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SHI ELDI NG Rel ated Application This application is based on and cl ai ns
priority wboblo@see 5 Provi si onal Application No. 60/299, 65@cTfishsddsine 20,
2001. Field of the Invention This invention concerns electrically
conducting drain nenbers wuseable to ground sl eeves providing shielding
fromelectromagnetic and radio frequency interference. 0 Background of the
I nvention El ectronmagnetic interference (EM) and radi o frequency
interference (RFI) pose a potential problempreventing the proper
functioning of electronic conponents caused by interference due to

i nductive coupling between nearby electrical conductors carrying 5 tine
varying currents or conductors subject to propagating electromagnetic
waves. For exanple, electrical currents in conductors associated with the
ignition systemor the electrical power systemin an autonobile may induce
spurious signals in various electronic conponents, such as an electronic
nodul e which O controls the functioning of the engine or the braking
system Such spurious signafSTEBIPLFE B FEEEERS 888 consequences and cause
the control nodul es to nal f GREVNDINGORFL/E¥PIFERBING t he spurious induced
signals represented a real condition, potentially causing a |oss of

control of RbheahiGdi8cabiod Ml arl y, i nductive coupling bet Ween el ectri cal
W ring and e [LDes carrying, d n a o qﬁuter netmpg ziher

comuni cation sySteRRRAY Have & corru effat prlofhéraata ei ng

transfitt edPERMIE1PPRL %PW1°M°O3f 96 SQCilsbIupg PR 299%he adver se
effects of EM and RFI are effectively elimnated by proper shielding and
groundi ng ofi&M osefrsd tthvéntaenponents. For

This invention concerns electrically conducting drain members

useable to ground sleeves providing shielding from electromagnetic
and radio freguency interference.

0 Background of the Invention

Electromagnetic interference (EMI) and radio frequency
interference (RFI) pose a potential proklem preventing the proper
functioning of electronic components caused by interference due to
inductive coupling between nearby electrical conductors carrying

5 time varying currents or conductors subject to propagating
electromagnetic waves. For example, electrical currents in
conductors associated with the ignition system or the electrical
power system in an automobile may induce spurious signals in
various electronic components, such as an electronic module which

0 controls the functioning of the engine or the braking system. Such
spurious signals could have disastrous consequences and cause the
control modules to malfunction or respond as if the spurious
induced signals represented a real condition, potentially causing a
loss of control of the vehicle.

5 Similarly, inductive coupling between electrical wiring and
the lines carrying data in a computer network or other
communication system may have a corrupting effect on the data being

transmitted over the network.



exanple, wires carrying control signals which may be subject to unwanted

I nduced interference nmay be shielded by using a protective 5 sl eeve as
descri bedwDrn3ibhS66 Pat ent No. 4,684,762 to G adfelter, wheceiusor/is2sl eeve
is formed of electrically conductive and non- conductive interlaced yarns
(woven, braided or knitted), the conductive yarns being grounded via a
drain wire interlaced wwth the yarns during manufacture of the sleeve, the
drain wire being in O electrical contact, wth the conducting yarns. Wile
such RFI/EM sleeving is effective at elimnating electrical interference,
t he sl eevi ng i $hei 4dvenslet et Deqirsoper ENI sg1doBRU. arhe fsketireliys efiinstataad to a
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a shgrter peId0d 0 dd @%ct%femucmc% ¢} . the Invention The

i nventi on concerns a shi el d rotecting el ongate electrical
conduct or against radio frequency and electronagnetlc interference. Inits
preferred enmbodhidatsuchhB8FEHEM ¢leenpmg sies effiecteivengat etlisinagninghavi ng a
central sparRth@tal eGRievrBHeddis Qneoam&tl% idheirglieaye €& gropepdy of a
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PCT/USOZ/L&&%Blength of drain wire is then formed by cutting away a portion
of the sleeve around the drain wire. The sleeve is positioned
around the wires to be shielded and the free length of drain wire
is connected to ground. This process is wasteful of sleeving and

0 time consuming for the installer, who must cut more sleeve than
needed then cut away some of the sleeve without damaging the drain
wire to expose it for connection to ground. There is clearly a
need for improved RFI/EMI shielding which is less wasteful and may

be installed with less effort in a shorter period of time.

5 Summary and Objects of the Invention
The invention concerns a shield for protecting an elongate

electrical conductor against radio frequency and electromagnetic
interference. In its preferred embodiment, the shield comprises an
elongated sleeve having a central space for receiving the

0 conductor. The sleeve is formed of a plurality of flexible and
resilient first filamentary members interlaced together. The
plurality of first filamentary members includes at least some
electrically conducting filamentary members. A pair of filamentary

drain members are oriented substantially lengthwise along the



3 sleeve and are interlaced with the first filanmentary nenbers. The drain
menbers are flexible, electrically conductive and are in electrical

cont act woDh3onse@not her and the el ectrically conducti ng PCTIsBMY28 y
menbers conprising the plurality of first filanmentary 5 nenbers. One of the
drain nmenbers has a | engthwi se portion which is extendible away fromthe
sl eeve and connectable to an electrical ground for grounding the sleeve.
Preferably, one drain nenber is interlaced with the first filamentary
menbers at a plurality of discrete regions of 0 attachnent arranged in
spaced relsitdeve brdgirenistenlareg with siteefdrst Thidaorataryimenvenber Theus
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shield according to the invention_al so conprises a seam extending
| engt hwi seg’%ﬂué‘ﬁgf?ﬁegrsqué‘gx’lﬁgtfc}‘eprsaﬁ?ﬁ% access to the 0 central space. The

seamis defined by a pair of free edges which extend |engthw se al ong the
sl eeve.. Bi asi NgreearEn1df,eohOCii=AA mihbdY st hRtedeRea {0t e lciest | y
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PCT/ §S02/ 18923dible away from the sleeve for connection to the electrical

ground. The segments of the drain member which float along the
surface are preferably longer than the regions of attachment.

The shield according to the invention also comprises a seam
extending lengthwise along the sleeve to provide access to the
0 central space. The seam is defined by a pair of free edges which
extend lengthwise along the sleeve. Biasing means are located
within the sleeve for resiliently biasing the edges into
overlapping relation with one another to close the seam. One of
the edges is preferably positioned to overlap the other, and the
5 drain members are positioned on the sleeve so as to be covered by

the one edge.

Preferably, the drain members comprise stranded copper wire
and the first filamentary members are interlaced by weaving, the
0 drain members being interwoven with the first filamentary members.
For effective RFI/EMI shielding, the conducting filamentary members
comprise between about 10% and about 80% of the sleeve by weight.



