ' -@C%E [

shi el ding | e\f/itl[a)\gr’ gwﬁgﬁgﬁlﬁgkgﬁ% a r&?%&g?%?ﬁgoﬁg} gﬂttggggrbglcne S}r}ﬁ%‘o and

t he second yalothingnixap o2 @n ambreitjhasinigrag eldetrodnagnatic shitldingebility beaydeubl ed
first yarn negber 10. The invention defined by each of the clainms is an

el ect r o- mign8PPeGave shield cover and conprises an array of first yarn

menber s each havi Fgﬁ.tsf&ﬁpmﬂ{@éréqtmam%ﬁ% ShiBREHE dhdrBteRdlié BgvE bitgid | bers
around which a netal foll is spirally wound, and second yarn nenbers

each forned ambadiment]ivéhengio hedanipingi¢fifast(shishdabilitipeis 40 dBserimokiingt yam
b d i d b d 1 ned d
et ot arise dogns0 MM S CB ae o AgRes hnf oS TGOl havi ng.

the formof a bunglig pRafe BYotkindhd REukddGedtiodBhSnAt AQHRMIINGIA By et al
foil is spirally wound, and second yarn nenbers éach having the formof a

20 bundl &0 naadjubtyngruratipiohghef fingeyarn menmber $Qpwril the seqong yammepbers2Gord sai d
second yam nbers,ar.e. arr ed at r termned, order in a second

di rection an& Jélgmfgothf ﬁgtanf:? 3@%%?@&«@@13&?&%%%%3? qﬁl rst yarn nenbers
and said second yahsinRAbed gefiritd Hyltack ¥ohathausisaheldchbahig@readwage as to
make a fabric. The inventive cover is not fornmed solely of yam nenbers

around whi ch shieldxpveiang) copmrises an ynyrf firgotermembens eaeh hayine thedrer of havi ng
e T
fine fibess. aidhsond fgrn henedrs eaoh foane&l asiasbundhhadabyinglihg éinelfibxegel | ent in
stretchabili tsgid%istvy\glrrl m%r?aber%ua;ﬁlggildisg%ndigﬂf rgembers are arranged at a
predetermined order in a first direction; and a second array of first yarn members
each having the form of a bundle made by bundling fine fibers around which a
metal foil is spirally wound, and second yarn members each having the form of a
20  bundle made by bundling fine fibers, said first yarn members and said second yarn
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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WO 03/ 013208 PCT/ US02/ 22248 \What is Clainmed is: 1. An el ectro-magnetic
wave shield cover, conprising: a first array of first yarn nenbers each
havi ng a Wworogioof20e bundl e nade by bundling fine fibers aroonbomizes a
nmetal foil is spirally wound, and second yarn 5 nenbers each forned as a
bundl e made by bundling fine fibers, said first yarn nenbers and said
second yarn nenbers being arranged in a predeterm ned order in a first

di rection; anwthapistdgandigrray of first yarn nmenbers each having a formof a
bundl e made by bundling fine fibers around which a netal foil is spirally
wound, and second 10 yarn nmenbers each having form of a bundl e nade by
bundling fine fibkrs, Anielbcfromsagnps warmeshidd sovaticcopairitgecond yarn menbers

bei ng arranged in redet er mi ned order i . } j led to
the first directi A RRE o1 ocuth wrrer sl YBEAINt S ORS00 20,
merbers in tHghdine findTHbedSréid wiities hivee €oib spBallyowond; aad babnd garnl5 2. An
el ectro-magneti c wave shield cover as defined by claiml, wherein the

metal foid imembpisgachyfopmadas abrndtiemady by bupingdinedibers, sdf fest yatagnet i ¢
wave shield Ver fa j PR i - rmed into
A braid 4 Mgrsdh SELBEha it hBh B e A A R e T 1

20 wherei n t hea fitsbéifedtionparglynt hetic fiber. 5. An el ectro-magnetic wave

shield cover as defined by claim1, erein doubl ed fLrst yarn, nmember
and a doubl ed sec%ﬁ@%ﬁﬁﬂaﬁﬁﬂg’@ ¥arg mpem eﬁst@,cpgegagggo%of%gwgﬁ%mgdq abric.

6. An electr -pﬁgﬁ [ Bk Shi 1AFod&f o8y B¥ufid 8infsdoond® Wherein
fibers of thgy HS?I%yfglre\r?ﬁ)\régsn%ers ‘g}rl]gﬁt\!lﬁ%e se%londépyalrj}r,] mlelnb’ersSarotra1 made of
t he sanelomt garinahernmberhesmhinvitigdom of 3 banide mhde by bwtdlipgfmefibetsesaidnd t he

second vyarn_nenber haI\)/e di({fe&ent unbers .of fi.bers to.,be bundled. -8
first yarn members and said second yarn members being arranged in 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.

15 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,

wherein the fabric is formed into a braid.

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

20  wherein the fiber is a synthetic fiber.

5. An electro-magnetic wave shield cover as defined by claim 1,
wherein a doubled first yarn member and a doubled second yarn members are

interlaced so as to make a fabric.

6. An electro-magnetic wave shield cover as defined by claim 1,
25  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.
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