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DENSI FI ED CONDUCTI VE MATERI ALS AND ARTI CLES MADE FROM

SAME Cross Reference To Rel ated Application This
wW@piiosxshi on clainms priority to U S. Provisi onedT/Bst0eno71514

Application No. 60/825216, filed Septenber 11, 2006,

the di sclosure of which is incorporated by reference

herein in its entirety. TECHNI CAL FlI ELD The present

i nvention generally relates to el ectromagnetically

conductive articles, including tapes and ot her

articles useful for shielding el ectromagnetic

radi ati on. The invention also generally relates to

net hods f orDENRI 13 REAES A y

conducti ve artlcABS]CB&ﬁNEBQMNBRBmmSAmJEﬁ nany Ki nds

and types emit electronic or el ectronagnetic

radi ati on. These sour ces of radlatlon. whi ch are

beconi ng i ncref &, 4D & Apphigatiol

env

ol edPPaRPCaef @@a@?ﬁ@%fgﬁgﬁéﬁ%ﬁ afth} Rpficdibn o,
60/82.81M6¢ filed BepRmber SRPO0E|tRe Hiselbsuge af)whichngmm@amed‘ Wrreference

exanpl e, cause interference or malfunction in other
hereingigfits 6AtTEevi ces or peri pheral conponents near the

source circuits. Deleterious effects of this potentia

interference can include a degradation of perfornmance

in an affected devi cA4ECHNICAILL FIEIoP of el ectronic

i mages from generated el ectronic noise or a genera

reduction in the useful |ifespan of electronic . .

dev Tbe presepd invgniomgmetsdlyelsten &/@eﬁmﬁga@maﬂlﬁ §ORdyctive articles,
inc A eC]t?esgaln ottl{e(r) g%tlccleq %\ééiﬁlef%r 215181{511}&‘?? Pm%ghe?‘[lcqg%la%on. The

r excess environnen

invealbAdlsPFencfANS rélueb tappthoacfdyr niakingded uking el&’&omﬁgr&tically

shield or shielding material to protect the internal
conductive articles.

BACKGROUND

Devices of many kinds and types emit electronic or electromagnetic radiation.
These sources of radiation, which are becoming increasingly prevalent in today's
environment, can cause myriad problems with other electronic devices. Electromagnetic
radiation emitted from circuits of some electronic appliances can, for example, cause
interference or malfunction in other electronic devices or peripheral components near the
source circuits. Deleterious effects of this potential interference can include a degradation
of performance in an affected device, deterioration of electronic images from generated
electronic noise or a general reduction in the useful lifespan of electronic devices.

Various approaches have been applied to protect electronic devices from the
effects of undesired or excess environmental electromagnetic radiation. One such
approach includes the use of a shield or shielding material to protect the internal
components of a device. Generally, such shields or shielding materials act to conduct
electromagnetic radiation away from an area in which the protected components are

housed. Metal plates, metal plated fabrics, conductive paints, conductive tapes and
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conponents of a device. CGenerally, such shields or
shielding materials act to conduct el ectromagnetic

w0 athisasisen away from an area in which the protect/es007/071514
conmponents are housed. Metal plates, netal plated
fabrics, conductive paints, conductive tapes

decondyct i | i c- based i al.
coRE R Bt g PR HFRials 18 3 e £ Reha: gty B Epf eeh hred for

gﬁ@@ﬂ@h@@ﬁ&@mﬁ& Because environnental el ectromagnetic
radi ati on can be observed across_a w de frequency )
speBesaysg envigongeniat ¢lestemeagetys radiagion e bg obserisd abigshywide
material .is t ) by i ULt NAUG .

e P bRy BB B ocbRa it ik FAPULH dgtomminea by

its BbiGityetcbAduct fadilivh alidgiar RdiredMéduené nantfepwRIE Yprdiedtidn is most
for which such protection i s sought can depend on an

desirgds | Whilethe Srpgrencythang forpylaettsush perteitiog 1t sqiabt %ntcg?pwgi on any

. Sj . i. 3 f t
puFUIGF Qo brofd puloile BRI bengily ol BE PG Rl the
effedtidendst of ashialdingmatedahipmesdurgl Byhitsodbdlity itd peoestsadiation from
fr e(%uenc .range from about 100 MHz to about 1000 Mdiz.
paspg thiopgl itiagnes Fegtenay smge fammponl & Malz te ghoyd 000 MHz.
nmea f d " i i el s .
et otk FfleqiyBlsk bE ifGihe Batbrdl cartl Bl quantistvgly by it
"SKielldjng HifecdedriendobVSH" Mevhicht &xpressedint deeibelst{db)pwiefined by the
voltage transmtted through the nmeasured nmateri al
rat@d%gg@dhmwrtqa olrarerangitize trayen ﬁ'eelm‘éra M eompared
. r‘ q . S -
with 3 B o ROl TRt Il MR DT BRer® TR RIERTStipis
expewsdad folletveeen t he source and a point adjacent to the
material; P = power received w thout the nmateri al
present between the source and a point adjacent to the

material; V] voltage received gi the materi al
1
TFE

present between the sowpe1@nsh oi nt adjacent to the
mat eri al ;

SE =20 1og[5)
V.

2
where:

P, = power received with the material present between the source and a
point adjacent to the material;

P, = power received without the material present between the source and a
point adjacent to the material;

V; = voltage received with the material present between the source and a
point adjacent to the material;

V, = voltage received without the material present between the source and

a point adjacent to the material.

Because shielding materials are generally used to protect small electronic

components, there is typically a desire to construct protective articles made of the
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V2 = voltage received without the material present

bet ween the source and a point adjacent to the
wonisnsmEb4s Because shielding materials are geneeBUB3007/071514

used to protect snmall electronic conponents, there is

typically a desire to construct protective articles

made of,th teri,al s as i n,..ljight welLght tapes pr
s (e R SRR e i s el s B cah 2B SRedip ancase o
en@8se! (8 Dr @lvRe QfrfAIBY &F Mlbié2e vhh Rbtedti@Ais BireWhTHB tapes and

protection is desired. The tapes and filns often

filng efterdiackde anlhdhspive ({ush eha aressurp pensiiye @dkesiis) forease of

dhsiv%lfo gase, of . lication.tq the surface of a. .
oo S5 e pac BT E0Pheil B b5 sk} CoraBipeit e £ irfefpirui

bo#&rdlog Wirddi® G knoY identifickitionf(REIMEARGKel denti fication
(RFI D) device. SUMVARY OF THE I NVENTION I n one aspect,
the present invention provides an el ectronagnetically

conductive arti %ﬁﬁ? I S .ie, core
material and at Teas K@ﬁ@@?@%@r‘m t(iigal Iy
conductive material. In another aspect, the invention

provi des an el ectromagnetically conductive article ]
conpt ondl aygecis the present apvention provisies an gleptsomagagtieadlyrgopductive

o} EplsPlie ARG BB TALAR ol ooy BTN BHELGHS,

coduotiuckbtedalparti cul ate materials. In still another
aspect, the invention provides an el ectromagnetically .
con&uerathes agpet, Liednyention ipgq\'ﬁgesgp eﬂeéggmawcglgy@ndaﬁm& article
i ) o _ be . s
cop BTGB Ch ot o TERILe BOb sl s pofip of aesst one
sunfack lof ohéchas plaedevidh et oranerg RECirembgneticdhyoeontlnative particulate
rra%gji als. Also provided is an el ectromagnetically
maggRtfucti ve article comprising a fabric plated with at

2B LS TIRTEL L bop St sl i
artjolecsvenitisiment ldasigr ayet aba fabrit aderih ai least 8 pattionstf whidt is
caller?dered and at least a portion of which is plated with one or more electromagnetically
conductive materials.