4 1t is an object of the invention to provide an RFI/EM shield which is
easily groundable. It is another object of the invention to provide an
RFI/EM wbioghdiseer t he form of a sleeve adapted for el ongace/usondiges ors. 5
It is again another object of the invention to provide an RFI/EM shield
havi ng drain nmenbers which are extendible fromthe shield and attachable
to an electrical ground. These and ot her objects and advantages of the
invention will becone apparent upon congsideration of the follow ng
drawings and O description of preferred and alternate enbodi nents. Brief
Descri pti on of Ithés Dxrawbigst Fofjhe inventdopetspecivide an RV IQEMaA ghifler r ed
enbodi nentypfendls 8- {1V rsth&fiehavi ng ext endi bl e drain menbers accordi ng
to the invention; 5 Figure 1A is a perspective view on an enl arged scal e
of a portion of the shield shown in Figure 1; Figure 2 is a perspective
view of an al t &tnas eanafheni pleifict RE| FIEMInyRpELeN HQY PHREVESR &id RBE&EMY ai n
menber s acemiredidn@nt €hd Fermi 6F entdleye Cadapgenefdr icslochgateSommectbps. t aken
along lines 3-3 of Figure 2; Figure 4 is a perspective view of the shield

shown in Figure,2, with one of thg.drai(& g&lrrbers ei ng. shown .ext endi ng from

the Shield; Fitgurd 3930 3rpEhepebirte Cot MYHE 1SR EP PHARE R Figure 2
5 with oneREH/EMAeshiieid hawihe rdradnt nemeersx wohdle carfer gprtendikle £rgn R

03/ 001566 £IE1dSARA 1828 nab1&itgiaaS ebedrdlcalpgraprit i ve views of alternate
enbodi nents of RFI/EM shields having extendi ble drain nenbers according
to the invention; Figure S erspective view of an alternate

9 a ,
enbodi nent of TBePRATRFOFRERF WSS At FUWPRERIS t9fe thRVENSSHORNTEH i s

br ai ded ankecome apparent upon consideration of the following drawings and
0 description of preferred and alternate embodiments.

Brief Description of the Drawings
Figure 1 is a perspective view of a preferred embodiment of an

RFI/EMI shield having extendible drain members according to the

invention;

5 Figure 1A is a perspective view on an enlarged scale of a

portion of the shield shown in Figure 1;

Figure 2 is a perspective view of an alternate embodiment
RFI/EMI shield having extendible drain members according to the

invention;
0 Figure 3 is a cross-section taken along lines 3-3 of Figure 2;
Figure 4 is a perspective view of the shield shown in Figure 2
with one of the drain members being shown extending from the

shield;

Figure 5 is a perspective view of the shield shown in Figure 2
5 with one of the drain members cut and extended from the shield;



has no | ongitudi nal seam Figure 10 is a perspective view of an enbodi nent
of the RFI/EM shield according to the invention not fornmed by interlaced
filanment awp oawoises s; and O Figure 11 is a perspective vi eRCofUSdz/s9es nenber s
used on a flat RFI/EM shield. Detailed Description of the Presently
Preferred Enbodi nents Figure 1 shows a shield 10 for protecting an el ongate
5 electrical conductor against radio frequency and el ectronagnetic
interference. Shield 10 conprises an el apgated sleeve 12 forned of a
plurality of flexible, resilient filanentary nmenbers 14 interlaced

toget her. The ragurds |lexsentarpernspebeivas/ivsedoherldietrnate enkgpaimenes ter m f or
a conti nuoksr Aralbeli HasShaditls tehiPBIS arQihl AGPRINS acdH ding0tc B Lr I al in
a formsuitable. for knitting,  weaving, braiding or otherw se interlacing
to forma ST gﬂﬁ?e Fi |l amentary menbers include a number of fibers

twi sted together, a nunber of fibers |laid together wi thout tw st, a nunber
of filaments IrFagdrere tis at perdpegetiherviads ofehh #AtednA08EnbcAlREht &F

| ntesl aci ”&@fRF&?ﬁMf'érﬁ@iBt é‘é&’oﬂﬁfiﬂpe{é G @Ek&? by pPERYLAGRUL may
al so be by brai | east some of the filanentary nenbers

i
14 are el 8% |nc?all1°§g’ctd‘r‘?dﬂ€‘f‘| "’gf’1 iThe conducting filanmentary menbers are

preferably silver coated nylon nonofilanents and the non-conducting
filamentary nemhgtse are i@ predeipabeyvé Wisheds bin caimpaneeit rz&l )sﬁster yarns.

For effect re r t tyl ﬁﬁ? ary

menbers V&%@Fgglgﬁ%gé&%}:ﬁ%% %8%58%% ﬁq'ek??éré ogzt &ggﬁggb & b and about
80% of t hefKtaenEany nRpbera; A A pair of filamentary drai n nenbers 16 and
18 are interlaced wth the filanmentary nenbers 14. Drain nenbers 16 and 18

are § electricalibyr&ondyet hViferipdcalife ivietl 86Ldl+L£ia nefPLAS tusdht Bn 0Ne
flat RFI/EMI shield.

Detailed Description of the
Presently Preferred Embodiments

Figure 1 shows a shield 10 for protecting an elongate

5 electrical conductor against radio frequency and electromagnetic
interference. Shield 10 comprises an elongated sleeve 12 formed of
a plurality of flexible, resilient filamentary members 14
interlaced together. The term filamentary member as used herein is
a generic term for a continuous strand or strands of fibers,

o} filaments, yarns or material in a form suitable for knitting,
weaving, braiding or otherwise interlacing to form a structure.
Filamentary members include a number of fibers twisted together, a
number of fibers laid together without twist, a number of filaments
laid or twisted together, as well as a monofilament.

