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MULTILAYER PROTECTIVE TEXTILE SLEEVE AND METHOD OF
CONSTRUCTION

CROSS-REFERENCE TO RELATED APPLICATION
[0001] This application claims the benefit of U.S. Provisional Application Serial
No. 61/019,458, filed January 7, 2008, which is incorporated herein by reference in its

entirety.

BACKGROUND OF THE INVENTION
1. Technical Field
[0002] This mvention relates generally to protective textile sleeves, and more
particularly to multilayer textile sleeves and their method of construction.
2. Related Art
[0003] It is known to first fabricate individual layers of textile material and then
attach the individual layers to one another in a secondary operation to construct a single
piece multilayer material. For example, if the desired multilayer material being
constructed requires an inner layer to provide one type of property, such as low friction,
and an outer layer to provide another type of property, such as insulation and/or abrasion
resistance, one piece of textile material can be constructed in a first operation; a second
piece of material can be constructed in a second operation, and then, the first and second
pieces of material can be joined in a third operation to provide the single piece multilayer
material. Although the end product is made having the desired properties, it comes at an
expense, particularly given the manufacturing inefficiencies compiled over numerous

operations.

SUMMARY OF THE INVENTION
[0004] A multilayer textile material is provided having a first layer constructed at
least in part from one type of yarn and a second layer overlapped at least in part by the
first layer, wherein the second layer is constructed at least in part from a second type of
yarn that is different from the yarn used to construct the first layer. The first and second
layers are integrally connected to one another in the process used to construct the first

and second layers.
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[0005] According to one aspect of the invention, weft yarns in the first layer
hook warp yarns in the second layer, and weft yarns in the second layer hook warp yarns
in the first layer to interlock the first and second layers to one another.

[0006] According to another aspect of the invention, the first and/or second
layers have at least some warp yarns with different physical properties.

[0007] According to another aspect of the invention, the multilayer material has a
third layer overlapped at least in part by the first and second layers, wherein the third
layer is constructed in a single process with the first and second layers.

[0008] According to another aspect of the invention, the third layer has at least
some warp yarns with different physical properties from the first and/or second layers.
[0009] According to another aspect of the invention, the multilayer material is
formed into a protective tubular sleeve.

[00010] According to another aspect of the invention, at least one of the first,
second or third layers provides the tubular sleeve with a circumferentially continuous
conductive layer.

[00011] According to another aspect of the invention, the first and second or
second and third layers are formed as a continuous tubular wall with the remaining layer
extending outwardly from the tubular wall to a free end.

[00012] According to another aspect of the invention, the multilayer material has a
fourth layer overlapped at least in part by the first, second and third layers, wherein the
fourth layer is constructed in a single process with the first, second and third layers.
[00013] According to another aspect of the invention, the first and second layers
are formed as a first continuous tubular wall and the third and fourth layers are formed as
a second continuous tubular wall, wherein the first and second tubular walls are
constructed in a single process.

[00014] According to another aspect of the invention, the first and second tubular
walls provide a tubular sleeve having a dual layered wall.

[00015] According to another aspect of the invention, the first and second tubular
walls provide a tubular sleeve having a four layered wall.

[00016] According to another aspect of the invention, a method of constructing a
multilayer textile sleeve is provided. The method comprises weaving an outer layer
having a first warp yarn extending along a length direction of the sleeve and a weft yarn

extending substantially transversely to the length direction; weaving an inner layer
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having a second warp yarn extending along the length direction of the sleeve and a weft
yarn extending substantially transversely to the length direction, and providing the
second warp yam as a different type of yarn than the first warp yarn, and connecting the
outer layer and the inner layer to one another by interlinking the weft yarn of the outer
layer with at least some of the second warp yarns of the inner layer and by interlinking
the weft yarn of the inner layer with at least some of the first warp yarns of the outer

layer.

