
;e3ey\v$d 6T\O_ 19 ~JU~1 20~~  SHIELDED CABLE AND METHOD OF MAKING SAME
*c~2* Field of the invention The invention -relates to a shielded cable and
more particularly, to a non-braided drop cable for the transmission of RF
signals. 5 Background of the InventionIn the transmission of RF signals
such ascable television signals, a drop cable is generallyused as the final
link in bringing the signals from a10trunk and distribution cable directly
into asubscriber's home. Conventional drop cables include aninsulated
center conductor that carries the signal anda conductive shield surrounding
the center conductor toprevent signal leakage and interference from
outside15signals. In addition, the drop cable generallyincludes a
protective outer jacket to prevent moisturefrom entering the cable. One
common construction fordrop cable includes an insulated center conductor,
alaminated tape formed of metal and polymer layers20surrounding the center
conductor, a layer of braidedmetallic wires, and an outer protective
jacket.One problem with conventional braided drop'cable is that it is
difficult to attach to standardconnectors. In particular, the braided
shield is25difficult to cut and attach to a standard connector andnormally
must be folded back over the cable jacketduring connectorization of the
cable. As a result, themetal braid increases installation time and
costs.Furthermore, forming the metal braid is generally a30time intensive
process and limits the rate at which thecable can be produced. Therefore,
there have beenattempts in the industry to eliminate the braid
fromconventional drop cable.   19 JUN 2002 -2 For example, U.S Patent Nos.
5,321,202; 5,414,213; and 5,521,331 to Hillburn teach replacing the outer
braided shield of the conventional construction with a metallic foil shield
or laminated 5 metallic tape shield and adding a plastic layer between this
shield and the inner shielding tape. Although this construction eliminates
metal braids, it creates other connectorization problems. Specifically,
when connectors are attached to these cables, a special 10 coring or
trimming tool is required to prepare the cable for the connector to be
attached to the cable. This requires additional time during the '`'
connectorization of these cables. Furthermore, the 't connector pull-off
force of the braidless cable) i.e., 15 the force needed to pull the
connector off of the cable, is undesirably reduced as compared to braided
cables. German applications DE 3931741A and DE 3141636A describe
alternative cable constructions. In 20 particular, DE 3931741A describes a
cable that includes an inner conductive core, insulation surrounding the
inner conductive core, and an outer conductor surrounding the insulation.
The outer conductor comprises two unilaterally metallized films with 25
conductive wires arranged therebetween. DE 3141636A describes a cable that
includes a copper conductor, a plastic covering surrounding the copper
conductor, a copper mesh surrounding the plastic as an inner shield,
side-by-side arranged wires that surround the inner 30 shield, a metal foil
that surrounds the wires, and a second copper mesh surrounding the metal
foil as an outer shield. Summary of the Invention 35 The present invention
provides a non-braided drop cable that can be easily attached to a
connector   19 JUN 2002 -3 and that can properly anchor a connector to
prevent connector pull-off once the cable is connectorized. Furthermore,
the present invention provides a drop cable with sufficient shielding to
prevent signal 5 leakage and interference from extraneous signals. These
features are provided by a non-braided shielded cable that includes a cable
core comprising a center conductor and a dielectric layer surrounding the
center conductor, a first electrically conductive 10 shield surrounding the
cable core and bonded thereto, a second electrically conductive shield
surrounding the first shield, and a cable jacket surrounding the second
shield and bonded thereto. According to the invention, an interstitial
layer is located between the first and 



15 second shields and is composed of elongate strands disposed between said
first and second shields so as to be freely displaceable axially while also
serving to space the first and second shields apart from one another. 20 In
a preferred embodiment of the invention, the first and second shields used
in the cable are bonded metal-polymer-metal laminate tapes extending
longitudinally of the cable and having overlapping longitudinal edges to
produce 100% shielding coverage .,,~ 25 of the center conductor.
