(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(45) Date of publication and mention
of the grant of the patent:
25.08.2021 Bulletin 2021/34

(21) Application number: 15714988.1

(22) Date of filing: 03.03.2015

(11) EP 3 146 099 B1

EUROPEAN PATENT SPECIFICATION

(51) IntClL.:
DO03D 13/00 (2006.07) DO03D 15/00 (2021.07)
(86) International application number:
PCT/US2015/018448

(87) International publication number:
WO 2015/178996 (26.11.2015 Gazette 2015/47)

(54) FLEXIBLE,ABRASION RESISTANTWOVEN TEXTILE SLEEVE AND METHOD OF CONTRUCTION

THEREOF

FLEXIBLE ABNUTZUNGSBESTANDIGE TEXTILHULLE UND VERFAHREN ZUR HERSTELLUNG

DAVON

MANCHON TEXTILE TISSE SOUPLE RESISTANT A L’ABRASION, ET PROCEDE DE

CONSTRUCTION CORRESPONDANT

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR

(30) Priority: 21.05.2014 US 201462001439 P

(43) Date of publication of application:
29.03.2017 Bulletin 2017/13

(73) Proprietor: Federal-Mogul Powertrain LLC
Southfield, Ml 48034 (US)

(72) Inventors:
« WOODRUFF, Alexa A.
Bryn Mawr, PA 19010 (US)
¢ MALLOY, Cassie M.
Trappe, PA 19426 (US)

(74) Representative: HGF
1 City Walk
Leeds LS11 9DX (GB)

(56) References cited:
WO-A2-2007/103779
US-A1-2013 206 275

US-A1-2012 132 309

EP 3 146 099 B1

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 146 099 B1 2

Description
BACKGROUND OF THE INVENTION
1. Technical Field

[0001] This invention relates generally to textile
sleeves for protecting elongate members, and more par-
ticularly to woven sleeves.

2. Related Art

[0002] Itis known to wrap wires and wire harnesses in
protective sleeves, such as in automobiles, aircraft or
aerospace craft, to provide protection to the wires against
abrasion, fluid and thermal affects, fa order to achieve
the desired protections the protective sleeve may have
multiple layers, with some of the layers being specifically
provided for different types of protection, For example,
one layer may be provided for water resistance, e.g. a
sheet of plastic material, while another layer may be pro-
vided for abrasion resistance, and yet another layer may
be provided for protection against thermal conditions,
e.g. a non-woven layer. Although the aforementioned
multilayer sleeves may provide suitable protection
against the various environmental conditions, unfortu-
nately they are typically bulky, thereby requiring an in-
creased volume of space, and further, they tend to be
relatively heavy and exhibit low flexibility. This can prove
detrimental in some applications, particularly applica-
tions requiring routing cables or hoses through tight,
winding areas, as well as applications having weight re-
strictions, such as aircraft and aerospace applications,
for example.

[0003] US 2012/132309 discloses an innerduct con-
structed from one or more strip-shaped lengths of a wo-
ven textile fabric. US 2013/206275 discloses a textile
sleeve according to the preamble of claim 1.

SUMMARY OF THE INVENTION

[0004] One aspect of the invention provides a woven
sleeve for routing and protecting elongate members from
exposure to abrasion and other environmental condi-
tions, such as contamination. The sleeve has a flexible,
abrasion resistant self-curling elongate wall constructed
from woven monofilament and/or multifilament yams.
The wall has opposite edges extending generally parallel
to acentral axis of the sleeve, wherein the opposite edges
overlap one another. The wall is woven with warp yams
that extend generally parallel to the central axis of the
sleeve and fill yams that extend circumferentially about
the sleeve, generally transversely to the central axis. The
warp yams are bundled into individual, discrete groups,
with each group including a plurality of yams in side-by-
side relation with one another, wherein each of the yarns
within the same discrete group is Interlaced over the
same side of a common fill yarn. The groups of bundled
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warp yams provide enhanced abrasion resistance to
abrasion forced applied along the length of the sleeve,
while the fill yams provide the sleeve with enhanced flex-
ibility.

[0005] Inaccordance with another aspect of the inven-
tion, the discrete bundles can extend over a single fill
yam and under a single fill yarn in repetition.

[0006] Inaccordance with another aspect of the inven-
tion, the discrete bundles can extend over a plurality of
the fill yams and under a plurality of the fill yams in rep-
etition.

[0007] Inaccordance with another aspect of the inven-
tion, each discrete bundle can extend over a pair of the
fill yarns and under a pair of the fill yams in repetition.
[0008] Inaccordance with another aspect of the inven-
tion, the opposite edges of the wall can be biased into
overlapping relation with one another by the fill yams.
[0009] Inaccordance with another aspect of the inven-
tion, at least some of the warp yarns are provided as
multifilament yarns.

[0010] Inaccordance with another aspect of the inven-
tion, each of the warp yarns can be provided as a multi-
filament yarn.

[0011] Inaccordance with another aspect of the inven-
tion, each of the fill yarns can be provided as a monofil-
ament yarn.

[0012] Inaccordance with another aspect of the inven-
tion, at least some of the warp yarns can be provided as
monofilament yarns.

[0013] Inaccordance with another aspect of the inven-
tion, each of the warp yarns can be provided as a mono-
filament yarn.

[0014] Inaccordance with another aspect of the inven-
tion, a method of constructing a textile sleeve is provided.
The method includes weaving an elongate wall having
opposite edges extending parallel to a central longitudi-
nal axis of the sleeve with the wall being having warp
yarns extending parallel to the central longitudinal axis
and fill yarns extending transverse to the warp yarns.
Further, the method includes weaving the warp yarns in
discrete bundles of yarns, with each of the bundles having
warp yarns arranged in side-by-side abutting relation with
one another, wherein the warp yarns in each discrete
bundle extends over and under the same fill yarns with
one another.

[0015] Inaccordance with another aspect of the inven-
tion, the method can further include weaving the bundles
over and under a single fill yarn.

