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Description
TECHNICAL FIELD

[0001] The present disclosure relates to articles
formed from terry fabrics with filaments yarns and meth-
ods of making same.

BACKGROUND

[0002] Terry fabrics have a wide range of end uses.
More common examples are towels, bath robes, rugs,
top of the bed fabrics, bath mats, and seat covers. Terry
fabrics include ground warp yarns, weft yarns interwoven
with warp yarns, and pile yarns that define pile loops on
one or both sides of the fabric. Terry fabrics are cut to
size and hems or selvedges formed along the edges de-
fine the shape of the article. Terry fabric design takes
into consideration end-use performance requirements
and aesthetics. Design features that impact fabric prop-
erties and therefore contribute to performance of the fab-
ric during use include fiber type, yarn type, yarn count,
pile height, pile density, ground fabric structure, and fab-
ric weight. Optimizing fabric structure for the end-use re-
quirements is difficult and is not always a predictable en-
deavor. Itis known from such document as US 3030691
(Law Marvin A) and EP 2534987 (Tricol Japan Co Ltf) to
provide terry fabrics in which pile loops are provided with
natural and synthetic yarns which are globally treated to
vary the length of pile loops but ensuring and maintain
proper presentation of the variation in height for best ef-
fect has not been considered.

SUMMARY

[0003] Thereis aneed foran article formed from a terry
fabric that includes natural and synthetic yarns that also
hasimproved cushion and unique visual features. An em-
bodiment of the present disclosure is a terry article that
includes a ground component including a plurality of
ground warp yarns and a plurality of weft yarns, and a
pile component disposed on at least one of a lower side
and an upper side of the ground component. The pile
component includes a first plurality of pile loops that ex-
tend away from the ground component along a vertical
direction. The first plurality of pile loops are formed from
a first set of pile yarns comprised of natural fibers and
further define a first pile height. The pile component also
includes a second plurality of pile loops that extend away
from the ground component in the vertical direction. The
second plurality of pile loops are formed from a set of
continuous filament thermoplastic yarns and define a
second pile height that is less than the first pile height.

[0004] The terry article of the present invention in-
cludes a ground component including a plurality of
ground warp yarns and a plurality of weft yarns interwo-
ven with the plurality of ground warp yarns. The weft
yarns and the ground warp yarns each include at least
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one of a natural fiber and a synthetic fiber. The ground
component includes a first side and a second side op-
posed to the first side along a vertical direction. The terry
articles also includes a first pile component disposed on
the first side that also includes a plurality of piles, and a
second pile component disposed on the second side and
that includes a plurality of piles. The plurality of piles the
first pile component includes: 1) a first plurality of pile
loops that extend away from the ground componentalong
the vertical direction, the first plurality of pile loops formed
from a first set of pile yarns comprised of natural fibers,
the first plurality of pile loops including a first pile base
located at the ground component, a first pile end spaced
apart from the first pile base, and a first pile height that
extends from the first pile base to the first pile end along
the vertical direction; and 2) a second plurality of pile
loops that extend away from the ground component in
the vertical direction, the second plurality of pile loops
formed from a set of continuous filament thermoplastic
yarns, the second plurality of pile loops including a sec-
ond pile base at the ground component, a second pile
end spaced apart from the second pile base, and a sec-
ond pile height that extends from the second pile base
to the second pile end along the vertical direction. The
second pile height is less than the first pile height.
[0005] Another embodiment of the present disclosure
is terry article. The terry article includes a ground com-
ponent including a plurality of ground warp yarns and a
plurality of weft yarns interwoven with the plurality of
ground warp yarns. The weft yarns and the ground warp
yarns each include at least one of a natural fiber and a
synthetic fiber. The ground component includes a first
side and a second side opposed to the first side along a
vertical direction. The terry article also includes a first pile
component disposed on the first side. The first pile com-
ponent includes a first plurality of pile loops that extend
away from the ground component along the vertical di-
rection. The first plurality of pile loops are formed from a
first set of pile yarns comprised of natural fibers. The first
plurality of pile loops includes a first pile base located at
the ground component, a first pile end spaced apart from
the first pile base, and a first pile height that extends from
the first pile base to the first pile end along the vertical
direction. The terry article includes a second pile com-
ponent disposed on the second side. The second pile
component includes a second plurality of pile loops that
extend away from the ground component in the vertical
direction. The second plurality of pile loops are formed
from a set of continuous filament thermoplastic yarns,
the second plurality of pile loops including a second pile
base atthe ground component, a second pile end spaced
apart from the second pile base, and a second pile height
that extends from the second pile base to the second pile
end along the vertical direction. The second pile height
is less than the first pile height.