5 Interlacing of the filamentary members 14 is preferably by
weaving but may also be by braiding or knitting. At least some of
the filamentary members 14 are electrically conducting. The
conducting filamentary members are preferably silver coated nylon
monofilaments and the non-conducting filamentary members are

0 preferably twisted bi-component polyester yarns. For effective

shielding, it is preferred that the conducting filamentary members



another and wth the electrically conducting filanmentary nenbers 14.
(Drain nenbers 16 and 18 are shown physically separated for clarity in
Figure 1 wotospbisge are actually in physical contact in thecslwsevesdi®.) The
drain nmenbers are preferably nmade of stranded O copper wire for flexibility
and tin coated for corrosion resistance. Practical sizes of the drain
menbers may range between 18 gage and 24 gage. A preferred 24 gage drain
menber is conprised of 19 strands of 36 gage tin coated copper wres

tw sted together. Qher configurations, such as 7 strands of 32 gage wire,
are al so ScdwpadsblisetwEea sbait LoBNMBRd akbatasd: kF ahe siéent ad Buybstantially
| engt hwi sg,&aly@Rg the sleeve, drain nenber 16 having a |lengthw se portion
20 extendi bl ¢ away fromthe sleeve (shown in phantomline) and connectable
to an electrical ground 22 (shown schematically) O for grounding the sleeve
12. In the enbddPaEntofshdlwmentariygdrain negbar$ YfeRbér 19 B1es interkadesced

W th the fwithmeneafylamenbery nkhbenbsiant pabliy mambekrsnueusiay 18l arg t he

length of dhetshesvsy 1onaWbelRAGNE" AL inBIBEL, i1 Sohtd & LAtR0M th the
fil anmentar nber s 14tst ab I screte.regions of attachnent
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24 arr anged e pRL It eF‘é‘?ie&ﬁcIL‘lEhﬁT]ri'\k‘n §8“§‘|“6"n‘d‘9t frél3MFEPEY BRER&Eh the
regi ons ofl4.at {Btabemenbseg M @DA2E8 (Hret Ishowr aphysieably skpafrhded fr t he
surface 28 adfitiyhen Siepve idftorfbfdare pltnaliyf Yinobnhpoidd 0ren2lctvhirch are

ext endi bl St {éé”s?[zé.ge ﬂ?edé%i\q’“ﬁ&nﬁ%}% %lrgﬁ%f%f%%gbig%a 2R Qe fhHGrs are

severed to Tit 't ve to a _partrcula | ongated conductor to
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sl eeved12 185 gagues 4l z\éiﬂggéé 00k PV ddSQ4/ ég%?%ra?m' %emb%miec@ﬂﬁls)édt o be
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Other configurations, such as 7 strands of 32 gage wire, are also

5 feasible.

The drain members 16 and 18 are oriented substantially
lengthwise along the sleeve, drain member 16 having a lengthwise
portion 20 extendible away from the sleeve (shown in phantom line)
and connectable to an electrical ground 22 (shown schematically)

0 for grounding the sleeve 12.

In the embodiment shown in Figure 1, drain member 18 is
interlaced with the filamentary members 14 substantially
continuously along the length of the sleeve 12, whereas drain
member 16 is interlaced with the filamentary members 14 at a

5 plurality of discrete regions of attachment 24 arranged in spaced
relation lengthwise along the sleeve. Between the regions of
attachment, segments 26 of the drain member 16 float on the surface
28 of the sleeve 12 forming a plurality of portions 20 which are
extendible away from the sleeve when the sleeve and the drain

0 members are severed to fit the sleeve to a particular length of
elongated conductor to be shielded. For this embodiment, the
floating segments 26 are preferably longer than the regions of

attachment 24 so that regardless of where the sleeve 12 is severed



both drain nmenbers 16 and 18 are interlaced with the filamentary 5 nenbers
14 at a plurality of discrete regions 24 arranged in spaced relation

| engt hwi swoabBoumged he sl eeve. Between these regions of at Prachusentgodot h
drai n nmenbers have segnents 26 which float on the surface 28 of the sleeve
12 and forma plurality of portions which can be extended away fromthe

sl eeve for attachnent to ground. The 0 regions of attachnent 24 of drain
menber 16 are preferably positioned adj;acent to the floating segnents 26
on drain menber 18, and the regions of attachnent 24 of drain nenber 18
are preferigblip mposiltikedgdtadjeacenerdd athe $épaintnge Skegmeeinstié mayicdnai n
menber 16..¢ ERiksci@drdnggnent ensures that a segnent 26 will be avail able
for 5 extension fromsleeve 12 regardl ess of where along its |length the

sl eeve is severed. Preferably, sleeve 12 has a | engthw se extendi ng seam 30
defined by a paPra direfegeed Rjpodipent P34hg| stpavet EReVhgin EAgEFilds  al ong
the sl eeverotheara ) maimbereers amdess dre tineeckadedisparee 36 18mentargunded by

sl egve 12 rIé?JbeE‘QSii 'aR;n' “Bléﬁalei't‘}n%‘t&lﬁ@@ﬂci&hon\éﬂ EE"&Ea*ﬂ%eé' £ \aclhe
sl eeve has sin to Oa‘tﬁl ap edge

i ent las e
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stee$b or mextemslion from sleeve 12 regardless of where along its length the

sleeve is severed.

Preferably, sleeve 12 has a lengthwise extending seam 30

defined by a pair of free edges 32 and 34 also extending lengthwise
along the sleeve. Seam 30 provides access to the central space 36

0 surrounded by sleeve 12 for positioning an elongate conductor
within the sleeve. The sleeve has biasing means 38 which
resiliently bias edge 32 to overlap edge 34 and nominally close the
seam 30 (the seam being readily openable by manually separating
edges 32 and 34). Drain members 16 and 18 are positioned on the

5 sleeve 12 so as to be covered by free edge 32 and thereby prevent
possible short circuiting against floating segments 26. The
preferred position of drain members 16 and 18 is proximate to free
edge 34 as shown in Figqure 1.

Biasing means 38 preferably comprises supplementary
0 filamentary members 40 interlaced with the filamentary members 14
and oriented substantially transversely to the long axis 42 of
sleeve 12. Supplementary filamentary members 40 are preferably
monofilaments comprised of a resiliently settable material, such as



Monofi |l aments conprised of such materials allow the supplenentary
filamentary nmenbers to be resiliently set, for exanple, in a circular

cur vat ur ewoe/0ers6t 0 resiliently bias free edge 32 into 5 @cenisappsons)
relation with free edge 34. In use, the preferred enbodi nrent of the shield
10 shown in Figure 1 is cut to length appropriate for the el ongate
conductor to be shielded. The edges 32 and 34 are manual |y separated and
the sleeve is positioned around the conguctor. A severed portion 20 of 0 a
segnent 26 is drawn from between the free edges 32 and 34 and is attached
to a near by twegubplastiicgpounchettlessagrmentstatnlmes Isteetevemddingla resul t
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at t achnmentotex lapp gl raay ioi rartht fees|eakjpec34lt is al so possible to sever
just a segnment 26 and withdraw it from between the edges anywher e al ong

t he I ength of the sl eeve for attac t ot ternate Epbodi ments
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resilientlattaghgdnte ;¢ mearby resstaical mrohindablThe seamepl ¢ wayhbe

filament aryevaizhess »Gealdt 58 tAtEiNG thd Reesve e ratdesd IRhaabepe, and
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62 arrange % W Se |ne edges
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WO 08/ 001566 de6Gheh)S02Y ¥38A8r than on a segment 26, the drain member 16 may

be slipped out from the cut region of attachment to extend away
from the sleeve. It is also possible to sever just a segment 26
and withdraw it from between the edges anywhere along the length of

the sleeve for attachment to ground.