[0016] Inaccordance with another aspect of the inven-
tion, the method can further include weaving the bundles
over a plurality of fill yarns to form outwardly facing floats.
[0017] Inaccordance with another aspect of the inven-
tion, the method can further include heat-setting at least
some of the fill yarns to bias the opposite edges into over-
lapping relation with one another.

[0018] Inaccordance with another aspect of the inven-
tion, the method can further include providing at least
some of the warp yarns as multiflament yarns.
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[0019] In accordance with another aspect of the inven-
tion, the method can furtherinclude providing the fillyarns
as multifilament yarns.

[0020] In accordance with another aspect of the inven-
tion, the method can furtherinclude providing the fillyarns
as monofilament yarns.

[0021] In accordance with another aspect of the inven-
tion, the method can farther include providing at least
some of the warp yarns as monofilament yarns.

[0022] In accordance with another aspect of the inven-
tion, the method can further include forming each of the
discrete bundles including multiflament and monofila-
ment yarns.

[0023] In accordance with another aspect of the inven-
tion, the method can further include weaving the warp
yarns and the fill yarns in a basket weave pattern.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] These and other aspects, features and advan-
tages will become readily apparent to those skilled in the
art in view of the following detailed description of pres-
ently preferred embodiments and best mode, appended
claims, and accompanying drawings, in which:

Figure 1 is schematic perspective view of a woven,
self-wrapping sleeve constructed in accordance with
one aspect of the invention, with the sleeve shown
carrying and protecting elongate members therein;
Figure 2 is an enlarged partial view of a wall of the
sleeve of Figure 1 constructed in accordance with
one embodiment of the invention;

Figure 2A is a view similar to Figure 2 of a wall of
the sleeve of Figure 1 constructed in accordance with
another embodiment of the invention;

Figure 2B is a view similar to Figure 2 of a wall of
the sleeve of Figure 1 constructed in accordance with
yet another embodiment of the invention;

Figure 3 is a view similar to Figure 2 of a wall of the
sleeve of Figure 1 constructed in accordance with
yet another embodiment of the invention;

Figure 3A is a view similar to Figure 3 of a wall of
the sleeve of Figure 1 constructed in accordance with
yet another embodiment of the invention; and
Figure 3B is a view similar to Figure 3 of a wall of
the sleeve of Figure 1 constructed in accordance with
yet another embodiment of the invention.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0025] Referring in more detail to the drawings, Figure
1 shows schematic representation of a woven, self-wrap-
ping textile sleeve, referred to hereafter as sleeve 10,
constructed in accordance with one aspect of the inven-
tion. The sleeve 10 has a wrappable elongate wall 12 for
routing and protecting elongate members, such as wires
orawire harness 14, forexample, from exposure to abra-
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sion and the ingress of contamination, debris and the
like. The elongate wall 12 has opposite edges 16, 17
extending generally parallel to a central, longitudinal axis
18, wherein the edges 16, 17 are preferably biased into
overlapping relation with one another in "cigarette
wrapped" fashion to fully enclose the elongate members
14 within a central cavity 20 of the sleeve 10. The cavity
20 is readily accessible along the full length of the wall
12 so that the elongate members 14 can be readily dis-
posed radially into the cavity 20, and conversely, re-
moved from the cavity 20, such as during service. To
provide the desired protection to the elongate members
14 against abrasion, the wall 12 is woven with individual,
discrete warp yarn bundles 22 extending generally par-
allel to the central longitudinal axis 18, wherein each bun-
dle 22 is made up of a plurality of warp yarns 23 arranged
in side-by-side, abutting relation with one another. The
wall 12 is further woven with weft yarns, also commonly
referred to as fill yarns 24, extending generally circum-
ferentially about the wrapped wall 12 in generally trans-
verse relation to the warp yarns 23. The fill yarns 24 can
be provided, at least in part, as heat-settable yarns, if
desired, such that upon heat-setting the fill yarns 24 while
a curled or wrapped configuration, the wall 12 is biased
to self-curl the opposite edges 16, 17 into overlapping
relation with one another. The bias is imparted by heat-
setting the fill yarns 24, such as heat-settable monofila-
ment or multifilament yarns, into their curled configuration
about the central longitudinal axis 18.

[0026] Depending on the application needs, the wall
12 can be constructed having any suitable size, including
length and diameter. When the wall 12 is in its self-
wrapped tubular configuration, generally free from any
externally applied forces, the edges 16, 17 preferably
overlap one another at least slightly to folly enclose the
cavity 20, and thus, provide enhanced protection to the
wires 14 contained in the cavity 20. The edges 16, 17
are readily extendable away from one another under an
externally applied force sufficient to overcome the bias
imparted by the fill yarns 24 to at least partially open and
expose the cavity 20. Accordingly, the wires 14 can be
readily disposed into the cavity 20 during assembly or
removed from the cavity 20 during service. Upon releas-
ing the externally applied force, the edges 16, 17 return
automatically to their natural, overlapping self-wrapped
position under the bias imparted by the heat-set fill mono-
filament yarns 24.

[0027] The discrete warp yarn bundles 22 can be
formed of any suitable monofilament and/or multifilament
yarns, with an exemplary embodiment of the bundles 22
being shown in Figure 2 as being formed entirely with a
plurality of multifilament warp yarns 23. The multifilament
warp yarns 23, in addition to providing enhanced abra-
sion resistance as a result of being bundled in side-by-
side, abutting or substantially abutting relation with one
another, provide enhanced, optimal surface area cover-
age to the wall 12, thereby inhibiting the ingress of con-
tamination, debris, or the like into the cavity 20, thereby
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providing enhanced protection to the elongate members
14 contained within the cavity 20. In addition, the multi-
filament yarns 23 facilitate maintaining the fill yarns 24
in their intended, as woven positions by imparting en-
hanced friction on the fill yarns 24, while also providing
the sleeve 10 with sufficient flexibility for routing around
comers, for example. In one exemplary sleeve embodi-
ment j the bundles 22 were formed with pairs of the warp
yarns 23, wherein the warp yarns 23 were provided as
multifilaments having a denier between about 300-500
(~3.33x102-5.55x102 grams-per-metre), with an ends-
per-inch between about 75-90 (~2953-3543 ends-per-
metre). The discrete bundles 22 are shown in Figure 2,
by way of example and without limitation, as being woven
in a modified basket-type weave pattern, with each bun-
dle 22 extending over a single fill yam 24 and then under
a single fill yam 24, in repeating fashion.