Also provided is an electromagnetically conductive article comprising a fabric
plated with at least one electromagnetically conductive metal wherein the air permeability
of the fabric as measured along a plane dissecting the fabric through its smallest width is
no greater than about 0.5 m*/min.

The present invention also provides methods of making electromagnetically
conductive articles. In one embodiment the method of making such an
electromagnetically conductive article comprises:

(a) densifying a fabric; and

(b) plating the fabric with one or more electromagnetically conductive materials to
form an electromagnetically conductive article.

The electromagnetically conductive articles of the invention, by employing
densified fabric core materials, can be used to provide effective shielding against

undesired electromagnetic radiation with relatively thinner constructions, particularly

-3-



no greater than about 0.5 m/mn. The present
i nvention al so provides nethods of making
web@shsspagneti cal |y conductive articles. | n oPer/us2007/071514
enbodi nent the nethod of making such an
el ectromagnetically conductive article conprises: (a)

densi fyi,ng a fabric;. and (b at i t fabric,wth .
wighd Bt a8 v s he beb o TR 1A ahethra Rt dp nvntion
prévaddsQh Abaly & @aktheeRbRshsdetival5WheHIdih ¥RicRk ekBibRing The

el ectromagneti cal ly conductive articles of the _ i
compgrableiop impreyedsh¢ldine sfeefsreapssivath sradler erosppastional dimensions

' . be u . I i hi el di ng
coffBhEh o norE Ao RS AR KDL AR Tt e

rel atively thinner constructions, particularlywhen the

articles are nade into sheets, tapes or filns. In

anot her aspect, the invention provides an ability to

construct el ectromagnetically shielding articles

exhi biting conparabl e or inproved shielding

effectiveness with smaller cross-sectional dinensions

conpared with those shielding materials nade without a

densif ed fabric core. BRIEF DESCRI PTI ON OF THE

DRAW NGS FI G 1 provides a conparison graph of the

shiel ding effectiveness of a densified conductive

article and two uncal endered articles. FIG 2 provides

a conparison graph of the air perneability, shielding

ef fectiveness and surface resistivity of various

densified and undensified conductive articles. FIG 3

provi des a conparison graph of the results of taber

abrasion testing of various densified and undensified
conductive articles. FIG 4 provides a conparison
graph of the shielding effectiveness of a densified

(cal endered) article and an undensified (uncal endered)

article. FIG 5 provides a conparison graph of the

shiel ding effectiveness of a densified (cal endered)
article and an undensified (uncal endered) article.
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DETAI LED DESCRI PTI ON OF PREFERRED EMBCODI MENTS The

conductive articles of the invention contain a
waleosiodised core material generally made of a nPEMOS®NT/071514

or woven fabric. The conductive articles additionally

contain an effective anmount of at |east one

el ect romagneg | LGt | terial

el ectr omagngﬂlg@ %o%um%gﬁ'aﬁb%meﬁncl ude

one or nore el ectromagnetically conductive organic or

inorganic particulate materials, including netals such

as E%Esplepromdeﬁa ewmparison gophaditee Phiglding affeetiveness ofa densified

hch preferably is made in

cof Rt gEant %0 o0 Spo ok B UED Dot onal 1y 1 nol ude an

adh@sd; VEpeRides 8 cOpafiNof gedphi df Shesdif ?@ﬁ@&bu@h shialdh@dff¢tiveness
may i nclude an additional anount of one or nore

an@ s@‘é‘qcr: SPEGINEY pﬁmnqyls denfdfied andamdensafiqdgogductiye agidése| e
C#S'rggl eSI e&ﬁjﬁ% )gg oo‘cf'tﬁﬁ re§1ﬁ§ o%ﬁbtegfgl%aﬁg)n lsé'rsﬁir?g of

valtldm cahmﬁedl almmwenﬁﬁéwdmdact&eaimamt applied to each
side of the densified fabric. The article may als
i nclFlfaet provisieg a sempagisep ggaphy of ther shighding éff@CttVﬁ@eSS of a densified

(cHRERNY Sricll 10 SE DRI AR CRLEIFBLER @l of L e

I nvention can I ncC woven or’ nonwoven fabric or

f abFIG-3 prloeidemh esnparisoh gtaphrof theckhielding effe@ivendss of a densified

interstitial separation or ace within the fibers or
(calgndergd karfigleiang ap Hﬂ@%}élfxe%weﬁm%éd)rﬁav@?. al . Al though

webs or sheets of natural or synthetic woven fibers or

threads are useful in the articles of the

i nventi onnonwoven materials will generally be

et RER a\lﬁhﬁi&p&lﬁ%@ﬁh@ﬁﬁéﬁ%ﬁ&ﬁ#@%@ﬁ%

mcrons (nm or less, and particularly socalled
“mcrofibers” having a diameter of no greater than
abo The sondmiiveaarticlas ef the inventibrecantain f dlevufied afre matenal/ gamerally

R LS S e B e E ABLRSY S n
RSB T a1y
elebird)megmtiz:albmmdudtnafg snateyidl magdnclude one or more electromagnetically
conductive organic or inorganic particulate materials, including metals such as copper or
nickel, or organic particulates such as carbon black. The fabric, which preferably is made
in a flexible sheet-like form, may optionally include an adhesive on one or more of its
surfaces. The adhesive may include an additional amount of one or more
electromagnetically conductive materials. The article may include a seal coat opposite the
surface or side on which an adhesive layer is placed. Alternatively, the article may include
a seal coat applied to each side of the densified fabric. The article may also include a
release layer or liner adjacent the adhesive.