BRIEF DESCRIPTION OF THE DRAWINGS
[00017] These and other aspects, features and advantages of a multilayer sleeve
constructed in accordance with the invention will become more readily appreciated when
considered in connection with the following detailed description of presently preferred
embodiments and best mode, appended claims and accompanying drawings, in which:
[00018] Figure 1A is a diagrammatic end view of a multilayer material
constructed in accordance with one embodiment of the invention;
[00019] Figure 1B is a diagrammatic end view of the material of Figure 1A
formed into a protective sleeve;
[00020] Figure 2A is a diagrammatic end view of a multilayer material
constructed in accordance with another embodiment of the invention;
[00021] Figure 2B is a diagrammatic end view of the material of Figure 2A
formed into a protective sleeve;
[00022] Figure 3A is a diagrammatic end view of a multilayer material
constructed in accordance with yet another embodiment of the invention;
[00023] Figure 3B is a diagrammatic end view of the material of Figure 3A
formed into a protective sleeve;
[00024] Figure 4A is a diagrammatic end view of a multilayer material
constructed in accordance with yet another embodiment of the invention;
[00025] Figure 4B is a diagrammatic end view of the material of Figure 4A
formed into a protective sleeve;
[00026] Figure SA is a diagrammatic end view of a multilayer material
constructed in accordance with yet another embodiment of the invention;
[00027] Figure 5B is a diagrammatic end view of the material of Figure 5A

formed into a protective sleeve;
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[00028] Figure 6A is a diagrammatic end view of a multilayer material
constructed in accordance with yet another embodiment of the invention;

[00029] Figure 6B is a diagrammatic end view of the material of Figure 6A
formed into a protective sleeve;

[00030] Figure 7A 1s a diagrammatic end view of a multilayer material
constructed in accordance with yet another embodiment of the invention;

[00031] Figure 7B is a diagrammatic end view of the material of Figure 7A
formed into a protective sleeve;

[00032] Figure 8A 1s a diagrammatic end view of a multilayer material
constructed in accordance with yet another embodiment of the invention;

[00033] Figure 8B is a diagrammatic end view of the material of Figure 8A
formed into a protective sleeve;

[00034] Figure 9A is a diagrammatic end view of a multilayer material
constructed in accordance with yet another embodiment of the invention;

[00035] Figure 9B is a diagrammatic end view of the material of Figure 9A
formed into a protective sleeve;

[00036] Figure 10A is a diagrammatic end view of a multilayer material
constructed in accordance with yet another embodiment of the invention; and

[00037] Figure 10B is a diagrammatic end view of the material of Figure 10A

formed into a protective sleeve.

DETAILED DESCRIPTION OF PRESENTLY PREFERRED EMBODIMENTS
[00038] Referring in more detail to the drawings, Figures 1A-10A illustrate
diagrammatically various textile materials 10 constructed in accordance with different
embodiments of the invention, wherein Figures 1B-10B illustrate the respective materials
10 formed into protective sleeves 12. Each of the textile materials 10 is constructed
having overlapping layers of yarn, wherein at least a portion of one of the layers is
constructed with a different yarn type than the overlapped layer. Throughout the
description, and as illustrated in the drawings, the different yarns types are designated by
"X" and "O". The yarns are selected for each of the material layers to provide the
material 10 and sleeves 12 formed therewith with the desired properties, depending on
their intended application of use. The different yarns are interlinked, such as by being

woven with one another in a continuous, single weaving process, such that secondary
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operations are not needed to join the overlapping layers to one another. One weaving
process contemplated herein for constructing the materials 10 is a dual pick insertion
process, although other weaving processes are contemplated herein that provide a similar
material in a single process.

[00039] In Figure 1A, the material 10 is constructed having two generally equal
length layers overlapping one another, with one layer being an inner layer 14 and the
other being an outer layer 16. The layers 14, 16 are attached directly to one another
generally along respective connection edges 17, 19 along a line 15 extending along a
length of the material 10. The mechanism attaching the layers 14, 16 to one another is
provided in the continuous weaving process in which the layers are woven, thereby
negating the need for any secondary operations to attach the layers 14, 16 to one another.
Each of the layers 14, 16 has warp-wise extending yarns 18, which extend along the
length of the sleeve 12 (in and out of the page as shown in Figures 1-10), and weft-wise
or fill yarns 20, which extend along the width of the sleeve 12 and thus, substantially
transverse to the length of the sleeve 12.

[00040] Each of the layers 14, 16 is represented here as being constructed with
different types of warp yarns 18, either monofilament or multifilament, with one layer
forming the inner layer 14 and the other layer forming the outer layer 16. The warp
yarns 18 (designated by "X", representing one type of yarn) in the inner layer 14 are
provided as a non-abrasive, slick and insulative yarns so as to provide insulation to wires
or other elongate members with a cavity of the sleeve 12, while also allowing the
clongate members to be easily installed within the cavity without causing damage to the
elongate members. In confrast, the warp yamns 18 (designated by "O", representing
another type of yarn different from the "X" type of yarn) in the outer layer 16 are
provided having any suitable color, for appearance purposes, and having high abrasion
resistance and insulative properties to protect the elongate members within the cavity of
the sleeve 12.