[0028] Thefillyams 24 can be provided as any suitable
monofilament and/or multiflament material, including
heat-settable monofilament and/or multifilament poly-
meric material, such as polyphenylene sulfide (PPS) or
polyethyleneterephthalate (PET), for example. In the ex-
emplary sleeve embodiment shown in Figure 2, the fill
yarns 24 are heat-settable monofilaments. The monofil-
aments 24 preferably have a reduced cross-section area
(reduced diameter) relative to the warp yarns 23, which
facilitates providing the sleeve 10 with an increased de-
gree of flexibility in comparison to that if the monofila-
ments were larger.

[0029] In Figure 2A, another exemplary embodiment
of asleeve 10’ constructed in accordance with the inven-
tion is shown, wherein the same reference numerals as
used in Figure 2, coupled with a single prime (') are used
to identify similar features, The sleeve 10’ Is similar to
the sleeve 10 of Figure 2; however, rather than the warp
yams being provided as multifilaments, the warp yams
23’ are provided as monofilaments, thereby rendering
the entire sleeve 10’ as being constructed of monofila-
ments, The monofilaments used for the warp yams 23’
are at least slightly greater in diameter than the monofil-
aments used for the fill yams 24’. Otherwise, the pattern
of weave of the sleeve 10’ is the same as that for the
sleeve 10, and thus, no further description is necessary.
[0030] In Figure 2B, another exemplary embodiment
of a sleeve 10" constructed in accordance with the in-
vention is shown, wherein the same reference numerals,
coupled with a double prime ("), are used to identify sim-
ilar features. The sleeve 10" is similar to the sleeve 10
of Figure 2; however, rather than the warp yarns being
provided as multiflaments, each discrete bundle 22" is
formed with a monofilament warp yarn 23" and a multi-
filament warp yarn 23". The monofilaments used for the
warp yarns 23" can be the same as those used for the
warp yarns of the sleeve 10’ of the Figure 2A, while the
multifilament warp yarns 23" can be the same as those
used for the warp yarns of the sleeve 10, with the effective
diameters of the monofilament and multifilament warp
yarns 23" being the same or generally the same. Other-
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wise, the pattern of weave of the sleeve 10" is the same
as that for the sleeve 10, and thus, no further description
is necessary.

[0031] In Figure 2C, another exemplary embodiment
of a sleeve 10’ constructed in accordance with the in-
vention is shown, wherein the same reference numerals,
coupled with a triple prime ("), are used to identify similar
features. The sleeve 10 is similar to the sleeve 10 of
Figure 2; however, rather than the fill yarns being provid-
ed as monofilaments, the fill yarns 24’ are provided as
multiflaments, thereby rendering the entire sleeve
10" as being constructed of multiflaments. As with all
the prior embodiments, the fill yarns 24™ are woven as
individual yarn filaments, and thus, do not extend over
and under the same warp yarns as an immediately ad-
jacent fill yarn. The fill yarns 24", as with the previous
embodiments, have an effective diameterthatis less than
the effective diameter of the individual warp yarns 23™,
with an exemplary embodiment being constructed with
fill yarns 24" having a denier between about 200-400
with a pick-per-inch between about 30-50, Otherwise,
the pattern of weave of the sleeve 10’” is the same as
that for the sleeve 10, and thus, no further description is
necessary.

[0032] In Figure 3, another exemplary embodiment of
a sleeve 110 constructed in accordance with the inven-
tion is shown, wherein the same reference numerals as
used in Figure 2, offset by a factor of 100, are used to
identify like features. The sleeve 110 is similar to the
sleeve 10 of Figure 2; however, rather than the warp
yarns 123 and bundles 122 thereof extending over and
under a single monofilament fill yarn 123, the discrete
bundles of warp yarns 123 extend over a pair of fill yarns
124 and then under a pair of fill yarns 124 in a repetitious
pattern, thereby forming a true basket weave pattern. As
such, the warp yarns 123 form outwardly facing warp
floats 26 extending over a plurality of the fill yarns 124,
wherein the floats 26 function to provide furtherenhanced
protection against abrasive forces sliding along the
length of the sleeve 10 in the direction indicated by arrow
A. Otherwise, the sleeve 110 remains the same as dis-
cussed for the sleeve 10 of Figure 2, such that the yarn
materials and relative sizes for the warp yarns 123 and
the fill yarns 124 are the same, and thus, no further dis-
cussion is needed,

[0033] In Figure 3A, another exemplary embodiment
of a sleeve 110’ constructed in accordance with the in-
vention is shown, wherein the same reference numerals
as used in Figure 3, coupled with a single prime (*), are
used toidentify similar features. The sleeve 110’ is similar
to the sleeve 110 of Figure 3; however, rather than the
warp yarns being provided as multifilaments, the warp
yarns 123’ are provided as monofilaments, thereby ren-
dering the entire sleeve 110’ as being constructed of
monofilaments, The monofilaments used for the warp
yarns 123’ are at least slightly greater in diameter than
the monofilaments used for the fill yarns 124’, Otherwise,
the pattern of weave of the sleeve 110’ is the same as
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that for the sleeve 110, and thus, no further description
is necessary.