The densified core materials of the invention can include any woven or nonwoven
fabric or fabric-like material that includes a degree of interstitial separation or space within
the fibers or threads making up the fabric-like material. Although webs or sheets of

natural or synthetic woven fibers or threads are useful in the articles of the invention
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chem cal spill sorbents, thermal insulation, first aid

dressi ngs, nedical waps, surgical drapes, disposable
waole@pesd94 W pe materials and the |ike. NonwoverCTeb®0DH71514

fibers are particularly desirable because they provide

a material with a high surface area and general ly have

a hi ree.of flbers by a
nofypy Sy eigiats i bePeuB et iE Perar Gk RO C SBABE e of
mancheigé t - bl own processes. In a spunbond process,

fibers are extruded froma polymer nmelt streamthrough

mul Fihsrehdymgasdiametspphahouel ¢ micronsg umapr tisss and pitigularly so-

o 5k BRSBTS ABBIGE it e

manbiRhedbf ﬂon&robbﬁfn@ﬁiba&@ﬂﬂﬁéﬁalé hhesh GiBES 260 WBcrOfibéM @re typically
fibers to adjacent fibers and provides integrity to

usgchia theetprm|of nanwwﬁncwbs gt cambowiedpn Seaanuffoise psa ayide variety

ext ded .t ifi.ces OCIt air

or FEbS AR bARE KRS rhdsREe e Al % R bEl, i of
ch@ﬁk@%ﬂﬁ&ﬂﬁérﬂs lﬁwﬁﬂ@ﬁnmmorﬂ first aidt dréssingt, Anédiéal e, surgical

spunbond process, a mel t bl own process generally

drapegdispesablodinpars. irape matseialssind dhe IBe: INaspwaveR siebs of fibers are
paﬁfcﬁﬁﬁg%%ﬁra%ie%@ﬁs%'tﬂeﬁfdmgﬂdé‘a Eérﬁir%tﬂf Iﬁgig L{r?a% bR Snd

uper her fo
gelEdrble,rlsave almguﬁdgﬁeeaifpﬁﬁgmeerl ng Chenistry, vol. 48,
1342 et seq. terial capable of

for bR dibarsicam be m@gie hﬁpfvar;s?t& @éwitrpgoceﬁw la@}l%\g ib% kppjan

BT T S PG P R

pobyedee it syresn efirengleshubtipdaipdnis ysf §ohnenes dato m&hlﬁldlyahSVmg, porous
i ncl ude pol yesters such a olyethylene t ghthalate

bels thepehviarneally farmine asumhongest oh- eHes Brbgsge E{F iythemppassed
thlBQ 285 ?p?fgg%lgﬁas%@%é? Bofid erf@llayl%ﬂﬂFg Pf fhE q!ibers to adjacent

of yaryl su SO use are slightly elastoneric
ﬁbentaﬁd ipedvadds rinete gty m@t}mlvea“bi dn a tepied hoeheblown pedeess, &ibers are

S so ylene/ Iene or
exwffw@%glb 9115??@/113% eheqily A AtiEnAbion oPined wialjpg drum to
forl} %gé%tgés&x&&w Borfle® Ve R éorﬁfa&ho 3%y AL ¥p&IHBnY bbkss, a melt-
blown process generally requires no further processing. Both of these processes are
detailed in a variety of publications, including by Wente in "Superfine Thermoplastic
Fibers," Industrial Engineering Chemistry, vol. 48, pp. 1342 et seq. (1956).

Any material capable of forming a fiber by melt processing, including in the
processes described immediately above may be employed in making a suitable nonwoven
material. Useful, generally preferred exemplary polymeric materials include polyesters
such as polyethylene terephthalate; polyalkylenes such as polyethylene or polypropylene;
polyamides such as nylon 6; polystyrenes; and polyarylsulfones. Also useful are slightly
elastomeric materials including olefinic elastomeric materials such as some
ethylene/propylene or ethylene/propylene/diene elastomeric copolymers and other
ethylenic copolymers such as ethylene vinyl acetates.

The woven or nonwoven core material is densified prior to its incorporation into

the finished articles of the invention. Densification refers to any process by which the
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The woven or nonwoven core material is densified prior
toits incorporation into the finished articles of the
w0 noossisen. Densification refers to any procesBChyYS2007/071514
which theinterstitial area or space in the woven or
nonwoven naterial is reduced by the application of
. pr ure, ication or
1ntgv? ﬁ%taﬁeat o) ép%‘ﬁﬂl W?\Pegl O&POBYV%%%W%[E %{D S {eﬁlgced by t%e hpﬁlcatlon
of PRBSUrE ar b9 hdApplieainalr réhoi@ 8t headlorldy bafythebpslicaileh BOstessure
of reducing interstices in the woven or nonwoven
angthecapphitatiopen s9moveh el knat. wa Py Bay adeompthpd pEepdueipg interstices in
e
GRS HARE, T P SRR Bl by

stap@drd @alefderingl prédessesiihetebgraevdbadfdheioste mapiria Blpassed theugh a
roller may be either heated or cooled. The core
Paiyer as¢tigs oragiless whicharehedd %%fr pieste Abprallsnmay he sither heated or

581 8 B 3 M B B Py

plmsisﬁem@dlthmeamyoﬁwlan&nmse of several ways,
i ncluding by one or. nore of the follow ng: a reduction
i n tsasififatidanencs ashieyerh maytheavidenegd in apy aager marei geveral

Wagfg,rlﬁél{l%lng fb?f toﬂg OIaItan C(lfethe 1l td ﬁﬁuétf&n% Ehe t ckness of the
erneapblrity,

a reduction 1 n porosi
artidhe as indréssein ms idsﬂis'ltyidf yheadfrti¢lben mdualomiﬁ e1r Ipalfmeablhty, a reduction
| mportantly, bsol ute threshgld can be geflned for

in PW@S%WMP@&%@ i fsyrtase resiEa Bl 1R 9™ PBYFD tlvpaqtanﬂ% no
tE %@sﬁoﬁf&ﬁtﬂe\ﬂeﬁﬁe@for RO GRhGs TRLSTY, PEndaBilRY. ‘f)

a densification. Because tﬁe [ nvgjn?l on provi es a
sunfmieabmstanﬂymxfﬂmee matetihks bpforé amdafier demsification. Because the
. electro netlcall condu%g;ve articl t he cor.e

inyentign provides p relpfiveperease dr thegpeioEmanss @ Fﬁesﬁaowgqeﬂcaﬂy

co&?ﬂﬁb@&x‘t%le@ %hé Bérk nfudrfl o1 MSariBRY 6F 1R ' Atign Gilp geﬂmn@ exhibit
of i1ts cross-sectional thickness, air perneab

a rplanmsneﬂyctmm is oné¢ acmoreadiits mrmsﬁwtmnalahlckms ms;mnmnablhtsy,

fter.densification.. vi des
PORREY ATt FSSHED SR RER 1 Hopsit ARoE s icals oS change
pr(?\?f&s%lt the Q@ih?ya %c@éon@t\‘@d’t‘ed RRTRY BeicRE REENHINPGBAE or even
radi ation shi"él'ding properties conpared with articles
impovesd clactmmgmfetmmdla@en shitldang prapatiesd¢ompaByd widly aicles
exa kness of the woven or nonwoven

ﬂﬁif BeR- tg%llPSlfC e% materla S.