[00041] The weft yarns 20 can be provided having any desired properties in each
of the layers 14, 16, as desired. To facilitate heat forming the material 10 into a self-
curling, tubular sleeve, the weft yarns 20 can be provided of any heat settable
monofilament, such as PET, for example. At least some of the weft filaments 20 of the
inner layer 14 are interlocked or interlinked with at least some of the warp yarns 18 of

the outer layer 16, and at least some of the weft yarns 20 of the outer layer 16 are
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interlocked or interlinked with at least some of the warp yarns 18 of the inner layer 14 to
interlock the connection edges 17, 19 with one another and to provide the material 10 as
a unitary, single piece member in a single manufacturing process.

[00042] The material 10, preferably having heat formable weft yarmns 20, can be
heat formed or set in a heat-setting process into the desired, substantially closed tubular
sleeve shape, wherein the inner layer 14 preferably overlaps the outer layer 16 in a so
called "cigarette wrap" form to circumferentially enclose the elongate members within
the cavity of the sleeve 12. Although the sleeve 12 is ultimately substantially closed, it
should be recognized that the sleeve 12 is an open-type sleeve, which means the sleeve
12 is not constructed having a circumferentially closed wall, but rather, has overlapping
free edges 29 extending along the length of the sleeve 12 that can be biased away from
one another into an open configuration allowing access to the cavity of the sleeve. Of
course, rather than heat-setting the material into the tubular sleeve configuration,
fasteners could be provided along a longitudinal seam of the sleeve, such as a hook and
loop fastener, for example, thereby allowing the material to be manually wrapped in use
and fastened about the elongate members.

[00043] As shown in Figures 2A and 2B, another material 10 and sleeve 12 is
shown constructed according to another embodiment of the invention. The material 10
has an inner layer 22 and an outer layer 24, wherein each of the respective layers 22, 24
has warp-wise extending yarns 26 and weft-wise or fill yarns 28. The warp yarns 26
(designated by "X", representing one type of yarn) of the inner layer 22 are provided as
conductive yarns to provide EMI protection to the elongate members within the cavity of
the sleeve 12, while at least some of the warp yarns 26 (designated by "O", representing
a different type of yarn than that designated by "X") of the outer layer 24 are provided as
different types of yarns. The warp yarns 26 (designated by "X") adjacent the free end 29
of the outer layer 24 can be provided as conductive yarns, and can be the same type as
used in the inner layer 22, while the remaining warp yarns 26 (designated by "O") of the
outer layer 24 are provided having any suitable color, for appearance purposes, and
having high abrasion resistance and insulative properties to protect the elongate members
within the cavity of the sleeve 12.

[00044] As shown in Figure 2B, when the material 10 is cigarette wrapped, the
conductive warp yarns 26 ("X") of the outer layer 24 adjacent the free edge 29 are

brought into engagement with the conductive warp yarns 26 ("X") of the inner layer 22
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to provide a complete, circumferential conductive layer or inner wall about the elongate
members within the cavity of the sleeve 12. The remaining non-conductive warp yarns
26 ("O") of the outer layer 24 extend completely circumferentially about the outer
surface of the sleeve 12 to provide an outer wall having abrasion resistance and
insulative properties to the sleeve 12.

[00045] As shown in Figures 3A and 3B, another material 10 and sleeve 12 is
shown constructed according to another embodiment of the invention. The material 10
has an inner layer 30 and an outer layer 32, wherein each of the respective layers 30, 32
has warp-wise extending yarns 34 and weft-wise or fill yarns 36. The inner and outer
layers 30, 32 are constructed similarly as described above in connection with the inner
and outer layers 14, 16, however, the inner layer 30 is constructed having an increased
width extending along a direction transverse to the length of the sleeve 12 relative to the
outer layer 32. As in the previous embodiment, the warp yarns 34 of the inner layer 30
are provided as conductive yarns ("X"), whether coated with metal or in wire filament
form, while the warp yarns 34 of the outer layer 32 are provided as non-conductive warp
yarns ("O"). Accordingly, upon being cigarette wrapped, the inner layer 30 extends
completely circumferentially into electrical communication with itself to provide
complete EMI protection circumferentially about the elongate members within the sleeve
12. Meanwhile, the outer layer 32 preferably extends completely circumferentially about
the inner conductive yarns ("X") to provide complete abrasion resistance and insulative
properties to the inner conductive yarmns and elongate members being protected within
the sleeve 12.