0] Alternate Embodiments

Figure 2 shows an alternate sleeve embodiment 50 having twin
interlaced drain members 52 and 54 according to the invention.
Sleeve 50 is preferably of woven construction and comprises both
conducting and non-conducting filamentary members 56 and 58

5 respectively.

Resilient flexible supplementary filamentary members 60

comprised of a material which allows them to be biased or set into
a particular shape and resiliently return to that shape are
preferably interwoven with filamentary members 56 and 58 to give

0 the sleeve a desired shape and stiffness. The preferred shape is
substantially tubular with an open seam 62 arranged lengthwise
along the tube and defined by edges 64 and 66 in overlapping
relationship. The flexibility of the supplementary filamentary



9 menbers 60 allows the seam 62 to be tenporarily opened by spreading the
edges 64 and 66 apart, thereby providing access to the sleeve interior.
The resi lwenB/obisas of the nenbers 60 enables the seamto Pciramsez/veh t he
sl eeve edges returning to their overlapping relation 5 with the sl eeve
resuming its tubular shape upon release of the edges. In this alternate
enbodi nent, the sleeve 50 is conprised of tw sted bi-conponent yarns with
t he conductive yarns 56 being silver plated nylon and the non-conductive
yarns 58 being O polyester. For the woven enbodi nent, the conductive yarns
56 are i mdbehsté® aldiopsatige fidam 62 rtac beohempararifleopengdl par sprémiingg a

rel ativel yrleale@iges P&d Gaat aélea;QthSI ti&Fey BLEGH £ %BEeéQ% the £iddve Yarns.
The resil qu_:[ sugpl SNt ar agent ar £ nber.s i.nt er ven | the

e mnember, nabl
fill direction and are pre eratly ADNO nent s §co npri sed

t her mopl astioEesttth dhepsL§ees QAIRFi E?F‘mnllbﬁrst? H'é‘elﬁeﬁﬁ%?]sap@@nﬁor ?ﬂsaq?é’&t set
or & ased witthoth@estadwel aestming ikR addilbroshdme iupbar téleéaxg bietyar ns by
weavi ng, tgfqegl_eeve may al so be knitted or braided. Oher conductive yarns
formed of conductive materials, such as carbon, graphite or conductive 0O
pol ymers, as well as non-conducting yarns with conductive coatings other
than silver nmaynathis @dgpriate mbodbmrniot the skaave 66. is Rfdmwprised afhi el di ng
of RFI/EMtuissteht ai fethpohent tyaneORGHIC tthee coYRIdtS vaby SPme 56S Be ey Wween about

10% and at&.litvggop/ﬁ.gyeMHngtt Ha %Bg %@@o‘nﬁué@f&g %rhgesééfeﬁ.\éﬁ 05 Two drain

menbers 52 an are interlace onducti ng

conduct’in
yarn® 56 HRIYSEtens o tAS ¥R Fﬂ’é°q"é’§|“l v ehite ci?é‘ﬁ'ggF’sV‘BG’,araﬁds? f4%he
enbodi mentirstpowh the Fagpr ard X idddd8rechrions| vitth Wireewasp derrimg Bading a
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are 5 comprised of a thermoplastic such as polyester which allows the
members 60 to be heat set or biased into the tubular form.

In addition to interlacing the yarns by weaving, the sleeve
may also be knitted or braided. oOther conductive yarns formed of
conductive materials, such as carbon, graphite or conductive

0 polymers, as well as non-conducting yarns with conductive coatings
other than silver may also comprise the conductive yarns 56.
Effective shielding of RFI/EMI is obtained when the conductive
yarns 56 comprise between about 10% and about 80% by weight of the
fabric forming the sleeve.

5 Two drain members 52 and 54 are interlaced with the conducting
and non-conducting yarns 56 and 58, as well as with the resilient
members 60, and in the embodiment shown in Figures 2 and 3, are
interwoven side by side lengthwise along the sleeve 50. The drain
members 52 and 54 are in electrical contact with one another and

0 the conducting yarns 56 in the sleeve substantially along the
entire length of the sleeve and therefore provide excellent
grounding of the sleeve. Preferably, the drain members are

stranded and comprised of copper for increased flexibility and



stranded and conprised of copper for increased flexibility and WD 03/ 001566
PCT/ US02/ 18928 10 excellent conductivity. The copper strands are

pr ef er ablwotosmoi1se®at ed to prevent corrosion and practical peTase2/o92¢ he
drain menbers may range between 18 gage and 24 gage. A preferred 24 gage
drain nmenber is conprised of 19 strands of 36 gage tin coated 5 copper
wres twi sted together. Qther configurations, such as 7 strands of 32 gage
wire, are also feasible. To effect groupging of the sleeve according to the
i nvention, one of the drain nenbers nust be connected to ground, for
exanpl e, ¢xxredlant atorchhassvityor Thdycqmer eframdsaut-enpbeterabilyatimet al

support O ddAkm 0b ﬁrzev%hecz;mrasqohoym E&a\@meﬁ MRY ekt §§|tf,hé3%rgiﬁunded Such
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attached taoppecuwnirdsy taigtedindigeghbrg arthes| tonfHymrabivnd h sacpoasion of the

drain menberpdsdsaWy G e Sheeve1 ) read{id, menber 54 is still in
contact with the sleevé substantially over its entire length and, thus,

provi des a good conductive path to ground over the entire | ength of the
sl eeve. The sl fevefBBFtngyoundinghgfethe fdipevexa¢dardingetd dreoinyentiang 0 51
on the outsidler(ase shawa hémber@l m@s¥ ) bd lcoBRed b itdS gdeund h&EorneRamend,i | €

covering ngy JbgePRA& Q) %e&&l tﬂo? pBé Ct“ﬁggﬁ&ﬁoblﬁgl a{’rol%\ékﬁ Str@%%tand

pol yest er an provi es 2 I nsul
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physi cal deomagetién Hoy epel &y imagley ak osttpwneigt hisgwfe 4/, eeherginbOnei ¢of ene be
difficult deai hBdsay 82diai phrtaahey dgmt But her frhleChiOEvdRoeRALI4  and
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aways f r omwith engort2icnf of hthess|deve bémber 52 drawn from the sleeve 10,
drain member 54 is still in contact with the sleeve substantially
over its entire length and, thus, provides a good conductive path
to ground over the entire length of the sleeve.