By way of example, a typical thickness of the woven or nonwoven core material
can range from about 1 to about 10 mil, more typically from about 3 to 8 mil. Generally,
depending on the material chosen for the woven or nonwoven core, the core will be
calendered, pressed or otherwise processed (i.e., densified) to reduce its thickness by about
10 to 80 percent, more preferably from about 25 to 60 percent. When so densified, the air
permeability of the core material (and/or an article made of the material) will generally be
reduced. Typically, the air permeability of the woven or nonwoven core material
measured along a plane dissecting the material through its smallest cross-sectional
dimension will be no greater than about 0.5 m*/min, preferably no greater than about 0.25

m*/min and more preferably no greater than about 0.2 m’/min.
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can range fromabout 1 to about 10 m |, nore typically

fromabout 3 to 8 ml. Generally, depending on the
woisnssEb4 chosen for the woven or nonwoven corBCT/URB®07/071514

core will be cal endered, pressed or otherw se

processed (i.e., densified) to reduce its thickness by

io .80 herce %h . mor rlef er Lgil y from about 25
e Sanb@ve B SCle sEaReF a0 FHefldekoe SFBioRoabi 1 1 1y
ele@froﬁlbgle@lemﬁy mﬂa@ﬁv@lor@ﬂ%ﬁﬁo@ama phitichRtdvasterifb dIsE@sed on or
material) will generally be reduced. Typically
witin theelensifier ¢are yfomn PIHIOTNSY e meterigb nMrﬁl%c@p@agnetlcally
J t
o854 B PRARL P R0 BB Jo BT RS metapied ot
or 8oiracislE @ittal; lnbnleblean@ilgsiaed nbblabr 8 HbbIO nfetd18/nEbIe, or non-
r ef er abl y no greater than about 0.25 nB/mn and nore
noglﬁémé?l ¢ pep- @F@éﬁ epndughyYe rasoRetaly; condueiiyepotyaers; and mixtures
theggd}fjmlﬂ?%E é?ré g{;ltaﬂ ge; 8@ ﬁee yﬂagt\é(ﬁp l}%frﬂ . n%ﬁlde 'ﬁf){)lléqx?ctﬁg Such as

goldnsitv@ajlatinvay; nba-nbbleenaviit evidhads hiickies pogRd, tin) akm&mmm,mm nickel;
t he densified core woven or nonwoven nater i al . Usef ul
noblle dqtzltiatehaeble a1 ngn-pehleimstals aich as sitverrplatedcoppen pigkel,
t
alu%l 8{112 lgfr? o?ggl’d i Ielmng %ng an"ﬂaz%ﬁnon :l;lﬁ?‘le 100> aﬁ%he @k@fsggch as nickel-
plamixlo@paforrsﬂtrermdiﬂle oﬂmirﬂildhle mefal plagsd noamethls eudl‘ﬁisailver or

.pl ated non-npetals; conductiyve non net al s; . conductive
ﬂ%ﬁl -Der graphier ghske GEFBYCT RSHEY ClaRiOMSTSH A TiCRUFRIPGHIVe o8-

metd}d! 9&&?‘1 5&; \égﬂbpﬂbfabl‘é H* elrbh B, édﬁﬁhé’c&% éﬂ?}g{xégf Eﬁﬁzﬁl%k;s %‘Szl&!?ylene,

as go ver at i num non no S SucC
polyhnimaé,,po@wpete, polwﬁuombnmmnlﬂﬂulfanﬂtrﬂﬁmy(p -pheirylene),
ta at nobl e n nohl e t al such as
pog‘iwh?aﬂem aﬁﬂ%e)&a BRRP -p na!e@r:vm&lr:ﬁ%f 1";‘J‘i‘fﬁs %GF’O& ofiguerally
préf@Red o we 5L obR ﬁh%n%laieqnm@ (Mﬂn&ﬂﬁk@oﬁ%&ﬁh&taﬁ) @bt

as ni ckel pl ated copper or silver; noble or non-nob
exinbit abnqajcavle;dtorﬂhummagheilcsaahhmasa(mdS\aemdo frequency spectrum
cke

pl ated graphite, eramc stics
Beghs o6 201o0re AhoBdEncEni Bt piRdEiRGH e aiatuopvES hickel and

co}gﬁmmmﬁ%gﬂggeo@ar bon fiber; conductive polynmers such
pol yacetyl ene, polyanlllne pol ypyrrol e,

poI yTltel edquiromegngsichNy sarlductivel mateda (opmimoﬁ heitariabsh eday be
BRSSP S BRRRRP Y G LB

chemically) an effective amount of the conductive material onto the core material. The

conductive material may be applied to the core material before or after densification. Any
amount of conductive material may be employed that provides a desired amount of
shielding property, and this amount will necessarily vary based on the chosen
electromagnetically conductive material and on the application to which the article will be
employed. Where the chosen electromagnetically conductive material is a metal,
exemplary application of the metal to the core material can range from 5 to 100 g/m?, from
10 to 80 g/ m” or from 20 to 50 g/m>.

The articles of the invention can include an adhesive layer on at least a portion of
one exterior surface of the woven or nonwoven core material or layer. Where the core

material is in the form of a substantially flat web or sheet, an adhesive layer can be placed
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preferred will be those noble and non-noble netal s
(and m xtures of such netals) that exhibit

w@oondosisprity to el ectronagnetic radiati on acrpSEUS2007/071514
wi de frequency spectrum Because of their relative
abundance, specific preferred netals include silver,

kel and co t
ongit 65t gBarE RS or BT O G hATAR Slifacts Any syitable agesive
mdVeeQin byl foRthiRirgse) drﬁdhé §pk BE cHBYEN N of IRNNMNESIe will be
core material by coating or plating (electro- or

ch@zh‘:em bgccprypat@iﬁ with &@tqub@raém@uﬂ whigh thi articteriwiliche adbered.