[00046] As shown in Figures 4A and 4B, another material 10 and sleeve 12 is
shown constructed according to another embodiment of the invention. The material 10
has an inner layer 38 and an outer layer 40, wherein each of the respective layers 38, 40
has warp-wise extending yarns 42 and weft-wise or fill yarns 44. Both the inner and
outer layers 38, 40 are woven as a tubular configurations. The tubular inner layer 38 is
attached to the tubular outer layer 40 via the weft yarns 44 in each the inner and outer
layers 38, 40 being hooked or linked about respective warp yarns 42 extending along the
length of the inner and outer layers. The tubular inner layer 38 is represented as being
woven with electrically conductive warp yarns 42 ("X"), while the tubular outer layer is

woven with abrasion resistant, insulative warp varns 42 ("O"), as discussed above.
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[00047] As shown in Figure 4B, upon being cigarette-wrapped, the inner and outer
layers 38, 40 provide a wall having four discrete layers. Two of the layers of the sleeve
wall are formed from the inner layer 38 and two of the layers are formed from the outer
layer 40.

[00048] As shown in Figures 5A and 5B, another material 10 and sleeve 12 is
shown constructed according to another embodiment of the invention. The material 10
has an inner layer 46 and an outer layer 48, wherein each of the respective layers 46, 48
has warp-wise extending yarns 50 and weft-wise or fill yarns 52. The inner and outer
layers 46, 48 are formed similarly as described above in connection with Figures 4A, 4B,
however, at least one or both layers 46, 48 are formed with their respective warp yarns
50 being of different types. For example, the tubular inner layer 46 can have its
innermost layer 47 formed with non-abrasive, electrically conductive yarns ("X"), while
the outermost layer 49 of the inner layer 46 can be formed with different electrically
conductive yarns ("--") or otherwise, as desired. The tubular outer layer 48 can be
formed with an innermost layer 51 of non-abrasive, electrically conductive yarns ("X")
or otherwise, as desired, while the outermost layer 53 of the outer layer 48 can be formed
with abrasion resistant, colored, insulative yarns ("O"), as described above.

[00049] As shown in Figures 6A and 6B, another material 10 and sleeve 12 is
shown constructed according to another embodiment of the invention. The material 10
has an inner layer 54 and an outer layer 56, wherein each of the respective layers 54, 56
has warp-wise extending yarns 58 and weft-wise or fill yarns 60. The inner layer 54 is
formed by inner-most portions of two separate tubular sections 61, 63, and the outer
layer 56 is formed by outer-most portions of the tubular sections 61, 63. The tubular
sections 61, 63 are joined at diametrically opposite sides by weft yarns 60 looping about
warp yarns 58, as discussed above.

[00050] As shown in Figure 6B, the tubular sections 61, 63 are moved outwardly
from one another to form the inner cavity of the sleeve 12. The tubular section 61 is
illustrated as being formed with one type of warp yarns, such as abrasion resistant,
insulative yarns ("X"), while the other tubular section 63 is illustrated as being formed
with another type of warp yarns, such as non-abrasive, slick and insulative yarns ("O"),
for example. As such, the inner layer 56 is provided both abrasion resistant, insulative

warp yarns ("X") and non-abrasive, slick and insulative warp yarns ("O").
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[00051] As shown i Figures 7A and 7B, another material 10 and sleeve 12 is
shown constructed according to another embodiment of the invention. The material 10
has an inner layer 64 and an outer layer 66, wherein each of the respective layers 64, 66
has warp-wise extending yams 68 and weft-wise or fill yarns 70. As with the
embodiment discussed in connection with Figures 6A, 6B, the inner layer 64 is formed
by inner-most portions of two separate tubular sections 71, 73 and the outer layer 66 is
formed by outer-most portions of the tubular sections 71, 73. The tubular sections 71, 73
are joined at diametrically opposite sides by selected weft yarns 70 looping about
selected warp yarns 68, as discussed above.

[00052] As shown in Figure 7B, the tubular sections 71, 73 are moved outwardly
from one another to form the inner cavity of the sleeve 12. The tubular sections 71, 73
are each illustrated as being formed with two types of warp yarns, such as abrasion
resistant, insulative yarns ("O"), and non-abrasive, slick and insulative yarns ("X"), for
example. With the configuration of the different types of warp yarns 68 within the
separate tubular sections 71, 73, the inner layer 64 is provided entirely with the non-
abrasion, slick and insulative yarns ("X") and the outer layer 66 is provided with the
abrasion resistant, insulative warp yarns ("O").