[0034] In Figure 3B, another exemplary embodiment
of a sleeve 110" constructed in accordance with the in-
vention is shown, wherein the same reference numerals
as used in Figure 3, coupled with a double prime ("), are
used to identify similar features. The sleeve 110" is sim-
ilar to the sleeve 110 of Figure 3; however, rather than
the warp yarns being provided as multifilaments, each
discrete bundle 122" is formed with a monofilament warp
yarn 123" and a multiflament warp yarn 123", thereby
resulting in a monofilament and a multifilament being in
side-by-side, abutting relation with one another. The
monofilaments used for the warp yams 123" can be the
same as those used for the warp yarns of the sleeve 110’
of the Figure 3A, while the multiflament warp yams 123"
can be the same as those used for me warp yarns of the
sleeve 110 of Figure 3, with the effective diameters of
the monofilament and multiflament warp yams
123" being the same or generally the same. Otherwise
the pattern of weave of the sleeve 110" is the same as
that for the sleeve 110, and thus, no further description
is necessary.

[0035] In Figure 3C, another exemplary embodiment
of a sleeve 110" constructed in accordance with the in-
vention is shown, wherein the same reference numerals
as used in Figure 3, coupled with a triple prime ("), are
used to identify similar features. The sleeve 110" is sim-
ilar to the sleeve 110 of Figure 3; however, rather than
the fill yarns being provided as monofilaments, the fill
yams 124" are provided as multiflaments, thereby ren-
dering the entire sleeve 110" as being constructed of
multifilaments. The fill yams 24, as with the previous
embodiments, have an effective diameter thatis less than
the effective diameter of the individual warp yams 123",
with an exemplary embodiment being constructed with
fill yams 124" having a denier between about 200-400
(~2.22x102-4.44x102 grams-per-metre) with a pick-per-
inch between about 30-50 (~1181-1969 ends-per-me-
tre). Otherwise, the pattern of weave of the sleeve 110™" is
the same as that for the sleeve 110, and thus, no further
description is necessary.

Claims

1. A woven textile (10; 10’; 10"; 10"; 110; 110”; 110";
110™) sleeve for routing and protecting elongate
members (14), comprising:

an elongate wall (12) having opposite edges (16,
17) extending parallel to a longitudinal central
axis (18; 187;18"; 18™; 118; 118’; 118"; 118™") of
the sleeve, said wall being woven with warp
yarns (23; 23’; 23"; 23™"; 123; 123’; 123"; 123™)
extending parallel to said central longitudinal ax-
is and fill yarns (24; 24’; 24"; 24’"; 124; 124’;
124"; 124’") extending transversely to said warp
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yarns,
characterised in that said warp yarns (23; 23’;
23", 23", 123; 123’; 123"; 123™") are woven as
discrete bundles (22; 22’; 22"; 22™; 122; 122’;
122"; 122’") of warp yarns, wherein each said
discrete bundle includes a plurality of warp yarns
arranged in side-by-side abutting relation with
one another, with said warp yarns in each dis-
crete bundle extending over and under the same
said fill yarns (24; 24’; 24"; 24™; 124; 124’; 124",
124’") with one another.

The textile sleeve (10; 10’; 10"; 10™"; 110; 110’; 110"
110™) of claim 1 wherein each said discrete bundle
(22; 22’; 22" 22", 122; 122’; 122"; 122™) extends
over a single fill yarn (24; 24’; 24"; 24’"; 124; 124’;
124"; 124’") and under a single fill yarn in repetition.

The textile sleeve (10; 10’; 10"; 10™"; 110; 110’; 110";
110™") of claim 1 wherein each said bundle (22; 22’;
22", 22", 122; 122°; 122"; 122’") extends over a plu-
rality of said fill yarns (23; 23’; 23"; 23™"; 123; 123’;
123"; 123"™) and under a plurality of said fill yarns in
repetition, wherein optionally each said bundle ex-
tends over a pair of said fill yarns and under a pair
of said fill yarns in repetition.

The textile sleeve (10; 10’; 10"; 10™"; 110; 110’; 110";
110™) of claim 1 wherein said fill yarns (23; 23’; 23";
23", 123;123’; 123"; 123™) are heat-settable to bias
said opposite edges (16, 17) into overlapping relation
with one another.

The textile sleeve (10; 10’; 10"; 10™"; 110; 110’; 110"
110™") of claim 1 wherein at least some of said warp
yarns (23; 23’; 23"; 23'"; 123; 123"; 123"; 123™") are
provided as multiflament yarns.

The textile sleeve (10; 10’; 10"; 10™; 110; 110’; 110"
110™) of claim 5 wherein each of said warp yarns
(23;237; 23", 23™; 123; 123’; 123"; 123™) is provided
as a multifilament yarn, wherein optionally each of
said fill yarns (24; 24’; 24"; 24"; 124; 124’; 124",
124’") is provided as a monofilament yarn.

The textile sleeve (10; 10’; 10"; 10™; 110; 110’; 110"
110™") of claim 5 wherein at least some of said warp
yarns (23; 23’; 23"; 23™"; 123; 123"; 123"; 123™") are
provided as monofilament yarns.

The textile sleeve (10; 10’; 10"; 10™; 110; 110’; 110"
110™) of claim 1 wherein each said warp yarns (23;
23’; 23"; 23™; 123; 123’; 123"; 123™) is provided as
a monofilament yarn.

A method of constructing a textile sleeve (10; 10’;
10" 10™; 110; 110’; 110"; 110™), comprising:
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weaving an elongate wall (12) having opposite
edges (16, 17) extending parallel to a central
longitudinal axis of the sleeve with the wall being
having warp yarns (23; 23’; 23"; 23""; 123; 123’;
123"; 123™") extending parallel to the central lon-
gitudinal axis (18; 18’; 18"; 18"";118; 118’; 118";
118") and fill yarns (24; 24’; 24"; 24™"; 124; 124’;
124"; 124’") extending transverse to the warp
yarns; characterised by the step of

weaving the warp yarns in discrete bundles (22;
22'; 22" 22'"; 122; 122’; 122", 122" of yarns,
each of the bundles having warp yarns arranged
in side-by-side abutting relation with one anoth-
er, with the warp yarns in each discrete bundle
extending over and under the same fill yarns with
one another.