GefRtafty; Bher B SikltS afh b WP for He puPlaSi PG o cgmpopgss. a

su@éﬂl@éle@lﬁﬁ\ﬁdsfgr&ﬁtadﬁéswe‘mn mmtedomr@m@tMrdmn&bwal
may be enpl oyed that pr ovi des a desired anmount of

prezsmre sensiityepdbgseves yor "ERdsthnay bawigds inpludingmetisal 9asynthetic

A}ﬁg Y,

tac\fdr"flr e\?)gs%‘g,[ 1155851 &%ﬁ%rpos(n?ﬁlstc}{ ac&?g g dtls‘SaA %en\%allgﬁ)referred

w111fbe aarfylic-Gasedwidhésives aadppeeifdlly Wese eoﬂtiilﬁufgfa@ fR fifty percent by
el ectromagnetically conductive material is a netal,

eesbéﬁpm@reya%ﬂmeufemuoaﬁl%f Ong suiablgcrylis-based adfesive 1s disclosed in

80
075 o READRSPIOLAT b 4301 8Ly B ARl
acﬂylul@’ﬁﬁryﬁnﬂacﬁ@Gopdlmilﬂ(iﬁeﬁmreadﬂiﬁfﬁve\/ﬁhhﬁyerABG usdful #ast a
portion of one exterior surface of the woven or

Phﬁ*@ﬁ%m@ﬁzg’é? g:ry,lhq—gqspg pdlg:lslvp%y”glpe Se‘lm@dél hefivecmposition may be
ap@[ﬁédetf) IOH% # 121 u}iﬂ@es PP Wbved lﬁgﬁf«lac e 'ré 1¥1 klgfbs)y\ﬁg sBftable

esive | ayer can
known tneﬁmdofncbﬂmgdry sobieht mfhoﬂthaelt ogatiap dr bmcbssmgstwlfna;pxes.

e adhesi ve may Io ed for this
pur p?fg g'?fﬁ’d’ CPH@PPVB%“ By &g ehio GoREIn Pl yIe

t
elegiﬁb%a%flgﬂ@sﬁ)gdggltvg a@é}ﬁﬂ’f WEE)? a eteilr?(é H‘fé%&%n A é ?éhematenals can
aidninefarticn enMnbmgltbes staelding@r peotersiod pfapertich ef fireattide. "ﬁ]m:- of

c egﬁﬁééén‘%ﬁ'c S GOTBRELE B B SR TP HBHE BUL R AGTIve may be
theosr é'%'?ﬁfféﬂeﬂtefr@lﬂ hes bP{c%%n {Pbe uﬁ@%twth@ﬁ%sﬁfed%ﬁéjmatenal
U|n atural or synthetic tackified rubber PSAs
Gena;aﬂ;s,l whenraédest, BSAmnductive mypltérc bald bel adtisddo t}@e]dhcsatvd tyb
coﬁ)srﬁ%tg {)c[,tsv%en 0 and 75 percent by weight of the adhesive composition, preferably
from 10 to 50 weight percent. When the electromagnetically conductive article is made in
the form of an adhesive tape, a release liner may also be applied to the outer surface of the
adhesive. The adhesive composition may also include other functional components or
additives such as one or more corrosion inhibitors or one or more corrosion resistance
additives.

A seal or top coating may optionally be applied to the outer surface of the
electromagnetically conductive article. This coating can be used to protect the woven or
nonwoven core material and seal or help secure the conductive material within the article.
Any material that may be used to seal the core material may be used as a top or seal coat.

One such useful material is a vinyl polymer and specifically a clear or substantially clear

vinyl acetate-vinyl alcohol-vinyl chloride copolymer. The seal or top coat may be coated
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will be acrylic-based adhesives and specifically those

containing at least fifty percent by weight or nore
wa@eooglozdses4 f unctionality. One suitable acryli c-beEes2007/071514

adhesive is disclosed in U S. Patent No. Re 24,906

whi ch describes a 95 4/ 4.5 wei ght percent isooctyl

onfhl 6Bl Gu g e T B0 G BBl an amount

sufficient tocfilp 3saMsRaaS Ethe siiffceSRERGH @k @b psieyial to provide a
conposition may be applied to one or nore surfaces of

substantigBy smoeh spdesso vVesvidlothe adheseve, Hie spal catgp enat eantslso be
foﬂfrﬂﬁ%@d {Beﬁmblﬁge aﬂ Q(fdlt&'(g{ap%ngl#t%? I()Mee ot nilﬁre eli]e |tromagnetlcally conductive

ng of proces ues.

matEinho SWhexoaddéayo ﬁiesep E&at ta@rvmdnaﬂeeﬂ 10Qh€ &dHesive) SHAR nﬁtlterlals can
nore el ectromagnetically conductive nmateri als.

Whe
aidigddher gnhansingdhe shicldingu proterttve presestics of thei agtigle The
elechl{)ﬁxg etlgﬂm%fiﬁ FJ?&'[??I{[HI %héﬁgﬂ %r 1f1c &%ﬁ&ﬁ Sthe t(Pp coat may be

ope onagne i cal

thecaR@Le thayeberdiffeehtafirort ias eRosko ko b&@s@ﬂ pathathé déhsiﬁHontdhﬁatenal
adhesi ve may be the sanme or may be different fromthat
ang/pb e adhesivse sz‘élé@llw When preseab g gonductivsmeaterial avill Ap added to the

ad%%ﬂ% J@lcé) s’tltdle@ﬁ 6 & 75 f)%gerﬁ% cf‘%lit\{)?g{g%tog{l g%?r#r? tion,

tot eSIVG con tlt etwee

mo?épm&ralﬂytﬁobyl(v\m Yhweight geenadhesi ve conposi ti on,
pr ef er abl m 10 to 50 wei ght &Frcent When t

el ey, ’é? coaY pRfioaplRIpRtP fW%waﬂgwﬁ%ta@aw%etaﬁeed to
onk Bf {ﬁbl%f doftqf(?)e lt%gé}? o U&nﬁcﬁﬁﬁ? o el &@%ﬁlagiaﬁﬁzﬁllgg@ c@htz& Rfcles of

app e outer surface o esl
theaidhasione Amﬂrcpmdants ohramijet atabmzens;:eindd:e cotrheon fn]mihﬁtoirsamay, for

S.or itjves S or Corros
exqrﬂﬁpg}? aglpgd tf’rth?) AgEgVe I%Feél ? gtﬁ tp gEqv é‘{eéﬁe@cuon %Or the
. )
ele@ﬁlgr?'lé% &ﬁt %llyfwgﬁgél}ltvg rartgcge%%f g@@ér fPﬁ’cttﬂSgXl SRbhRIARidAI Beditives or

a¢mwan$nmyagmktbdmhﬂdatonduct|ve article. This coating
nonwoven, core

et AFE aftelza ar Qe vestion i be et D PCCHS g an

elegﬁéﬁﬁér%'ng \gfgbia'tlgl gésjcﬂ:t‘g(ri ZTIFlTéB. teﬁlélﬁeg Aﬂa)r’r%{%hﬁé icah bk ﬁﬁ’hleﬂt?ﬁ/to Bfes and
y be used as a top or

useskfar shaelding applications relating to electronic devices, circuits, RFID devices such
as RFID tags, or other devices benefiting from electromagnetic shielding. The articles
may also be used to contain, block or mask radiation emitted from the devices or
components which they might be used to shield. When used in the application of
shielding a device, the electromagnetically conductive article or densified core material
thereof should be positioned in close proximity to the device, such as, for example, within
25 mm from the device, and preferably less than 5 mm from the device.