[00053] As shown in Figures 8A and 8B, another material 10 and sleeve 12 is
shown constructed according to another embodiment of the invention. The material 10
has an inner layer 74 and an outer layer 76, wherein each of the respective layers 74, 76
has warp-wise extending yarns 78 and weft-wise or fill yarns 80. The inner layer 74 is
formed as a single layer, while the outer layer 76 is formed as a tubular section having
two opposing layers. Similarly as described above, the inner layer 74 and outer layer 76
are constructed integrally with one another in a single weaving operation via weft yarns
80 from each layer 74, 76 looping about warp yarns 78 from the other respective layer
74, 76. As shown, the interconnection of the inner and outer layers 74, 76 forms an
elongate edge 81 of the material 10.

[00054] As shown in Figure 8B, the material 10 is cigarette wrapped with the
inner layer 74 facing inwardly to form an inner cavity, while the outer layer 76 faces
outwardly. The inner layer 74 is preferably formed with non-abrasion, slick and
insulative warp yarns 78 ("X") and the outer layer 76 is provided with abrasion resistant,
insulative warp yarns 78 ("O"). Accordingly, as discussed above in connection with the

other embodiments, the inner layer allow easy installation of the elongate members into
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the cavity without causing damage, while the outer layer 76 provides the necessary
protection against abrasion and thermal conditions.

[00055] As shown in Figures 9A and 9B, another material 10 and sleeve 12 is
shown constructed according to another embodiment of the invention. The material 10 is
similar to the material shown in Figures 8A and 8B, having a single ply inner layer 92
and a tubular, two layered outer layer 94. However, the outer layer 94, rather than being
formed with the same warp yarns throughout, has an innermost layer 95 formed of one
type of warp yamn 96, such as electrically conductive yarns ("X"), and an outermost layer
97 formed of a different type of warp yarns 98, such as colored, abrasion resistant and
insulative yarns ("O"). Otherwise the material and sleeve formed therefrom is similar to
that discussed and shown in connection with Figures 8A and 8B.

[00056] As shown in Figures 10A and 10B, another material 10 and sleeve 12 is
shown constructed according to another embodiment of the invention. The material 10 is
similar to the material shown in Figures 9A and 9B, having a single ply layer and a
tubular, two ply layer, however, the tubular layer provides an inner layer 100 and the
single ply layer forms an outer layer 102. The tubular inner layer 100 is formed with an
innermost layer 103 formed substantially of one type of warp yarn 106, such as non-
abrasive, slick or lubricious yarns ("O"). However, the innermost layer 103 has at least a
portion constructed with electrically conductive warp yarns 107 ("X") adjacent one of its
ends. The inner layer 100 further includes an outermost layer 105 formed substantially
of electrically conductive warp yarns ("X"). The single ply outer layer 102 is attached at
one end to the tubular layer 100, via interlocking weft and warp yarns, as described
above in the various embodiments, and is formed with warp yarns differing from the
inner layer warp yarns at least in part, wherein the outer layer warp yarns can be colored,
abrasion resistant and insulative yarns. However, the outer layer 100 has electrically
conductive warp yarns 109 adjacent a free end configured for mating eclectrical
engagement with the electrically conductive yarns 107 in the innermost layer 103 of the
inner layer 100. Accordingly, a complete circumferential electrically conductive blanket
is formed about elongate members with a cavity of the sleeve 12 by the electrical
communication established between the conductive warp yarns 107 in the innermost
layer 103, the conductive warp yarns 109 in the outer layer 102, and the conductive warp
yarns in the outermost layer 105 upon wrapping the material 10 in a cigarette wrapped

overlapping fashion.
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[00057] Obviously, many modifications and variations of the present invention are
possible in light of the above teachings. It is, therefore, to be understood that within the
scope of any claims stemming from this disclosure, the invention may be practiced

otherwise than as specifically described.
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What is claimed is:
1. A multilayer textile sleeve, comprising:

an outer layer constructed at least in part from a first warp yarn extending along a
length direction of said sleeve and a weft yarn extending substantially transversely to
said length direction;

an inner layer constructed at least in part from a second warp yamn extending
along said length direction of said sleeve and a weft yarn extending substantially
transversely to said length direction, said second warp yarn being a different type of yarn
than said first warp yarn, and

said outer layer and said inner layer being connected to one another by
interlinking said weft yarn of said outer layer with at least some of said second warp
yarns of said inner layer and by interlinking said weft yarn of said inner layer with at

least some of said first warp yarns of said outer layer.