The sleeve 50 may also have a non-textile covering or coating
0 51 on the outside (as shown in Figure 4) or on the inside. The
non-textile covering may be made of flexible polymers such as
polypropylene, ABS and polyester and provides a layer for
electrically insulating the sleeve, waterproofing the sleeve or
protecting the sleeve from abrasion or other physical damage.

5 For relatively long lengths of sleeving 50, it may be
difficult to withdraw a drain member due to the friction between it
and the conductive and non-conductive wires, as well as the
resilient members 60 with which it is interlaced. This difficulty
is easily remedied as shown in Figure 5 by cutting the drain member

0 52 at a position 70 spaced away from the end 72 of the sleeve 50
from which the drain member is to be withdrawn. The position 70 is
chosen so that an adequate length of wire 74 may extend from the
sleeve and be easily connected to a convenient ground but still



fromwhich the drain nenber is to be withdrawmn. The position 70 is chosen
so that an adequate length of wire 74 may extend fromthe sleeve and be
easi |y cowpasierdst 0 a conveni ent ground but still WO 03/ 0@L5a502/18928

PCT/ US02/ 18928 11 | eave enough length 76 interlaced with the sleeve to:
(1) maintain a good electrical connection wth the other drain nenber 54
and the conductive yarns 56; and (2) maintain a secure physical connection
to the sleeve 50 without having the lengi{h 76 be so long that 5 friction
makes it too difficult to withdraw readily. Figures 6-8 illustrate further
al t er nat e bvedenewdls lehgthe76 sindevracst oritthnthd elickeei twent(ilp nmadreradinn t he

drai n menberg, o'é%fé&n%%laéémﬁ‘é?ﬁﬁbg%ﬁ& Qth éﬁﬁ‘&t |d)£~aﬂﬁ°:ﬁ'&r&ﬂé% Bﬁe&?c['tdh)é
preferred nbers, 52. a st ed
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Poget her R85 0 Gor e i § TREe, ervsifad saranehiy
menbers it AhRgSIPRVS IS8V tmnt gy iredhsi 11839‘@?157& &et patldwnthat points
W | Is be mefritcaiinadndiadsndentddalidiracal tressb @i shddw ateagObe. sacrifice of ease
of withdrawal of a drain nenber fromthe sleeve. 5 Figure 7 shows drain

menber 52 moun helically, nd, dr r.5 i s . substantially
strai ght al ong {Her T%% gius Iaégvg %Tervggﬁe’f'?‘ﬁ%se §H‘h‘6§’r ? a}?es

consi der ecF]te@VBea@%ﬁ@mgt 50 tie Havant thmvherehbahesdrasn RanmeEet $2rANd0
ground dues4 Giriet Sonsidutleghd NEfsrenCPdr emntaet pidddntsyi pretrarami nt ai ned by
the helicalypdds WH;gl ng of drain nenber 52. Figure 8 shows drain nenber 54
agai n substantia straight along the sleeve 50 with drain nenber 52
interlaced in a series of interconnected segnents 78 which cross over the
drai @ nmenber S5&igufgch sbeysednaingmehberse 5@r andh Hertvdst&R tayegheemmt at an
angl e 80 5iridratespeidh ket FEl fhedt SryBidadersdand @pgmgﬁ]@u&fryeﬁ&hno&%grrent

havi ng 22 P&ﬁﬂ%t é'scll%%vgosé he T@:”QL& %r%@ é‘r@'é@rcee%aﬁe ggulléé‘e drain

menber el ng eeve and
contact i ng‘”’dlr]albﬁ ﬂﬁﬁi@r‘nﬁﬂ la?t%eﬁ@ EP%sdsrad\‘?eF‘embers but 3t sohe Sacrifics

of ease of withdrawal of a drain member from the sleeve.

5 Figure 7 shows drain member 52 wound helically around drain
member 54, which is substantially straight along the length of
sleeve 50. With this embodiment, it is considered to be easier to
withdraw drain member 54 for connection to ground due to its
straightness. Good contact will still be maintained by the helical

0 winding of drain member 52.

Figure 8 shows drain member 54 again substantially straight
along the sleeve 50 with drain member 52 interlaced in a series of
interconnected segments 78 which cross over the drain member 54.
Each segment 78 of the drain member 52 is oriented at an angle 80

5 with respect to the drain member 54, the angle of each segment
having an opposite slope to the angle of an adjacent segment and
the drain member 52, thus, being arranged in a zig-zag pattern
along the sleeve and contacting drain member 54 at the cross over
points 82.

o Figure 9 shows an alternate embodiment, sleeve 84, which does

not have an open longitudinal seam. Sleeve 84 may be woven or



points 82. O Figure 9 shows an alternate enbodi ment, sleeve 84, which does
not have an open | ongitudinal seam Sleeve 84 may be woven or WO 03/ 001566
PCT/ US02/WwB89280158€2 knitted but is preferably braided of ceadwsvz/my2and
non-conducing filanmentary nmenbers 56 and 58 and has drain nmenbers 52 and
54 laid into the braid. It is preferred not to interbraid the drain
menbers so that they nay be readily placed into contact wwth each 5 ot her
and the conducting filanmentary nenbers 56 conprising the sleeve wthout

di srupting the braid pattern. Laying in of the drain nenbers also enables
them t o bekmigrtedebst |is ¢grafierdblymbirhdded |ofevenducteinge ahd angr-eenduaing
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has at member. By compressing the sleeve lengthwise, the filamentary
members forming the sleeve separate from one another upon the
associated radial expansion, loosening their grip on the drain
members and allowing them to be easily drawn outwardly. The

0 relative stiffness and straightness of the drain members will also

aid them in resisting the compressive force on the sleeve, causing
the ends of the drain members to extend from the sleeve when it is
compressed, thus, providing convenient purchase for grasping an
end, either manually or with a tool.