By employing a densified woven or nonwoven core material, the articles of the
invention provide several potential advantages. By providing for a more efficient and
concentrated use of one or more electromagnetically conductive materials within the
densified interstitial area of the woven or nonwoven core substrate material, the articles

provide for a greater shielding effectiveness per unit volume of the article. This provides

an ability for the construction of thinner shielding articles that possess equivalent or
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One such useful material is a vinyl polymer and

specifically a clear or substantially clear vinyl
wae@sasmyvi nyl al cohol -vinyl chloride copol ynmepCT/Te®07/071514

seal or top coat may be coatedonto the core substrate

to any desired weight, but will generally be applied

- puNt Jeient to fill. or substantially.fill
oL RN LB LA B
substiasd @htetials] The amialed o thefidedtioMalswigkierilREpratide shipRved surface

t he seal or top coat can also be fornul ated to include
resisiivatagRgiangd mpefgﬂy@wgl g/ slecticahpgrmeabilities (i.e., reduced current

. i.calal . . i al.s. .
el AT ELLERY AL A ST AT froperis
Thealeasified core antaiath dan ptariddwbreasvhsisent@odshectidtiabdidiengions (e.g.,
t,oF protective properties of the _ article.

EkusetssbRfdpTaYide sphapcecathaon {esubaTales taw@%@em nfay be attached.
A REENDPL Tk By WY LRl St TR iR R R o/ e

effidergivie efhdhosiec aml tepicadt manetials. Edvapsuldtiesiofehe electromagnetically
nerall¥,,vhe ,prezﬁnt éhe conductive materiial wll .
copduchiye Byterig St‘wgm_a&w nyiied gore rerialyredugss comesiomangpids in the
S - 4mr :
S U0l IS SAR MIMGAIRESEAL o8y
arcas kepd suscepliblerto phydicahabrasidd atd fregingrpradiie fanhsmormyeffeetive

dded_.to one or re. of the. layers or conponen f..
adfijan of BErBHgR eI At F v GHA BN IR BT PEI QoA ORIl
i nvention. Anti-oxidants, ultraviolet stabilizers,
and/ or corrosion inhibitors may, for exanple, be added
to the adhesive or seal EXaMPbESboth) to provide
protection for the el ectromagnetically conductive
articles. O her functional or nonfunctional additives
or adjuvants may simlarly be added. The articles of
Sappdes venti on can be used in any application where an
el ectromagnetic shield is desired. The articles, for
exafpteeprodunh sarepleowens préparas fonfeeisngand ayskwdtigroas provided in Table
1bs?ie'lding applications relating to el ectronic devices,
& TCuits, RFID devices such as RFID tags, or other
devi ces benefiting from el ectromagnetic shielding. The
articles may al so be used T%b%éntain, bl ock or nask

radi ati ojm emtted fromthe devices or
Sample Description
1 6.0 mil uncalendered product
2 6.0 mil uncalendered core material
3 4.0 mil uncalendered product
4 4.0 mil calendered product
5 4.0 mil calendered core material

The 6.0 mil uncalendered core material sample and the 4.0 mil calendered core
material sample (Sample Nos. 2 and 5 respectively) were prepared by plating the core

material with copper and nickel metals on a polyethylene terephthalate (PET) fabric. The
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conmponents which they m ght be used to shield. Wen

used in the application of shielding a device, the
web@shsspagneti cal |y conductive article or dene¢T/usmo7/071514

core material thereof should be positioned in close

proximty to the device, such as, for exanple, within

5.mn f,rom the deyice eferably.less than 5 )
6 R AR oS Rt s L0 R e BGBReY AT soRRIegPd R0 mil
caleHAvtEY S0d6A rsanFﬁt(samplb Ndshg, 3dridi £lesecOiell ) Were BY&IALddY first

provi de several potential advantages. By providing for
plagingsprpes prd Bickelmeipld or BRd dfabricit &t these senplenSagpladps 1, 3, and

: j 1€ . [ erial ithin th
4 EhSSHATRANEH R SO e TSRS W MhRebbiy
lareaated $aIbd Jidd &f thePET ifatiric dnlde sasltdoal @msigfigydftevih@rbiader and
.greater shielding effectiveness per unit volune of the
silygriwas lamingtgd do the otheg side gfithediHT ahrie.or t he constructi on
of thinner shielding articles that possess equival ent
or i ribe greplis efFighegi dranddiigyre Stshew acompariseh ofitwi samples] @4 mil

t hat | oy. nondensif ed core substrate materials. .The
calgftred &R SuePRLNTR Senef o S e MR papGuiscS mil
unédlBHdeMAofdinheAS WilStsppbarld BkeRPHitihe ShE &theRRY Si cal

and/ or electrical perneabilities (i.e., reduced

current | eakage, inproved electrical conduit
properties and inproved el ectrical sealing

repertdes) . The densified core materials can provide
Shﬁgﬁggggﬁﬁﬁ%?gﬁﬁ cross-sectional dinensions (e.g.,

t hi cknesses), an rovid nced,adhesi on to .
SUbEETO0e SRS DTS fraly iy Db U a Bt VR apeReig P
ASTM P52995.9Y YasiaB &/ 1RSwIB@PAB@RI™ g3Y 0 MetWvii&k AHEeMiETaalRrse

also allows for nore efficient use of adhéesive and top

Elestramagsgtier(TEMS.celin dhp guaphshovn wfFigere 1 shows values collected over

thefarbh Ao O EO0F i, b Sttt 851 in he
grdpR@f PIRYEN hieGRe HNerfichFihci@iRidAl Palgestbile@éPowrd the frequency
fmoi sture and hun1d|téthhe densified materials are

range 96 10@dHzd0 $0MHp| ¢he graphyhyvanin Eiguradisbawarigfues collected over

ST N TN R —
colitR@desvePhhe dregadticl iringe JEBANHES SammILS

Surface Resistivity
Surface resistivity measurements were performed on the Samples according to
ASTM F43 using a Delcom™ 717 eddy current detection system and/or a four-point

measurement system. The results are shown in Table 3 and in Figure 2.