2. The multilayer textile sleeve of claim 1 wherein said sleeve is a circumferentially
open sleeve with said inner layer and said outer layer each have free edges extending
along said length direction of said sleeve and opposite connection edges extending along
said length direction of said sleeve, said connection edges being attached to one another

by said weft yarns of said inner and outer layers.

3. The multilayer textile sleeve of claim 2 wherein at least some of said weft yarns
are heat set causing said inner and outer layers to be biased into a self-curled cigarette

configuration.

4. The multilayer textile sleeve of claim 1 wherein said second warp yarn is an
electrically conductive yarn and at least some of said first warp yarn is a non-conductive,

insulative yarn.

5. The multilayer textile sleeve of claim 4 wherein at least some of said first warp

varn is a conductive yarn.

6. The multilayer textile sleeve of claim 5 wherein said conductive yarn of said

outer layer is arranged in electrical communication with said conductive yarn of said

12
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inner layer to provide said sleeve with a circumferentially continuous, electrically

conductive wall.

7. The multilayer textile sleeve of claim 1 wherein said inner layer has two layers
and said outer layer has two layers, said inner and outer layers providing said sleeve with

a wall of four layers.

8. The multilayer textile sleeve of claim 7 wherein said two layers of said inner

layer are constructed at least in part of different types of warp yarn.

9 The multilayer textile sleeve of claim 8 wherein said two layers of said outer

PN

layer are constructed of different types of warp yarn.

10. The multilayer textile sleeve of claim 1 wherein said inner layer has a greater

width than said outer layer.

11. The multilayer textile sleeve of claim 1 wherein said sleeve has a pair of tubular
sections extending along said length direction and said outer and inner layers are formed

from separate portions of each tubular section.

12. The multilayer textile sleeve of claim 11 wherein said inner layer is formed as a

circumferentially continuous, electrically conductive layer.

13. The multilayer textile sleeve of claim 12 wherein said outer layer is formed as a

circumferentially continuous, nonconductive, insulative layer.

14, A method of constructing a multilayer textile sleeve, comprising:

weaving an outer layer having a first warp yam extending along a length
direction of the sleeve and a weft yarn extending substantially transversely to the length
direction;

weaving an inner layer having a second warp yarn extending along the length

direction of the sleeve and a weft yamn extending substantially transversely to the length

13
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direction, and providing the second warp yarn as a different type of yarn than the first
warp yarn, and

connecting the outer layer and the inner layer to one another by interlinking the
weft yarn of the outer layer with at least some of the second warp yarns of the inner layer
and by interlinking the weft yarn of the inner layer with at least some of the first warp

yarns of the outer layer.

15. The method of claim 14 further including constructing the sleeve as a
circumferentially open sleeve with the inner layer and outer layer each having free edges
extending along the length direction of the sleeve and having opposite connection edges
extending along the length direction and attaching the connection edges to one another

with the weft yarns of the inner and outer layers.

16. The method of claim 15 further including heat setting at least some of the weft
yarns and causing the inner and outer layers to be biased into a self-curled cigarette

configuration.

17. The method of claim 14 further including providing the second warp yarn as an
electrically conductive yarn and providing at least some of the first warp yarn as a non-

conductive, insulative yarn.

18. The method of claim 17 further including providing at least some of the first

warp yarn as a conductive yarn.
19. The method of claim 18 further including configuring the conductive yarn of the

outer layer for electrical communication with the conductive yarn of the inner layer to

provide the sleeve with a circumferentially continuous, electrically conductive wall.

20. The method of claim 14 further including constructing the inner layer having two

overlapping layers and constructing the outer layer having two overlapping layers.

21. The method of claim 20 further including constructing the two layers of the inner

layer at least in part with different types of warp yarn.

14
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22. The method of claim 21 further including constructing the two layers of the outer

layer at least in part with different types of warp yarn.

23. The method of claim 14 further including constructing the inner layer having a

greater width than the outer layer.

24.  The method of claim 14 wherein further including constructing the sleeve having
a pair of tubular sections extending along the length direction and forming the outer and

inner layers from separate portions of each tubular section.

25. The method of claim 24 further including constructing the inner layer as a

circumferentially continuous, electrically conductive layer.

26. The method of claim 25 further including constructing the outer layer as a

circumferentially continuous, nonconductive, insulative layer.
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