The method of claim 9 further including weaving the
bundles (22; 227; 22", 22'"; 122; 122’; 122"; 122'")
over and under a single fill yarn (24; 24’; 24"; 24’",
124; 124’; 124"; 124™), or

weaving the bundles over a plurality of fill yarns to
form outwardly facing floats (26; 26’; 26"; 26"), or
heat-setting at least some of the fill yarns to bias the
opposite edges (16, 17) into overlapping relation with
one another.

The method of claim 9 further including providing at
least some of the warp yarns (23; 23’; 23"; 23™"; 123;
123’; 123"; 123™) as multifilament yarns.

The method of claim 11 further including providing
thefill yarns (24; 24’; 24"; 24", 124; 124’; 124", 124’™")
as multifilament yarns.

The method of claim 11 further including providing
thefill yarns (24;24’; 24";24™; 124; 124’; 124", 124’™")
as monofilament yarns.

The method of claim 11 further including providing
at least some of the warp yarns (24; 24’; 24"; 24’";
124; 124’; 124"; 124’") as monofilament yarns,
wherein optionally forming each of the discrete bun-
dles (22; 227; 22", 22'"; 122; 122’; 122"; 122") includ-
ing multiflament and monofilament yarns.

The method of claim 9 further including weaving the
warp yarns (23; 23’; 23"; 23™; 123; 123’; 123"; 123™)
and the fill yarns (24; 24’; 24"; 24"; 124; 124’; 124",
124’") in a basket weave pattern.

Patentanspriiche

1.

Gewebte Textilhiilse (10; 10’; 10"; 10"™; 110; 110’;
110"; 110™) zum Trassieren und Schiitzen von lang-
lichen Elementen (14), umfassend:
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eine langliche Wand (12) mit gegeniberliegen-
den Kanten (16, 17), die sich parallel zu einer
Langsmittelachse (18; 18’; 18"; 18™; 118; 118’;
118"; 118™) der Hilse erstrecken, wobei die
Wand mit Kettgarnen (23; 23’; 23"; 23™; 123;
123’; 123"; 123™), die sich parallel zu der zen-
tralen Langsachse erstrecken, und Schussgar-
nen (24; 24’; 24"; 24°"; 124; 124’; 124"; 124™"),
die sich quer zu den Kettgarnen erstrecken, ge-
webt ist,

dadurch gekennzeichnet, dass die Kettgarne
(23; 237; 23", 23™; 123; 123’; 123"; 123™") als se-
parate Bundel (22;22’; 22";22™; 122; 122’; 122"
122'") von Kettgarnen gewebt sind, wobei jedes
separate Biindel eine Vielzahl von Kettgarnen
umfasst, die nebeneinander aneinandersto-
Rend angeordnet sind, wobei sich die Kettgarne
in jedem separaten Biindel tber und unter den
gleichen Schussgarnen (24; 24’; 24"; 24’"; 124;
124’; 124"; 124™") miteinander erstrecken.

Textilhilse (10; 10’; 10"; 10™"; 110; 110’; 110"; 110™)
nach Anspruch 1, wobei sich jedes separate Biindel
(22;22’; 22", 22", 122;122’; 122", 122'") (iber einem
einzelnen Schussgarn (24; 24’; 24"; 24’"; 124; 124’;
124"; 124’") und unter einem einzelnen Schussgarn
in Wiederholung erstreckt.

Textilhilse (10; 107; 10"; 10™; 110; 110’; 110"; 110™)
nach Anspruch 1, wobei sich jedes Bilindel (22; 22’;
22", 22", 122; 122°; 122"; 122™) Uber eine Vielzahl
der Schussgarne (23; 23’; 23"; 23'"; 123; 123’; 123"
123") und unter einer Vielzahl der Schussgarne in
Wiederholung erstreckt, wobei sich optional jedes
Biindel Giber ein Paar der Schussgarne und unter ein
Paar der Schussgarne in Wiederholung erstreckt.

Textilhiilse (10; 10’; 10"; 10™"; 110; 110’; 110"; 110™)
nach Anspruch 1, wobei die Schussgarne (23; 23’;
23";23™";,123;123’; 123"; 123™) thermofixierbar sind,
um die gegenuberliegenden Kanten (16, 17) in eine
Uberlappende Beziehung zueinander vorzuspan-
nen.

Textilhiilse (10; 10’; 10"; 10™"; 110; 110’; 110"; 110™)
nach Anspruch 1, wobei mindestens einige der Kett-
garne (23; 23’; 23"; 23™; 123; 123’; 123"; 123™) als
Multiflamentgarne bereitgestellt sind.

Textilhilse (10; 107; 10"; 10™; 110; 110’; 110"; 110™)
nach Anspruch 5, wobei jedes der Kettgarne (23;
23’; 23", 23™; 123; 123’; 123"; 123™") als Multifila-
mentgarn bereitgestellt ist, wobei optional jedes der
Schussgarne (24; 24’; 24"; 24™"; 124; 124’; 124";
124’") als Monofilamentgarn bereitgestellt ist.

Textilhiilse (10; 10’; 10"; 10™"; 110; 110’; 110"; 110™)
nach Anspruch 5, wobei mindestens einige der Kett-
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garne (23; 23’; 23"; 23™; 123; 123’; 123"; 123™") als
Monofilamentgarne bereitgestellt sind.

Textilhulse (10; 10’; 10"; 10™"; 110; 110’; 110"; 110™)
nach Anspruch 1, wobei jedes der Kettgarne (23;
23’; 23" 23™; 123; 123’; 123"; 123™) als Monofila-
mentgarn bereitgestellt ist.