Air Permeability
Air permeability measurements were performed on the Samples using a Frazier™
2000 Differential Pressure Air Permeability Tester. The results are shown below in Tables

2 and 3 and in Figure 2.
Table 2
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Fi ve product sanples were prepared for testing and

eval uation as provided in Table 1lbelow. Table 1 The
wo2@smBissuncal endered core material sanpl e andeehes2000071514

m | cal endered core nmaterial sanple (Sanple Nos. 2 and

5 respectlvely) wer e prepared by platlng the core

WE th—eopper—and ntckel uctalsLOH & .
pol yet nd Peimepbilial ET), f c NASes. 0 gg'Pang
unc %ﬁ”élﬂég%ec praYusk san‘&f“’@gtl 23 rﬁﬁ{)u ncgh@pder ediameter
priaduct sanpl e and cal ender ed _br oduct <'an',r§lf’e)

($anpl 8 Nos.| 1, %énd 4 re%pmh-ﬁaﬁ@/) rveré(breparéd75by

firrst “Iatilg CoOpPet d cket—t or—PETfabtif
For thése sanpl egy%Sa or 1y H:%(? ahd ﬁoc 275
respechi vely), an g@cryl] CS@,%eq;l {@.0p0alded 1\g thni oksl

particles wds subsequently lamnated tp one side of
t he PE# fabr|i tesatidnd).Iseal Sewsat 1ed0HDst | ng IdF a|vi RylS

b| nr~|ar gnrl i | var wnac llam natad +n +thal nther cilda of
T LAY} VVA I ulll | B AT S S Vaw | LAY |9 A A\ AN gAY | A IR AY] \WAl

the PEP fabrlic. #He gr dph>e850THi-dlir® 4| and-Fi giir e 25/°
show a conmparison of two sanpies: a 4 m i cal endered
core material with copper and nickel plating and
adhesive vs. a 6 m | uncal endered core material with
copper and ni ckel plating and adhesive. Shi el ding
Taber AbTasi@hess Each of the Sanples were eval uated for
shi ®
a1 e e B Y TS s~ el 503
abrsian saser ses Bbelcwitlo @8 gnfettivcheeIFER)ioc &l testingheach rSapiplesz/weighed

n F| .shows val u ol |l ected ove he. fr enc )
and Byt oF CPRATC SR o0 SRS TS Mok GEehetakain 117 Pieogpletion

of :130@1291& 00D BEcI16Y RRIBtehie LR 1655308 nidAQirdY R 308stHce bfiér the
I ndi vi dual Vval ues collected over the frequency range

completi@DvHE00, 30Q,300ME00, Ftie2 090 xpbles hdhe résplts-angshewsn in Figure 3.
shows val ues col |l ected over the frequency range of 0.3
MHz to 1000 MHz. The graph shown in Figure 5 shows
val ues col | ected over the frequency range of 0.3 MHz

to 20 M. Tabl
Air Permeability Shielding Surface Resistivity
Sample No. (ft*/min)" Effectiveness (db) (ohms/sq)
1 26.2 69.5 0.076
2 33.4 74.6 0.038
3 1.3 67.1 0.055
4 0.1 72.7 0.044
5 3.4 70.3 0.046

* cubic feet of square feet of sample per minute
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Surface Resistivity Surface resistivity nmeasurenents
were perforned on the Sanples according to ASTM F43

waei20089339Del con(tm) 717 eddy current detecti onPCYEEB®NT/071514

and/or a four-point nmeasurenent system The results
are shown in Table 3 and in Figure 2. Air Perneability
Air perneability neasurenents were perforned on the
Sanpl es using a Frazier(t@LAIM® D fferential Pressure
Air Perneability Tester. The results are shown bel ow
in Tables 2 and 3 and in Figure 2. Table 2Taber

Abr asi on Each of the Sanples were tested for taber

wéabh#si on using a Tel edyne(tn) Mddel 503 abrasion

tester was used with CS-5 felt wheels. Prior to

testing, each Sanple was wei ghed and neasured for

initial resistance. The Sanpl es were wei ghed again

aftdr t hmmoﬁtaignﬂioaﬂy tofihcandarftle Qomyprikiag atdensified core
deternlne ss and ne ured for reS|stance
airpleriakand at @f»‘.ef?ﬁtr%maa@@c ndugitye masestel- and 2000
cycles. The results are shown in Figure 3. Table 3

cubic feet of square feet of sanple per m nuteCLAI M5

W @l ai mThd arti’éia dl odaitnr owhemaei the déisified@woetumbterial ianmbaweven

risin nsi fi ed e material and at | east one
e’io B@w& &HP mog}wewﬁ%&l? GRINPREE A ithgrmoplastigolymeric
%Eﬂeﬁblea&f wﬁér@inrfhélth‘éﬂ%pﬁh m;g@w&f& ftb2f i fes %@5@{ :5@4 ora

a nonwoven fabric, and erein e nonwoven
cmﬂymhsdam tarephibplatep hlalswhcrewhgl demsifedratenitatial ispdsitioned

wherei n the thernopl oI meric material includes
W %‘1“)?2@?&0)‘6’?“ ‘étop%} @Eﬁé‘? é??eyt erephthal ate, and

wherein the densified core material is positioned

3. The article of claim 2 wherein the nonwoven fabric is made from a melt
processable polymeric material selected from the group consisting of polyesters;

polyalkylenes; polyamides; polystyrenes; and polyarylsulfones.

4, The article of claim 1 wherein the densified core material comprises a

woven fabric made of a natural fiber material.

5. The article of claim 1 wherein the electromagnetically conductive material
includes one or more materials selected from the group consisting of: noble metals;
non-noble metals; noble metal-plated noble or non-noble metals; non-noble metal-
plated noble or non-noble metals; noble or non-noble metal plated non-metals;

conductive non-metals; and conductive polymers.

6. The article of claim 1 wherein the electromagnetically conductive material
includes one or more materials selected from the group consisting of: gold; silver;
platinum; nickel; copper; tin; aluminum; silver-plated copper, nickel, aluminum, tin, or
gold; nickel-plated copper or silver; silver or nickel-plated graphite, glass, ceramics,

plastics, elastomers, or mica; carbon black or carbon fiber; polyacetylene; polyaniline;
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within close proximty to an RPID device. 3. The
article of claim?2 wherein the nonwoven fabric i s nmade

wo cansi0a3spel t processabl e polynmeric materi al seberiUsm07/071514

fromthe group consisting of polyesters;
pol yal kyl enes; polyanides polystyrenes and

FAREMTE T LY AN KR ACE RN T

@ﬁﬁﬁie?@c}r POl lehdvitlendRtaAl 'nﬁkture@ thekBst, articl e of

aim 1 wherein the electronagnetlcally conducti ve
rmterlal i ncl udes one or nore materials selected from

Lgf g|g ; 0 Uﬁlac 0 nSI S& gr 915 \y}éeaelﬁ (t)lﬂﬁ egecgtrroma n@t?c ?%gﬁ(ﬁltcn}/e material

Hﬁﬂu&@%bﬁ% dahdhikat ed nobl e or non- noble netals noble
non- nobl e netal plated non-netals; conductlve

non-netal s; and conductive polyners. 6. The article of

Cl a m L m%%rﬁalgetfhﬁaugllex%ergmnf%&%hl Ire gr‘ﬁ{itlé & ?nél%ed or

Tial s one or nore naterrals se
tﬂa@ssg{ oup consisting of: gold; silver; platinum
ni ckel ; copper; tin; alumnum silver-plated copper,
ni ckel , aluninun1 tin, or gold; nickel-plated copper

I
S T o e

Qéas€ @bb@lﬂnfof bleléast pad yatet yi v artidhkg laydmihkieirethe adhesive contains
pol ypyrrol e; polythi ophene; polysul furnitride;

pbﬂvfp phenyl ene); pol y(phenyl ene sul fide) or

pol y( p- phenyl enevi nyl ene); and m xtures thereof. 7.