Preferably, the first ' shielding tape is an aluminum-polyolefin-aluminum
laminate tape and the second shielding tape is an
aluminum-polyester-aluminum laminate tape. The strands of the interstitial
layer are typically helically wound 30 around the first shielding tape and
are formed of metal wires and/or textile yarns. Preferably, these strands
are metal wires covering less than 30 percent of the surface of the
underlying first shielding tape. The metal wires can be provided as more
than one layer 35 having different orientations such as two layers have
opposite helical orientations (e. g., counterclockwise   1 ~ JUN 2002 -4
and clockwise). The yarns for the interstitial layertypically cover less
than 50 percent of the surface ofthe first shielding tape and are selected
from thegroup consisting of polyester, cotton and aramid yarns5and blends
thereof. The interstitial layer can includeboth yarns and metal wires
disposed alongside theyarns, and can also include a water blocking
material.The present invention also provides a methodof making a shielded
cable. In the manufacture ofl0these cables, a cable core comprising a
centerconductor and a dielectric layer surrounding the centerconductor is
advanced and a first electricallyf~"'~conductive shielding tape is
longitudinally wrapped or"cigarette-wrapped" around the cable core.
The15interstitial layer is applied to the first shieldingcable typically by
helically wrapping the strandsaround the first shielding tape. A second
shieldingtape is then longitudinally wrapped over theinterstitial layer and
a cable jacket extruded over the20second shielding tape to produce the
cable.Preferably, the method further comprises bonding thefirst shielding
tape to the cable core and bonding thesecond shielding tape to the jacket.
The shieldingtapes are preferably bonded metal-polymer-metal25laminate
tapes having longitudinal edges that arepositioned in an overlapping
relationship. Theselaminate tapes also preferably include an adhesive onone
surface thereof, with the first shielding tapeincluding an adhesive on the
inwardly facing surface30adjacent the cable core and the second shielding
tapeincluding an adhesive on the outwardly facing surfaceover which the
outer jacket is extruded to provide thedesired bonds in the shielded
cable.The shielded cables of the invention are easy35to attach to standard
connectors. Specifically,because the shielded cable is not braided, the
problems   -5 i 9 JUN 2002 associated with braids are not experienced
during connectorization of the shielded cable of the invention. In
addition, the interstitial layer in the cable of the invention is composed
of strands that are 5 axially displaceable and thus do not require trimming
prior to connectorization. Furthermore, these axially displaceable strands
assist in anchoring the connector to the cable, thus increasing the
pull-off resistance of the cable. 10 Brief Description of the Drawings
Other features and advantages of the present invention will become apparent
from the following detailed description of the invention taken in 15
conjunction with the drawings, in which: Figure 1 is a perspective view of
a shielded cable according to the invention having portions thereof
partially removed for purposes of illustration; Figure 2 is a partial
cross-sectional view of 20 the shielded cable of Figure 1 taken along line
2-2; Figure 3 is a schematic illustration of a method of making a shielded
cable according to the invention; Figure 4 is a perspective view of a
shielded 25 cable according to the invention attached to a standard
one-piece connector and with portions broken away for purposes of
illustration; and Figure 5 is a longitudinal cross-sectional view of the
connectorized cable of Figure 4 taken along 30 line 5-5. Detailed
Description of the Preferred Embodiments Referring now to Figures 1 and 2,
there is 



shown a shielded cable 10 in accordance with the 35 present invention. The
shielded cable 10 is generally   ~ 9 JUN 2p02 -6 known as a drop cable and
is used in the transmission of RF signals such as cable television signals.
Typically, the over-the-jacket diameter of the cable 10 is between about
0.24 inches (0.61 cm) and 0.41 inches 5 (1.04 cm). The cable 10 includes a
cable core 12 comprising an elongate center conductor 14 and a dielectric
layer 16 surrounding the center conductor. A first shield preferably formed
of a first shielding 10 tape 18 surrounds the cable core 12 and is bonded
thereto. A second shield preferably formed of a second shielding tape 20
surrounds the first shielding tape. ,~ The first and second shielding tapes
18 and 20 prevent leakage of the signals being transmitted by the center 15
conductor 14 and interference from outside signals. An interstitial layer