Verfahren zum Aufbauen einer Textilhilse (10; 10’;
10"; 10"™"; 110; 110’; 110"; 110™"), umfassend:
Weben einer langlichen Wand (12) mit gegentiiber-
liegenden Kanten (16, 17), die sich parallel zu einer
zentralen Langsachse der Hillle erstrecken, wobei
die Wand Kettgarne (23; 23’; 23"; 23'™"; 123; 123’;
123"; 123™), die sich parallel zur zentralen Langs-
achse (18; 18’; 18"; 18™"; 118; 118’; 118"; 118") er-
strecken, und Schussgarne (24; 24’; 24"; 24™"; 124;
124’; 124"; 124’") aufweist, die sich quer zu den Kett-
garnen erstrecken; gekennzeichnet durch den
Schritt des Webens der Kettgarne in separaten Biin-
deln (22; 22’; 22"; 22™"; 122; 122’; 122"; 122'") von
Garnen, wobei jedes der Biindel Kettgarne aufweist,
die nebeneinander aneinanderstoRend angeordnet
sind, wobei sich die Kettgarne in jedem separaten
Biindel Uber und unter den gleichen Schussgarnen
miteinander erstrecken.

Verfahren nach Anspruch 9, ferner umfassend das
Weben derBulndel (22;227; 22"; 22™"; 122;122’; 122"
122’") Gber und unter einem einzelnen Schussgarn
(24; 24°; 24"; 24’"; 124; 124’; 124"; 124™), oder
Weben der Biindel tber einer Vielzahl von Schuss-
garnen, um nach auflen gerichtete Flottierungen
(26; 26’; 26"; 26™) zu bilden, oder

Thermofixieren von mindestens einigen der Schuss-
garne, um die gegenuberliegenden Kanten (16, 17)
in eine Uberlappende Beziehung zueinander vorzu-
spannen.

Verfahren nach Anspruch 9, ferner umfassend das
Bereitstellen von mindestens einigen der Kettgarne
(23; 23’; 23"; 23", 123; 123’; 123"; 123™) als Multifi-
lamentgarne.

Verfahren nach Anspruch 11, ferner umfassend das
Bereitstellen der Schussgarne (24; 24’; 24"; 24";
124; 124’; 124"; 124"™) als Multiflamentgarne.

Verfahren nach Anspruch 11, ferner umfassend das
Bereitstellen der Schussgarne (24; 24°; 24"; 24'";
124; 124’; 124"; 124’") als Monofilamentgarne.

Verfahren nach Anspruch 11, ferner umfassend das
Bereitstellen von mindestens einigen der Kettgarne
(24; 24’; 24"; 24'"; 124, 124’; 124"; 124’") als Mono-
filamentgarne, wobei optional jedes der separaten
Bindel (22; 22’; 22"; 22", 122; 122’; 122"; 122™") ein-
schliellich Multiflament- und Monofilamentgarne
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gebildet wird.

15. Verfahren nach Anspruch 9, ferner umfassend das

Weben der Kettgarne (23; 23’; 23"; 23™; 123; 123’;
123"; 123™") und der Schussgarne (24; 24’; 24"; 24’";
124; 124’; 124"; 124’") in einem Korbflechtmuster.

Revendications

Manchon textile tissé (10; 10’; 10"; 10" ; 110;
110’ ;110" ; 110"™) destiné a acheminer et a protéger
des éléments allongés (14), comprenant :

une paroi allongée (12) possédant des bords
opposeés (16, 17) s’étendant paralléles a un axe
central longitudinal (18 ; 18’; 18"; 18" ; 118 ;
118’;118" ; 118")du manchon, ladite paroi étant
tissée avec des fils de chaine (23 ; 23’; 23" ;
23" ;123;123 ;123" ; 123") s’étendant paral-
leles audit axe central longitudinal et des fils de
trame (24 ; 24’ ; 24" ; 24" ; 124 ; 124’ ; 124",
124™) s’étendant transversalement auxdits fils
de chaine,

caractérisé en ce que lesdits fils de chaine (23 ;
23’; 23"; 23" ; 123; 123" ; 123" ; 123") sont
tissés sous forme de faisceaux distincts (22 ;
22';,22"; 22" ;122 ; 122’ ; 122" ; 122") de fils
de chaine, chacun desdits faisceaux distincts
comprenant une pluralité de fils de chaine agen-
cés cOte a cote enrelation de butée les uns avec
les autres, lesdits fils de chaine dans chaque
faisceau distinct s’étendant sur et sous lesdits
mémes fils de trame (24 ; 24’ ; 24" ; 24" ; 124 ;
124’ ; 124"; 124") les uns avec les autres.

Manchon textile (10; 10’; 10"; 10" ; 110; 110’ ;
110" ; 110™) selon la revendication 1, chaque fais-
ceau distinct (22 ; 22’ ; 22" ; 22" ;122 ;122 ; 122" ;
122") s’étendant sur un fil de trame simple (24 ; 24’ ;
24" ;24" ;124 ; 124’ ; 124"; 124") et sous un fil de
trame simple en répétition.

Manchon textile (10; 10’; 10"; 10" ; 110; 110’ ;
110" ; 110™) selon la revendication 1, chaque fais-
ceau (22 ; 22’ ;22" ; 22" ;122 ; 122’ ; 122" ; 122")
s’étendant sur une pluralité de fils de trame (23 ; 23’ ;
23";23"% ;123 ;123 ;123" ; 123") et sous une plu-
ralité de fils de trame en répétition, éventuellement
chaque faisceau s’étendant sur une paire desdits fils
de trame et sous une paire desdits fils de trame en
répétition.

Manchon textile (10; 10’; 10"; 10" ; 110; 110’ ;
110" ; 110™) selon la revendication 1, lesdits fils de
trame (23 ;23’;23";23" ;123 ;123" ;123" ; 123")
étant thermofixés pour solliciter lesdits bords oppo-
sés (16, 17) dans une relation de chevauchement
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'un avec l'autre.

Manchon textile (10; 10"; 10"; 10" ; 110; 110°;
110" ; 110™) selon la revendication 1, au moins cer-
tains desdits fils de chaine (23 ; 23’ ; 23" ; 23" ; 123 ;
123’ ; 123" ; 123") étant fournis sous forme de fils
multifilaments.