5 The invention also contemplates use of the twin drain member
concept with a sleeve embodiment 86 shown in Figure 10 not formed
of interlaced filamentary members. Non-interlaced sleeve 86 is
preferably a laminate comprising a plurality of layers and has at
least an outer layer 88 and an inner layer 50 between which drain

0 members 52 and 54 are encased. Preferably, the drain members are
confined within a channel 92 which keeps them in contact with one
another and the interfacing surfaces 94 and 96 of the inner and
outer layers respectively. A conductive coating 98 may be
positioned on either of the interfacing surfaces 94 or 96 to

5 provide the RFI/EMI shielding (the coating being shown on the



| east an outer layer 88 and an inner |ayer 90 between which drain 0 nenbers
52 and 54 are encased. Preferably, the drain nenbers are confined within a
channel 9®o0whioetsekeeps themin contact with one another aod/ushe18928
interfacing surfaces 94 and 96 of the inner and outer |ayers respectively.
A conductive coating 98 may be positioned on either of the interfacing
surfaces 94 or 96 to 5 provide the RFI/EM shielding (the coating being
shown on the WO 03/001566 PCT/ US02/ 189283 13 surface 96). The drain nmenbers
are in contact with coating 98 and are slidable within channel 92 and
capabl e ofsuxiagg 26w Toet dear il yembesnariee ioheonteictt vieh featiag gr® Lamd
connect i Orarel3ei896Td iRkl ACAhnRleteYE aln%l I%Eﬁél?i@@fhﬁﬁﬁ% Ravd b86kdJat, 5

flexible ptol%r’rg_ﬁescch ai Qolé/tetstc%r S, and the

ropyl ene an
conduct i ve ‘coat ng el at(ip “1¥' E e \r}cacuum coated al um num
| ayer. The extendl bl e dr a| n rrenbers according to the invention may also be
used on flat fabeisorsiinekdl agedl Blease sivowret erdiiyumadd lof a0 rehel terdr,ai n

menhers 52 andpPd S8 BmleRt BLUPRD W1§Qs€eqnd581y &p@aeng%cp%gucsﬁa/eche
fllamsntar%:ngl ers 6 .,and fogl % etsh](ec{[hﬁ RFI Ieevm
with the STERE-bYE LRI %ﬁ‘g’ CatdSraingtto THE | *ﬁ?/‘é‘fﬂ |°8 provi de
for nore F¥UmdnBRtlavmiplication of RFI/EM shiel di ng because fevver st eps
are needed to 5 ground the sleeve since the drain nenber does not need to

be cut out of ’I‘hg’eﬂgdqglélcﬁea\ﬁhnﬂemg a@bothd g Q% YRSt gait?s,@ Ad}e sleeve

need not be cu h than necessar rOVI
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against radio
The RFI/EMI sleeving with the extendible drain members
according to the invention will provide for more efficient
application of RFI/EMI shielding because fewer steps are needed to
5 ground the sleeve since the drain member does not need to be cut
out of it, and no sleeving material will be wasted since the sleeve
need not be cut to a longer length than necessary to provide for
sufficient length of drain member to connect to ground.



frequency and el ectromagnetic interference as well as preventing

el ectromagnetic radiation fromradiating fromsaid conductor, said shield
conpri si /o canoBbongat ed sl eeve having a central space forcramser/viomg said
conductor, said sleeve conprising a plurality of flexible and resilient
first filamentary nenbers interlaced together, said plurality of first
filamentary nmenbers including at |east 8one electrically conducting
filamentary nmenbers; and a pair of filanentary drain nenbers oriented
substantially | engthwi se along said sF&8¥M8and interlaced with said first
filamentary nmenbers, said drain nenbers being flexible, electrically
conductlwﬁ gnegi o % £5d risgal contact with one another and said

el ectrica Fy con |ng;F I'lamentary nenbers conprising said plurality of
first fllanentary menbers, one of said drain mnenbers having a | engthw se
portion extendlbleAewwmeﬂhr@ﬂrsahdeldﬂgﬁngaeaadtemaaecééﬁﬂubﬁdr amaéhectri cal

ground faf,; id18 - a\%ﬁ,@ %go%'e@@!gn @? g“ﬁl%.'" gkﬁugg&”g om 1,

wherei n sai ace sal rst Ianentary
menber s éfea“eBFhr%ﬂqt%}QSFr6W§6P%¥kPrkﬁﬁQﬁ¥§rGP°8t?ﬁcV#%%ﬂaﬁaﬁFéﬁgéﬁlPﬁ
spaced bebatrema¢ﬁtgitd1\Maaeaaheﬁgfﬁm dsliatiag gao8 €40bd daaiducterhesaia
thereby GRERKESL ggality of segnents which float along a surface of
sai d sl eeve, one sal segnents bei ng positioned between each of said
di screte regi ons " RYoNIIFEAL S18aYR W ngr & FenkERbetPang fPrs &EeELANLRY at
one of saadasegmu&ﬁora,n@ahlaegebyvbectcngor@ihgndl pherawnsyy fofornlexitlal enge

for comngetiofeho el YASHERERy MMM O0IL001S00, BTLISQZI0%8 15

3. A shield accor Said segnen oat al ong
said sur P&BEa&%EYI%gférrstth§ﬂléaﬁﬂti‘@glwe6ﬁ 1§Fiﬁ‘éh‘?~t%rﬂt leask sRPE| d
accor di ngleettclaamy?, coddrictii Agandl fitentadrys deflbers; and

a pair of filamentary drain members oriented
substantially lengthwise along said sleeve and interlaced with said
first filamentary members, said drain members being flexible,
electrically conductive and in electrical contact with one another
and said electrically conducting filamentary members comprising
said plurality of first filamentary members, one of said drain
members having a lengthwise portion extendible away from said
sleeve and connectable to an electrical ground for grounding said
sleeve.

2. A shield according to Claim 1, wherein said one drain
member is interlaced with said first filamentary members at a
plurality of discrete regions of attachment arranged in spaced
relation lengthwise along said sleeve, said one drain member
thereby comprising a plurality of segments which float along a
surface of said sleeve, one of said segments being positioned
between each of said discrete regions of attachment, said one drain
member being severable at one of said segments and thereby being
extendible away from said sleeve for connection to said electrical
ground.



drain nmenbers is interlaced with said first filanmentary nenbers at a
plurality of other discrete regions of attachnment arranged in spaced

rel ati on wengbbwstee al ong said sl eeve, said other drain merhsn2/id9es eby
conprising a plurality of other segnents which float along said surface of
said sl eeve, one of said other segnents being positioned between each of
said other discrete regions of attachneW®t, said other drain member being
severabl e at one of said _other segnments and t her eby bei ng_ext endi bl e away
fromsaid sl edve PoPRERMAAIGTHRING §9; GlatRcr itgredPoGRE SIReNYS el d
accordi ngdhmhdfabm:4almrﬁll‘d eaxifackt saedlombjescrtbiad sadgionegbénatdfachnent
of said of\g Ak ggtmenber is positioned adjacent to one of said other
segnents of saird other drain nmenber, and each of said other discrete
regions of attachnment of said other drain nenber are positioned adjacent
to one of said. segnehisldfacsmirdiagetdr alaimenbethereinAanbtieérl & coridi ng to