22 is located between the shielding tapes 18 and 20 and spaces the
shielding tapes apart from one another. A cable jacket 24 surrounds the
second shielding tape 20 to protect the cable from 20 moisture and other
environmental effects and is bonded to the second shielding tape. As
mentioned above, the center conductor 14 in the shielded cable 10 of the
invention is generally used in the transmission of RF signals such as cable
25 television signals. The center conductor 14 is preferably formed of
copper clad steel wire but other conductive wire (e.g. copper) can also be
used. The dielectric layer 16 can be formed of either a foamed or a solid
dielectric material. Preferably, the 30 dielectric layer 16 is a material
that reduces attenuation and maximizes signal propagation such as a foamed
polyethylene. In addition, solid polyethylene may be used. The cable 10
further includes a first or 35 inner shielding tape 18 surrounding the
cable core 12   ~ 9 JUN 2002  and bonded to the cable core by an adhesive
layer 25.The longitudinal edges of the first shielding tape 18are typically
overlapped so that 100o shieldingcoverage is provided by the first
shielding tape. The5first shielding tape 18 includes at least oneconductive
layer such as a thin metallic foil layer.Preferably, the first shielding
tape 18 is a bondedlaminate tape including a polymer layer 26 with
metallayers 28 and 30 bonded to opposite sides of the10polymer layer. The
polymer layer 26 is typically apolyolefin (e. g. polypropylene) or a
polyester film.The metal layers 28 and 30 are typically thin aluminumfoil
layers. To prevent cracking of the aluminum inbending, the aluminum foil
layers can be formed of an15aluminum alloy having generally the same
tensile andelongation properties as the polymer layer. Tapeshaving this
construction are available under the HYDR.A~trademark from Neptco. In
addition, the firstshielding tape 18 preferably also includes an
adhesive20on one surface thereof to provide the adhesive layer 25between
the first shielding tape and the cable core 12.The adhesive is typically
formed of an ethylene-acrylicacid (EAA), ethylene-vinyl acetate (EVA), or
ethylenemethylacrylate (EMA) copolymer or other suitable25adhesive.
Preferably, the first shielding tape 18 isformed of a bonded
aluminum-polypropylene-aluminumlaminate tape with an EAA copolymer
adhesive.A second or outer shielding tape 20 surroundsthe first shielding
tape 18 and also provides shielding30of the center conductor 14. The
longitudinal edges ofthe second shielding tape 20 are typically
overlappedand the second shielding tape is preferably bonded tothe cable
jacket 24. The second shielding tape 20includes at least one conductive
layer such as a thin35metallic foil layer and is preferably a bonded
laminate   1 s ~uN zooz _g_ tape including a polymer layer 34 with metal
layers 36and 38 bonded to opposite sides of the polymer layer asdescribed
above. However, to provide added strengthand connector retention to the
shielded cable 10, the5second shielding tape 20 is preferably a
bondedaluminum-polyester-aluminum laminated tape. Inaddition, to prevent
cracking of the aluminum inbending, the second shielding tape 20 can
includealuminum alloy foil layers having generally the same10tensile and
elongation properties as the polyester suchas described above with respect
to the first shieldingtape 18. The second shielding tape 20 typically
alsoincludes an adhesive on one surface thereof that formsan adhesive layer
40 to provide a bond between the15second shielding tape and the cable
jacket 24.Preferably, the adhesive is an EAA copolymer forpolyethylene
jackets and an EVA copolymer for polyvinylchloride jackets.In between the
first shielding tape 18 and20the second shielding tape 20 is provided
aninterstitial layer 22 that spaces the shielding tapesapart from one
another. The interstitial layer 22 iscomposed of elongate strands 42
disposed between thefirst shielding tape 18 and the second shielding
tape2520. The elongate strands 42 are positioned andarranged between the
tapes 18 and 20 in such a way thatthey are freely displaceable axially. As
described inmore detail below, this allows the strands 42 to bedisplaced
when the cable 10 is attached to a standard30connector. In the illustrated
embodiment, this isachieved by the strands being loosely arranged
betweenthe tapes 18 and 20 without any bonding to one anotheror to the
tapes. Alternatively, a binding agent oradhesive could be utilized to
stabilize the strands35during manufacture, so long as the bond is
relatively  



1 g JUN 2D02 -9 weak and permits axial displacement of the strands during
connectorization. The strands 42 forming the interstitial layer 22 are
preferably helically arranged about the first5shielding tape 20.