Manchon textile (10; 10"; 10"; 10" ; 110; 110’;
110" ;110") selonlarevendication 5, chacun desdits
fils de chaine (23 ; 23’ ; 23" ;23" ;123 ; 123’ ; 123";
123™) étant fourni sous la forme d’un fil multifilament,
éventuellement chacun desdits fils de trame (24 ;
24’ ;24" ; 24" ;124 ; 124’ ; 124"; 124") étant fourni
sous la forme d’un fil monofilament.

Manchon textile (10; 10"; 10"; 10" ; 110; 110’;
110" ; 110™) selon la revendication 5, au moins cer-
tains desdits fils de chaine (23 ; 23’ ; 23" ; 23" ; 123 ;
123’ ; 123" ; 123") étant fournis sous forme de fils
monofilaments.

Manchon textile (10; 10"; 10"; 10" ; 110; 110’;
110" ; 110’™") selon la revendication 1, chaque fil de
chaine (23 ;23’;23";23" ;123 ;123 ;123" ; 123")
étant fourni sous la forme d’un fil monofilament.

Procédé de construction d’'un manchon textile (10 ;
10’; 10"; 10™; 110; 110’ ; 110"; 110™),
comprenant :

le tissage d’une paroi allongée (12) possédant des
bords opposés (16, 17) s’étendant paralléles a un
axe longitudinal central du manchon avec la paroi
possédant des fils de chaine (23 ; 23’ ; 23" ; 23" ;
123 ;123 ;123" ; 123") s’étendant paralléles al'axe
longitudinal central (18 ; 18’; 18" ; 18" ; 118 ; 118’ ;
118" ;118") et des fils de trame (24 ; 24’ ; 24" ; 24" ;
124 ;124 ;124";124") s’étendant transversalement
aux fils de chaine ; caractérisé par I'étape de tissa-
ge des fils de chaine en faisceaux distincts (22 ; 22 ;
22" ;22" ;122 ; 122’ ; 122" ; 122") de fils, chacun
des faisceaux possédant des fils de chaine agencés
cbte a cote dans une relation de butée les uns avec
les autres, les fils de chaine de chaque faisceau dis-
tinct s’étendant sur et sous les mémes fils de trame
les uns avec les autres.

Procédé selon la revendication 9, comprenant en
outre le tissage des faisceaux (22 ; 22’ ; 22" ; 22" ;
122 ; 122’ ; 122" ; 122") sur et sous un seul fil de
trame (24 ; 24’ ; 24" ; 24" ; 124 ; 124’ ; 124"; 124"),
ou

le tissage des faisceaux sur une pluralité de fils de
trame pour former des flotteurs orientés vers I'exté-
rieur (26 ; 26’ ; 26" ; 26"), ou

la thermofixation d’au moins certains des fils de tra-
me pour solliciter les bords opposés (16, 17) en re-
lation de chevauchement les uns avec les autres.

10

15

20

25

30

35

40

45

50

55

1.

12.

13.

14.

15.

Procédé selon la revendication 9, comprenant en
outre la fourniture d’au moins certains des fils de
chaine (23 ;23 ;23" ;23" ;123 ;123 ;123" ;123")
sous forme de fils multifilaments.

Procédé selon la revendication 11, comprenant en
outre la fourniture des fils de trame (24 ; 24’ ; 24" ;
24" ;124 ; 124’ ; 124", 124") sous forme de fils mul-
tiflaments.

Procédé selon la revendication 11, comprenant en
outre la fourniture des fils de chaine (24 ; 24’ ; 24" ;
24" ;124 ; 124’ ; 124", 124") sous forme de fils mul-
tiflaments.

Procédé selon la revendication 11, comprenant en
outre la fourniture d’au moins certains des fils de
chaine (24 ; 24’ ; 24" ; 24" ; 124 ; 124’ ; 124", 124™)
sous forme de fils monofilaments, éventuellement
ladite formation de chacun des faisceaux distincts
(22 ;22 ;22"; 22" ;122 ;122" ; 122" ; 122") com-
prenant des fils multifilaments et monofilaments.

Procédé selon la revendication 9, comprenant en
outre le tissage des fils de chaine (23 ; 23’ ; 23" ;
23" ;123 ;123 ; 123" ; 123") et des fils de trame
(24 ; 24’ ; 24" ; 24" ; 124 ; 124 ; 124"; 124") dans
un motif de tissage de panier.



EP 3 146 099 B1

ia

X
PR
e
SRE
ANEE DA
T OV T
o e
N A S AN
""‘53\'3,33 S <¢%}w\‘4&?§\%‘i\.\ RN
RN RRA % AR oRT
S %‘»

S
0

A A SO
Rt SRR
SRR
SR e

! ‘a e

2 %

e
-.,,“'..3;...\
DA

9.4 & o8
o o] 38

;
§ § { 3 SR
§ § § % WU R SN Y
! X RN &

Hammsssssssssstidasssns N

S L o

3
SRS ey & .
H b CEY
T A——— &
o S
pESEEENY S aaTatammmnaa:

AR RN

Sty sy

ornre,, :;7

R
oo e AT
VY S e R
gt 3 8 H H y
_ posssssssschaadessssssssssad § 3
e SSanass R . N
PEsssess Y Afearanabasnaneie
o

Janmunsaasaad

AN

e RS Iartnassne i e
R 32 S =
AR RS )
» =y T AW
&

Trasastanasssaasnad

aafassassnasanasas:

%

srmmrrasiadaaeed esssssssseedaelsssssstassssssd Sasssssssssssssaed
) 3!
IIEEITAY AR SR S
IRRRRRY MRt

s
N SRR
~ S

T e PRRRRRSRERIRRRSSSS S

I [ ER

[ §8 1

i i P

R R R

N

[ ) HE

[ R HE

[ ) HE

i i fod

By Rt bed 2% od



EP 3 146 099 B1

“ L ) ﬁ B ‘{ Y\ fe2a
ey
P e
e
e

L U R (A

10



EP 3 146 099 B1

1"