Caim 2, JUthGenbIRr i S| dﬂ&e 33 rz:]%%%%ﬁeé‘gi&% 'x%%gtf*l%ﬁigngéff %ﬁh&ss' atove

provi ding access to sai space,  sal d ‘seam béin y a pair
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| ocat ed vépdved vaildtibeeYendthwirsesiallbrgtsyid Mlasiveg said etljes drdin
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edges thereby bein Tt1oned ver
bei ng pos"‘}]tqn(?néélfiosBE g\ e’d’llS’y s%ﬁﬁﬂeon%“eedtfe said ABRT oFEUHRREF Reig% o
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substantially transverse axi s o eve ereln sal d
bi asi ng YRS \?\Bgﬁspéﬁl?)%% WF/Q?SO?F&B@Z%X“T@%PP@XSfFPFa?@H% aHre¥Enber s
of a resiforeninnesetibabte swidkrdlalctrisal dgwsayppd.enentary fil anentary nenbers
being resiliently set so as to resiliently bias said edges into said

over | appi ng reI ation. ) .
A shield according to Claim 4, wherein each of said

discrete regions of attachment of said one drain member is
positioned adjacent to one of said other segments of said other
drain member, and each of said other discrete regions of attachment
of said other drain member are positioned adjacent to one of said
segments of said one drain member.

6. A shield according to Claim 2, further conmprising:

a seam extending lengthwise along said sleeve providing
access to said central space, said seam being defined by a pair of
free edges extending lengthwise along said sleeve; and

biasing means located within said sleeve for resiliently
biasing said edges into overlapping relation with one another to
close said seam, one of said edges thereby being positioned to
overlap the other, said drain members being positioned to be

covered by said one edge.

7. A shield according to Claim 6, wherein said biasing means
comprises supplementary filamentary members interlaced with said
first filamentary members and oriented substantially transversely
to the long axis of said sleeve, wherein said biasing means



8. A shield according to Claim?7, wherein said supplenentary filamentary
menbers conprise are nonofilanments. 9. A shield according to daim?7,
wher ei n swodsosed i | aments are conprised of a thernopl astrca/usat/esvesal . 10.
A shield according to Caim?7, wherein said nonofil anents conprise netal
wire. 11. A shield according to Caim6, wherein said non- conducting
filamentary nmenbers are conprised of poligester. 12. A shield according to

Claim11l, wherein said conducti ng filamentary nmenbers conprise silver
coat ed nyPBRriges N 1anentarycPENBeRYy 2l aorgShlisntikerertrkRla dateiial,
menber s eadfr s6pp ety cappmRentare. melberd ®biaydrestDiehtly tsetCsai Bs2,

wherein $8f debl{plnciy ATRNLALY, BRODET Sl 8oLl BLLASEMD By WaAIgnand sal d

drain nenbers are interwoven with said first filane ers. 15. A
shield according to Claim1, wherein said electrically conducting
filamentary neobers storqld aecbediwent@bldinl 0% ahdrabousa i BEMppllemendary

sl eeve by 14&hofitary herbet bALPECOT AL NG (hakiih s Wherein said drain

menbers are Interlaced wth s i rst anentary mnenbers in side-by-side
contact with one another substantially along the Iength of said sleeve,
sai d one drai a. mrenbeshikkdidngcebrdahd etd arigiilmizs ewhbpain sea il minefidanedts
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according to Claim16, further conprising: a seam extendi ng | engthw se

al ong sai d sl eeve praniiedidngccaedesg t® Claith genwwhakespaseid saimbfidanehesng
defi ned %mﬁr@é&rmf’éal fJi62 edges extendi ng | engthw se al ong said sleeve;
and biasing neans lTocated within said sleeve for resiliently biasing said
edges into overlapping relation with one another to close said seam one
of said edgesithereshikdidngcposdingnesl ¢laim 6, wherein said non-

conducting filamentary members are comprised of polyester.

12. A shield according to Claim 11, wherein said conducting
filamentary members comprise silver coated nylon.

13. A shield according to Claim 12, wherein said drain

members comprise stranded copper wire.

14. A shield according to Claim 2, wherein said first
filamentary members are interlaced by weaving and said drain
members are interwoven with said first filamentary members.

15. A shield according to Claim 1, wherein said electrically
conducting filamentary members comprise between about 10% and about
80% of said sleeve by weight.

16. A shield according to Claim 1, wherein said drain members
are interlaced with said first filamentary members in side-by-side
contact with one another substantially along the length of said
sleeve, said one drain member being slidable lengthwise along said
sleeve and extendible from an end thereof away from said sleeve for

connection to said electrical ground.



overlap the other, said drain nenbers being positioned to be covered by
said one edge. 18. A shield according to Claim1l17, wherein said filanentary
dr ai n merweros/oexses posi ti oned proxi nate to said other edgercTaisozisbs el d
according to Claim17, wherein said biasing neans conprises supplenentary
filamentary nmenbers interlaced with said first filanentary nenbers and
oriented substantially transversely toX’he |ong axis of said sleeve, said

suppl ement ary fllanentang menber s being conprised of a resiliently
settable nmatériral® Sl AfAREHRTaEy F13imerfafPriBsbersmpel sing:
resiliently set sa QéaﬁOeiﬁEhdﬂn@ﬂﬁbygbhﬁSséEﬂkbn@dgaidlQléeﬁ@]pkdn&ﬁﬂn@pping
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filamentary nenbers ar I ai sal ers are
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subst ant sai eeve, sald drain nepbers being

i nter V\ovéﬂ*°§&b§i“éat FaPPy R §% Fakar 98 rhenshy, beinappenitioned &@ ding to
Claiml, wﬂumMapnthaldtmetzu&aﬂﬂamyaldrmembemsﬂhymhgapeshnnshed e cbnd one
anot her E%ﬁtb?lé¥1 | ength of said sleeve to provide

el ectrical contact WO 03 015 6 PCT/U802/18928 18 substantially al ong
their entire length, said one drain nenber being slidable | engthw se al ong
said sl eeve and.exhesnidle ddcanddng eadcladm ef, anweyefihosasai fli Freatariyor

connect | kaih RhflePl SfHe | Al e 0r UG o 2o 0 ddarpencdi gggdo daim 1,

wher ei n sai drain wound around safd one drain
menber substantially along the | engt h of sald sl eeve to provide electrical
19. A shield according to Claim 17, wherein said biasing

means comprises supplementary filamentary members interlaced with
said first filamentary members and oriented substantially
transversely to the long axis of said sleeve, said supplementary
filamentary members being comprised of a resiliently settable
material, said supplementary filamentary members being resiliently
set so as to resiliently bias said edges into said overlapping

relation.