Preferably, the strands 42 aremetal wires or textile yarns. Metal wires
areespecially preferred because they impart more strength,provide a
conductive bridge between the shieldinglayers, and increase the strength of
the attachment10between the cable and connector. Exemplary wiresinclude
copper or aluminum wires having a generallycircular cross-section and a
diameter of up to about''~0.01 inch (0.025 cm). The metal wires can be
appliedin one layer having a predetermined helical orientation15or in more
than one layer (e. g. two layers) with eachlayer having alternating
opposite helical orientations.For example, a first layer of wires can be
applied in aclockwise orientation and a second layer of wiresapplied in a
counterclockwise orientation. In any20event, the metal wires are applied
such that they arefreely displaceable axially and thus are not interlacedin
the manner used to make braided wires. To that end,the metal wires
preferably cover less than 30 percentof the surface of the underlying
shielding tape 18, and,~ 25more preferably between about 10 and 20 percent
of thesurface of the underlying shielding tape.As mentioned above, the
strands 42 can alsobe composed of textile yarns. Exemplary yarns
includepolyester, aramid and cotton yarns, and blends thereof.30Preferably,
the yarns are continuous multifilamentpolyester yarns. The yarns can also
be semiconductiveor contain conductive filaments or fibers to provide
aconductive bridge between the shielding tapes 18 and20. The yarns can
suitably provide less than 5035percent coverage of the underlying shielding
tape 18and, for example, may cover between 20 and 40 percent   1 ~ JUN zoo
-10 of the surface of the first shielding tape. The yarnsare preferably
helically arranged about the firstshielding tape 18 and can be used alone
to form theinterstitial layer 22 or can be combined with metal5wires. For
example, the yarns and metal wires can bedisposed alongside one another to
form the interstitiallayer 22 or in separate layers as described above.The
interstitial layer 22 can also include awater blocking material to trap any
moisture that may10enter the cable 10 and prevent corrosion of the
metallayers in the cable. The water blocking material can,for example,
include a water swellable powder such as apolyacrylate salt (e. g. sodium
polyacrylate). Thiswater blocking powder can be provided in the yarns
used15as strands 42 in the interstitial layer 22, applied tothe strands in
the interstitial layer, or provided onthe surface of the first or second
shielding tape 18 or20 adjacent the interstitial layer.As shown in Figures
1 and 2, the cable 1020generally also includes a protective jacket
24surrounding the second shielding tape 20. The jacket24 is preferably
formed of a non-conductive materialsuch as polyethylene or polyvinyl
chloride.Alternatively, a low smoke insulation such as a25fluorinated
polymer can be used if the cable 10 is tobe installed in air plenums
requiring compliance withthe requirements of UL910.Figure 3 illustrates a
preferred method ofmaking the shielded cable 10 of the invention. As30shown
in Figure 3, the cable core 12 comprising acenter conductor 14 and
surrounding dielectric layer 16is advanced from a reel 50. As the cable
core 12 isadvanced, a first shielding tape 18 is supplied from areel 52 and
longitudinally wrapped or "cigarette-35wrapped" around the cable core. As
mentioned above,   19 JUN 200 -11 the first shielding tape 18 is preferably
a bondedmetal-polymer-metal laminate tape having an adhesive onone surface
thereof. The first shielding tape 18 isapplied with the adhesive surface
positioned adjacent5the underlying cable core 12. If an adhesive layer
isnot already included on the first shielding tape 18, anadhesive layer can
be applied by suitable means such asextrusion prior to longitudinally
wrapping the firstshielding tape around the core 12. One or more
guiding10rolls 54 direct the first shielding tape 18 around thecable core
with longitudinal edges of the firstshielding tape overlapping to provide
100% shieldingcoverage of the cable core 12.The wrapped cable core is next
advanced to a15creel 56 that helically winds or "serves" the strands42
around the first shielding tape 18 to form theinterstitial layer 22. The
creel 56 preferablyincludes only as many spools 58 as are necessary
toprovide the desired coverage of the first shielding20tape 18 described
above. The creel 56 rotates ineither a clockwise or counterclockwise
direction toprovide helical winding of the strands 42. Additionalcreels
(not shown) can also be included to produce morethan one layer of strands
42 in the interstitial layer2522. In addition, if a water blocking material
is notprovided in the strands 42 or on the surface of thefirst or second
shielding tapes 18 or 20, a waterswellable powder can be applied to the