The article of claim1l wherein the el ectromagnetically
condoct i na etatromagrieticaity cuhdactoeppidsle eooprisinkat leasBoneTlager of a

article of claim1 wherein. the densified i al
doneiip e Gl Bt % @ gorign OFALICAR OnE FUTGE oF P 1 Plated

itk @g orGROR el edlr %‘mltl@éﬂgf c&ﬁu&%?ﬁh}éﬁla@é ﬁ@t@ﬁﬁl@ on at
| east a portlon o t | edst one surface of
article, and wherein the adhesive contains

11.  The article of claim 10 wherein the densified fabric is made from a melt
processable polymeric material selected from the group consisting of polyesters;
polyalkylenes; polyamides; polystyrenes; and polyarylsulfones, and wherein the

densified fabric material is positioned within close proximity to an RFID device.

12.  The article of claim 10 wherein the electromagnetically conductive material
includes one or more materials selected from the group consisting of: noble metals;
non-noble metals; noble metal-plated noble or non-noble metals; non-noble metal-
plated noble or non-noble metals; noble or non-noble metal plated non-metals;

conductive non-metals; and conductive polymers.

13.  The article of claim 10 wherein the electromagnetically conductive material
includes one or more materials selected from the group consisting of: gold; silver;
platinum; nickel; copper; tin; aluminum; silver-plated copper, nickel, aluminum, tin, or

gold; nickel-plated copper or silver; silver or nickel-plated graphite, glass, ceramics,
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ni ckel . 10. An el ectromagnetically conductive article
conprising at |east one layer of a densified fabric

woisnsmEb4 at | east a portion of at | east one speT/aAS®ODH71514

which is plated wth one or nore el ectromagnetically
conductive particulate materials. 11. The article of

| ai.m 1Q wherein the densified fabric is made f .
Rty e RerEi T AGPR O R R AP EBr ST B A1 bR Pheniline

IpSPy I oBithibfhede; Rt sdEitirEle; fil(papHelBAGS poly(phenylene
am des; pol ystyrenes; and pol yaryl sul fones, and

pol . .

méﬁdq)@r phly(miphesiytanevinylape)i endmixéyresiheresf.posi ti oned

within close proximty to an RFID device. 12. The

article of claim10 wherein the el ectromagnetically

condyct i Ve BRI bfadlaitoN0 WHESInQAREcl0EtrdRAge B9 IcoAdifttive material

sel ected fromthe group consisting of: noble netals;

nBeludensappereangdimekehobl e net al - pl at ed nobl e or

non- nobl e netal s; non-nobl e netal pl ated nobl e or

non- nobl e netal s; noble or non-noble netal plated

non-15et alThe aftividofdlaine] (herbitthd GénsHivd fatarivdy ehlendred or

polynmers. 13. The article of claim 10 wherein the

epededomagneti cal |y conductive material includes one

or nore materials selected fromthe group consisting

of : gold; silver; platinum nickel; copper; tin;

al uribnumThs iatticty offul#ivel) Rethpredomphisitigel layealof adlusive dispdsed on

or gol d; nickel-plated copper _or silver; silver or .

nitdast 2 periien af gfrlagsh presuriiee ekthe agicksyped whergyy the adhesive

&?ﬁﬁﬁﬂﬁE?ﬂ'or m ca; carbon bl ack or carbon fiber

ol yacetyl ene; polyaniline; polypyrrole;

ol yt hi ophene; polysul furnitride; poly(p-phenylene);

o Aoty CoRRH i i BRSO e ot
. L eal. h teri _

B iC A PP POTRANS Lo 13 Yl Rl 4P R i on of which

13 piteat with ohdrer mersildcirethafadticalty condoetivendategas.or

pressed.

e
P
P

18.  An electromagnetically conductive article comprising a fabric plated with
at least one electromagnetically conductive material wherein the air permeability of the
fabric as measured along a plane dissecting the fabric through its smallest width is no

greater than about 0.5 m’/min.
19.  The article of claim 18 wherein the air permeability of the fabric as
measured along a plane dissecting the fabric through its smallest width is no greater

than about 0.25 m*/min.

20.  The article of claim 18 wherein the air permeability of the fabric as
measured along a plane dissecting the fabric through its smallest width is no greater

than about 0.2 m*/min.
21. A method of making an electromagnetically conductive article comprising:
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16. The article of claim10 further conprising a |ayer
of adhesive di sposed on at |east a portion of at | east
wonesssssbace of the article, and wherein the apPktEEs2087/071514
contains nickel. 17. An el ectromagnetically conductive
article conprising at | east one |ayer of a fabric
material .at le %L a portion of which is cal endered and
at | e&SPSifl ?ﬁﬁgﬁ’ which is plated with one or nore
el ect ARG IRS f26AL hth©Rb @b filokd/EedtRin@ighatically t8ndudfive materials.
el ectromagnetically conductive article conprising a
fabric plated with at | east one el ectromagnetically
conglyct i eri al 0.t 1L [ .
oot 16 ABBRAL L R A REFEABH A flgering and
fvalrdig tHehl@ugmabh&ica b dmittiveg @htrials intGudgroeppetrand vkel, and
about 0.5 m/mn. 19. The article of claim18 wherein.
tfghesicpmprsing apsitionipg dre fabrec withipictosg eravemuy feen RFEhdevace.
pl ane di ssecting the fabric through its smallest width
is no greater than about 0.25 nwvniin. 20. The article
of claim 18 wherein the air perneability of the fabric
as neasured al ong a plane dissecting the fabric
through its smallest width is no greater than about
0.2 nB/mn. 21. A nethod of making an
el ectromagnetically conductive article
conprising:densifying a fabric; and plating the fabric
with one or nore el ectromagnetically conductive
materials. 22. The nmethod of claim2 1 wherein the
densi fyi ng conpri ses cal endering, and wherein the
el ectromagneti cally conductive materials include
copper and nickel, and further conprising positioning
the fabric wthin close proximty to an RFID devi ce.

-17 -