20. A shield according to Claim 16, wherein said first
filamentary members are interlaced by braiding and said drain
members are laid into said sleeve substantially parallel to the
long axis thereof.

21. A shield according to Claim 16, wherein said first
filamentary members are interlaced by weaving, said sleeve having a
warp direction oriented substantially lengthwise along said sleeve,
said drain members being interwoven substantially in said warp
direction.

22. A shield according to Claim 1, wherein said filamentary
drain members are twisted around one another substantially along

the length of said sleeve to provide electrical contact



contact substantially along their entire length, said one drain nenber
being slidable | engthw se al ong said sleeve and extendible from an end

t her eof amey3Meises sai d sl eeve for connection to said el eecriusad/1892o0und.

24. A shield according to Claim1l, wherein said one drain menber is
oriented substantially parallel with the long axis of said sleeve and the
ot her drain nenber conprises a pluralitysof interconnected segnents, each
one of which is oriented at a respective angle to said one drain menber,
sai d r espekstantipidive s lopdyvERgLH RSN 1engpks F3td 2 BHLACBRMPSEgNeNt ,
sai d ot hpeikk ad Ni daBIRbaengony 864 | ANprAisd iANe1devé nare rddydfendti bdepfuoml any of
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and ext e®8EPWHI®: from an end thereof away from said sleeve for connection to
said electrical ground. 25. A shield for an elongate el ectrical conductor,

said shiel ddi)f ovi diﬁﬁe&"do 885{'8{‘1# Q:osqngiﬁOqu%%eﬂg%aQ%t o'i:ﬁg.i'odrain
frequency and el ectromagnefrc (nterferencé as’well as preventlng
el ect r onBgAeeY cly NtfldcadAY T Yewnd RN §aforNe Ar BOMAMRSET, said shield

conpri si 8@gbs®ant £xily @alehgngnéelerdtiae\w® Bavingléecenid Pgrfideceliactrical
receivin | ¢ C I i .nayi n rigal C ting
surface gﬁﬁ%&lﬂ%{%@?&aézgt g}a&{%}eﬁ éhggggpé%%’ fsi%%éinér?fa agggglﬁai n
menber s BePlker depingisdidabilal Lgngehyisanadend) satd sulepve aade ex§gpdibtain
menber s fbehngh ferekitdhezeot! avhy i £xdn \saddnduebiagf G tcdrheritdohr teakat@nt act
WO 03/ oo&§ggtpcg41u 3928 19 with one another and said electrically
conducti ng Surt ace,” one of said drain nenbers having a | engthwi se portion
extendi bl e away from said sleeve and connectable to an electrical ground

for groundi ngz24 saiy s3liee@deac@brd thg ielodadac ol divhgré in Gaildnod®, dvlenei n

sai d Sleﬁ¥8bé§ is oriented substantially parallel with the long axis of
said sleeve and the other drain member comprises a plurality of
interconnected segments, each one of which is oriented at a
respective angle to said one drain member, said respective angles
having opposite slopes for each adjacent segment, said other drain
member contacting said one drain member at a plurality of cross
over points in spaced relation lengthwise along said sleeve, said
one filamentary drain member being slidable lengthwise along said
sleeve and extendible from an end thereof away from said sleeve for

connection to said electrical ground.

25. A shield for an elongate electrical conductor, said
shield providing protection to said conductor against radio
frequency and electromagnetic interference as well as preventing
electromagnetic radiation from radiating from said conductor, said
shield comprising:

a flexible elongated sleeve having a central space for
receiving said conductor, said sleeve having an electrically
conducting surface surrounding said central space; and

a pair of filamentary drain members oriented
substantially lengthwise along said sleeve, said drain members
being flexible, electrically conducting and in electrical contact



conprised of a plurality of filanentary nmenbers interlaced together, at

| east sone of said filanmentary nenbers being electrically conducting and
di st ri butwo cemersecai d sl eeve form ng said conducting surfraraisozaioes dr ai n
menbers being interlaced with said filanmentary nenbers, one of said drain
menbers being slidable |engthw se along said sleeve and extendi ble from an
end thereof thereby formng said | engthas se portion connectable to an

el ectrical ground for grounding said sleeve. 27. A shield according to
Claim 25,WJ\K/%eP§Pna§‘aF}élelf |1ang Isrdd elefbhieal W cOPduesApei SesfacpaioneoPrt
coa;d al | )éaﬁﬁﬂluﬂi:'adnfilnélﬁlbelﬁs‘ldmaviﬁqoadléh@&m e [HeftS ohawk BEnd 11 5 fafamyngrom
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captured ﬁ?étdv\ééﬁevgal d |nt erfaC| ng surfaces, one of said drain nenbers
being slidable |engthw se along said sleeve between said interfacing
surfaces and xt epd .end, of e r f aid
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surface co i S€s™a oned on one of sald
surf aces Sa&@ canduFbing schadieng S?é B 2enhgrsr BpAng ai AteOAARS Wigh
surface c@Erifseamént®f@Indn¥drs, one of said drain members being slidable

lengthwise along said sleeve and extendible from an end thereof

f aci ng

thereby forming said lengthwise portion connectable to an
electrical ground for grounding said sleeve.

27. A shield according to Claim 25, wherein said flexible
elongated sleeve comprises a pair of coaxially mounted first and
second sleeve members having interfacing surfaces substantially in
contact with each other wherein one of said interfacing surfaces is
said conducting surface and said drain members are captured between
said interfacing surfaces, one of said drain members being slidable
lengthwise along said sleeve between said interfacing surfaces and
extendible from an end of said sleeve thereby forming said
lengthwise portion connectable to an electrical ground for

grounding said sleeve.

28. A shield according to Claim 27, wherein said coaxially
mounted sleeve members are comprised of substantially continuous

plastic membranes.

29. A shield according to Claim 28, wherein said conducting
surface comprises a metallic coating positioned on one of said

interfacing surfaces.

30. A shield according to Claim 29, wherein said conducting
surface comprises a metal foil.