interstitiallayer 22 by suitable means (not shown) to prevent
the30migration of moisture in the cable 10.Once the interstitial layer 22
has beenapplied, a second shielding tape 20 is provided from areel 60 and
longitudinally wrapped around theinterstitial layer. As mentioned above,
the second35shielding tape 20 is preferably a bonded metal-polymer-   19
JUN 2002 -12 metal laminate tape having an adhesive layer on one surface
thereof. The second shielding tape 20 is applied with the adhesive layer
facing outwardly away from the interstitial layer 22, i.e, adjacent the
cable 5 jacket 24. One or more guiding rolls 62 direct the second shielding
tape 20 around the interstitial layer 22 with longitudinal edges of the
second shielding tape overlapping to provide 100% shielding coverage. The
cable is then advanced to an extruder 10 apparatus 64 and a polymer melt is
extruded at an elevated temperature around the second shielding tape 20 to
form the cable jacket 24. If the second shielding tape 20 does not already
include an adhesive, an adhesive layer 40 can be applied to the second 15
shielding tape by suitable means such as coating or extrusion, or it can be
coextruded with the cable jacket 24. The heat from the extruded melt
generally activates the adhesive layers 25 and 40 to provide a bond between
the cable core 12 and first shielding tape 20 18, and between the second
shielding tape 20 and the jacket 24. Once the protective jacket 24 has been
applied, the cable is quenched in a cooling trough 66 to harden the jacket
and the cable is taken up on a reel 68. 25 Figures 4 and 5 illustrate the
shielded cable ZO of the invention attached to a standard connector 70. The
connector 70 shown in Figures 4 and 5 is a threaded one-piece connector of
the type conventionally used in the cable television industry. However,
other 30 types of connectors such as two-piece compression connectors could
also be used in accordance with the invention. The standard one-piece
connector 70 typically includes an inner sleeve or bushing 72 and an outer 



35 sleeve 74. As shown in Figure 5, to attach the   i s ~uN Zooz -13
shielded cable 10 of the invention to the connector 70, the shielded cable
is typically prepared by cutting away a portion of the dielectric 16 and
first shielding tape 18 to expose a short length (e. g. 1/4 of an
inch5(0.64 cm)) of the center conductor 14 protruding fromthe dielectric.
The second shielding tape 20 andjacket 24 are stripped away an additional
short length(e. g. 1/4 of an inch (0.64 cm)) exposing the dielectric16 and
first shielding tape 18. The connector 70 is10then attached to the cable 10
by inserting the bushing72 between the shielding tapes 18 and 20 and
insertingthe outer sleeve 74 around the jacket 24. The outersleeve 74 is
then crimped down onto the cable 10 usinga suitable crimping tool to
complete connectorization15of the cable. Because the strands 42 forming
theinterstitial layer 22 are freely moveable between thetwo shielding tapes
18 and 20, the strands are pushedback axially as the connector bushing 72
is inserted.Insertion of the connector does not require
special20preparation or use of a coring tool. As best shown inFigure 5, a
portion of the axially displaced strands 42become lodged or tucked between
the connector bushing72 and the second shielding tape 20. These strands
42serve to help anchor the connector bushing 72 in the25cable 10 and thus
increase the pull-off resistance ofthe cable, i.e., the force necessary to
pull theconnector 70 off of the cable.The benefits of the invention can
bedemonstrated by determining the pull-off force between30cables and
standard connectors using the test methoddescribed in Society of Cable
TelecommunicationsEngineers (SCTE) Document IPS-TP-401, issued January17,
1994 and entitled "Test Method for Axial PullConnector/Cable." Using this
method, RG6 cables having35an over the jacket diameter of 0.272 inch (0.691
cm)   -14 'I 9 JUN 2Q02 were compared. Cable A was constructed using metal
wires according to the invention and Cable B was constructed using a foamed
polyvinyl chloride layer between shielding tapes. The results are provided
in 5 Table 1 and demonstrate the increased pull-off resistance of the
cables according to the invention. TABLE 1 Connector/CableConnectorPull-Off
ForceOne Piece CrimpConnector:CableA641b(280N)CableB301b(130N)Two Piece
CompressionConnector:CableA611b(270N)CableB371b(160N) l0 In addition to
providing ease of connectorization and enhanced connector pull-off
resistance, the shielded cable 10 of the invention can be produced at a
better rate than conventional braided 15 cables and at lower cost.
Furthermore, the shielded cable sufficiently shields the RF signals carried
by the center conductor. Accordingly, the shielded cable 10 of the
invention overcomes many of the problems associated with prior art cables.