EP 3 146 099 B1

123§ﬁ - T - T - ) 137

"\jr ~ ! n g

A
iﬁS’_\g T - T - . :}gm‘ E
26 ) Pans y
e M il , m“”WE& - ....\{.. mmmmmmmmm

123:“"‘”%' - Tl - T ] ) 13¥ ~1

“\\% n "~ n %
EE&?”ﬁ T - 0L - P > 13¢

\“Sr N - t

b by sy B S S SV S

FIG. 3B

: }122“

12



EP 3 146 099 B1

g

[ 4
.7 4 : ] i
# A e o
] -
! ;
B H
7, : <

r#, Y e

/

gt

i,

7 o, =

g %= %

it Sz i

’ 7% kst
i o

B
&
\

H

. e, e, Berilis %
o g, P % o] s
sl o / 7 i
I iy 71 % 1% P Bt
gieane ieaid ot % ] graeits ity
PRI i ] gt % i gritine 81014 e
- VLU L S | i,
e A i sl esres f arsesssissss st s asssassrai] | i e
\.\n.nnﬂﬂﬂﬂﬂﬂuﬂﬂﬂﬂnnnnnnnnnnnnn.n\\\r“ *.lln\ e = \\.\\\.!\!\w»mm“ “m N.«.\ u\\
fr E 2 i
R = B [ %
I, B el it i 2
ol el o3 AT 2
RITTTTIIIIY. . i s i
\\\\nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn\“t P e e 44
%, e = 4
\\\\“«‘:\\\ i [ o o
Zigiige wiiied FH IR Jagns 2 d
giaiann Ganss P 54 S L i A
At cayy gsssmsrrrreee A R e A Goeeeeooooclidtlid ool fordi sorroooooofiatelit e bobtd
. o ) P T
] Vx H L e
- #~ i (e e e e
Toeps 3 A e %
3 i 7827 e FH %44 %
e i aia gLy aaniln g i} 2
g i ) e rroels e
g g% Ay Eeereeteeres 2 2z 22
L Frreaad ““mm“w\!\!\!\. 2271 B
%, \n\\\n:::::{ i g R e e s =
g ot e N“ mmm“\V \\\\\\\\\nm\\w‘\,\“\\d\&\.\n\“\\\\\\\ “\\
bk H 4 euil Ak
i A guiigaty Galiiig H
. ey 13 ‘4
Rty L Y L
wrtress,,, e L e s
" e S S z
) A e s Sa g has )
mnn.nn.nn.ﬁmmmm..................................&nmm“ e RS
e e s ey assssssasatl) 3iat 4 Rhaty e R R H
: Gy IR i Geiliig g 4
P Tiri mai LT L O rrrresse V- Grsrerserrseeen,
4 psssssssrrrslith \ss“\\s\t\kkkkkmmmxmm mmwmm T I s
2 szesessrsee T i itiiiiieesii?
" s e ] b
% G g A e s, o
rerppppritt” \\\\\\\\\\\\\\\\\\\.\.&\\‘\\\w\.\\‘\:\‘\M\\\\\\\\\\\“ it =i “\\\\\\\M\\A\“\.\ i M“ e 7
I hihs et i1 T i H
FRAL T Guiial  gaierd b gy a H
pirng iy R guine el fersrrrrooores
P Vo B W e 5,
Qe w2t B Iy SRR oY e S e
3 e i e e I I
= £ I 2 sorimnnninnnnnnnnnnngy
\s.\wnnnnnnnnnnn& i wwn mmwmWnnnnnnnnnnwnuwmnwnnn.n!wu\ttt\sn\\“ mnwwi“mm“ R \‘\
P mageid ZL e et rrl s b rrnnn,
N\\\\\\\\\\\\\\\\\\\\\\\\m\\ i e “mwm “\\\\\\\\\\\\\\\\\\\nn\\\n\\‘\n‘\n\n\n\n\nm\n\n‘\nnm“\n\n\n\\nn%\n m“wwmn\mw“m“ B A A A A ]
G
\\‘.\anmmwmwmmm“ = mmxwRRRNﬁnﬂﬂ\\nﬂﬂnﬁﬁm&\\n\ AL e oy rssongassssasasosiote
e o o T g g
AuinE ghiieg gt diig b ¢ A P i
puine s godiiaty  ghiaed 8 G Zeing sl i i
fueguie earinad gasiaaty  galind LYY 1N ) 14 i 817" Serrmrrrrrrrery,
. giagaig waned T £ chiliestbrererrrrers) i sececiioiiocs:
ettt et ettt wmmmm&mmmmmWMMNNNWNMM\NMnﬁnﬁﬁﬁmmmm 1
P e P e e e
PR et ees teccceeee 2 ot
SSseirereserrosesorioc AU cerssee 45
U= ST T Y Y Fr i S R e e e T i t
o e g v CH T T R Gieig ALeeddd it LR
guiarshis Geriy suvly Aniind % s Yk Pt i)
) N“mmww\\.“m\\“mmwwwwwwwwwwmwwww\wwwwwww\S\\\\\\\\.mmm b 4
$4Ltsssssdiiitisisssiitiiiis M = i i R
2 i Bt e e 11 42 7
5, W e e e e 7 iz
cooert” T e e B
4 g ] gaslaaty  Galiieg 4 At b ael g
4 g v gadiasty  allieg ) H T b aeln g
b s i gaaisty  Galiieg 7 A i 2ty
F 4 i guilisty  Gallg ., 0 HA i a1y
450518 42 ghgiy andig o d AR aie Hit
4 4 i guiiisty gatitig w2 4 A araih 21
4 4 i graligty  aiiy Ty A i a1y
st ] sl g g R i [
fiad G G thie ew Zoii fi gt 2
4 s v gaiiiity galite ¢ 19 arist i i
H H i e A R g it wiaied il
7 7 EH2% %4 2 A b ] ]
B B g e & v
% ) % J
% W, W W /
) “ £ W £ K
% Y % )
2 4 i gif
% =% %,
] i
#ng =l
s ke

13



EP 3 146 099 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* US 2012132309 A [0003] * US 2013206275 A [0003]

14



	bibliography
	description
	claims
	drawings
	cited references