-15 19 JUN 2002 THAT WHICH IS CLAIMED. 1. A shielded cable (10) comprising:
a cable core (12) comprising a center conductor (14) and a dielectric layer
(16) surroundir_g the center conductor (14); a first electrically
conductive shield (18) surrounding said cable core (12) and bonded thereto,
said shield (18) comprising a bonded metal-polymer-metal laminate tape
extending longitudinally of the cable (10) and having overlapping
longitudinal edges; 10 a second electrically conductive shield (20)
surrounding said first shield (18) comprising a bonded metal-polymer-metal
laminate tape extending longitudinally of the cable (10) and having
overlapping longitudinal edges; 15 a cable jacket (24) surrounding said
second shield (20) and bonded thereto; and an interstitial layer (22)
located between said first and second shields (18, 20)) said interstitial
layer (22) being composed of elongate 



?0 strands (42) disposed between said first and second shields (18, 20) so
as to be freely displaceable axially while also serving to space said first
and second shields (18, 20) apart from one another. 2. The shielded cable
according to Clairn 1, wherein said first shield (18) comprises an
aluminumpolyolefin-aluminum laminate tape and said second shield (20)
comprises an aluminum-polyester-aluminum 5 laminate tape. 3. The shielded
cable (10) according to any of Claims 1-2, wherein said interstitial layer
(22) is formed from a first plurality of metal wires helically arranged
about the first shield.   -16 19 JUN 2002 4. The shielded cable (10)
according to Claim 3, wherein said interstitial layer (22) further
comprises a second plurality of metal wires helically arranged about the
first plurality of metal wires and 5 having a helical orientation opposite
the orientation of the first plurality of metal wires. 5. The shielded
cable (10) according to Claim 3, wherein the first plurality of metal wires
covers less than 30 percent of the surface of the underlying first shield
(18). 6. The shielded cable (10) according to any of Claims 1-2, wherein
said interstitial layer (22) is formed from yarns helically arranged about
the first shield (18). 7. The shielded cable (10) according to Claim 6,
wherein yarns are arranged in a single layer and cover less than 50 percent
of the surface of the underlying first shield (18). 8. The shielded cable
(10) according to Claim 6, wherein said yarns are selected from the group
consisting of polyester, cotton and aramid yarns and blends thereof. 9. The
shielded cable (10) according to Claim 6, wherein said interstitial layer
(22) additionally includes metal wires disposed alongside said yarns. 10.
The shielded cable (10) according to any of Claims 1-9, wherein said
interstitial layer (22) further comprises a water blocking material.   '~ 9
,~l N 2002 -17 11. A method of malting a shielded cable (10) comprising the
steps of: advancing a cable core (12) comprising a center conductor (14)
and a dielectric layer (16) 5 surrounding the center conductor (14);
longitudinally wrapping a first bonded metalpolymer-metal laminate
shielding tape (18) around the cable core (12) and overlapping longitudinal
edges of the shielding tape (18); 10 bonding the first shielding tape (18)
to the cable core (12); applying an interstitial layer (22) composed of
axially displaceable elongate strands (42) around the first shielding tape
(18); 15 longitudinally wrapping a second bonded metal-polymer-metal
laminate shielding tape (20) around the interstitial layer (22) and
overlapping longitudinal edges of the shielding tape (20); 



extruding a cable jacket (24) around the 20 second shielding tape (20); and
bonding the cable jacket (24) to the second shielding tape (20). 12. The
method according to Claim 12, wherein said step of applying an interstitial
layer (22) comprises helically wrapping elongate strands (42) around the
first shielding tape (18). 13. The method according to Claim 12, wherein
said helically wrapping step comprises helically wrapping a first plurality
of metal wires around the first shielding tape (18).   19 JUN 2002 -18 14.
The method according to Claim 13, wherein said helically wrapping step
further comprises helically wrapping a second plurality of metal wires
about the first plurality of metal wires in a helical 5 orientation
opposite the orientation of the first plurality of metal wires. 15. The
method according to Claim 13, wherein said helically wrapping step
comprises helically wrapping the first plurality of metal wires over less
than 30 percent of the surface of the 5 underlying first shielding tape
(18). 16. The method according to Claim 12, wherein said helically wrapping
step comprises helically wrapping a first plurality of yarns around the
first shielding tape (18). 17. The method according to Claim 16, wherein
said helically wrapping step comprises helically wrapping the first
plurality of yarns over less than 50 percent of the surface of the
underlying first shielding tape (18). 18. The method according to Claim 16,
wherein said helically wrapping step comprises helically wrapping a first
plurality of yarns selected from the group consisting of polyester, cotton
and 5 aramid yarns and blends thereof. 19. The method according to Claim
16, wherein said helically wrapping step further comprises helically
wrapping metal wires about the underlying 5 first shielding tape (18) and
disposed along the first plurality of yarns. .A5r.A[.AY%.A.A5
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