[0006] The present invention also includes a method
of making a terry article. The includes the step of weaving
a pile fabric to include a ground component and a pile
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component disposed on at least one of an upper side
and a lower side of the ground component. The weaving
step forms the pile component with a first plurality of pile
loops formed from natural fiber yarns and a second set
of pile loops formed from continuous filament thermo-
plastic yarns. The method includes, after the weaving
step, thermally treating the pile fabric such that the con-
tinuous filament thermoplastic yarns shrink, thereby de-
creasing a pile height of the second plurality of pile loops
relative to a pile height of the first plurality of pile loops.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Theforegoing summary,aswell asthe following
detailed description of illustrative embodiments of the
present application, will be better understood when read
in conjunction with the appended drawings. For the pur-
poses of illustrating the present application, there is
shown in the drawings illustrative embodiments of the
disclosure. It should be understood, however, that the
application is notlimited to the precise arrangements and
instrumentalities shown.

Figure 1 is a top view of a terry article according to
an embodiment of the present disclosure.

Figure 2 is schematic cross-sectional view of the ter-
ry article taken along line 2-2 in Figure 1.

Figure 3 is a detailed sectional view of a portion of
the terry article shown in Figure 2.

Figure 4 is a top view of a terry article according to
another embodiment of the present disclosure.
Figure 5 is a top view of a terry article according to
another embodiment of the present disclosure.
Figure 6 is a top view of a terry article according to
another embodiment of the present disclosure.
Figure 7 is a top view of a terry article according to
another embodiment of the present disclosure.
Figure 8 is a process flow diagram illustrating proc-
ess steps in the manufacture the terry article illus-
trated in Figures 1-7.

DETAILED DESCRIPTION OF ILLUSTRATIVE EM-
BODIMENTS

[0008] As shown in Figures 1 and 2, the terry article
10 includes a ground component 30 and at least one pile
component. The pile component includes a first set of
pile loops formed from natural yarns and a second set of
pile loops formed from continuous filament thermoplastic
yarns. The finishing process creates pile height differen-
tial between the first set of pile loops and the second set
of loops. The pile height differential can create a visually
observable texture or pattern in the terry article 10. Fur-
thermore, improved cushion profiles are possible by de-
signing the terry article to have different pile heights in
different locations on the article 10. Embodiment of the
present disclosure include several different pile configu-
rations including first and second loops with a height dif-
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ferential. The different pile configuration include: a) a pile
component on only one side of the article that includes
the first set of pile loops and the second set of loops; b)
a pile component both sides of article that includes the
first set of pile loops and the second set of loops; and c)
a first pile component including the first set of pile loops
disposed on a first side of the article and a second pile
component that includes the second set of loops dis-
posed on the other side of the terry article.

[0009] The description and figures illustrate a towel ar-
ticle formed from a terry fabric as one example. However,
terry articles--products made with or including terry fab-
rics--can include, but are not limited to, towels, bath
robes, rugs, top of the bed fabrics, bath mats, and seat
covers. The terry articles as described herein are suitable
for home-uses, e.g. for products in bath or kitchen uses,
commercial uses, such towels designed for hotels, hos-
pitality business, healthcare and restaurants, and/or in-
dustrial uses for cleaning or wiping of spills in industrial
settings.

[0010] Continuing with Figure 1, the terry article 10 in-
cludes opposed ends 12 and 14 spaced apart along a
longitudinal direction 2, and side edges 16 and 18 that
extend from the end 12 to end 14 along the longitudinal
direction 2. The longitudinal direction 2 can be referred
to as the machine direction or warp direction. The side
edges 16 and 18 are spaced apart with respect to each
other along a lateral direction 4 that is perpendicular to
the longitudinal direction 2. The ends 12 and 14 and side
edges 16 and 18 collectively define a towel perimeter,
which in turn defines a size and shape of the terry article.
The article 10 also includes a face 20 and a face 22 op-
posed to the face 20 along a vertical direction 6 that is
perpendicular to the longitudinal and lateral directions 2
and 4, respectively. The terry article 10 has a length L
that extends from end 12 to end 14 along the longitudinal
direction 2 and a width W that extends along the lateral
direction 4. Asillustrated, the terry article length L is great-
er than the width W so as to define shape of a bath towel
or hand towel. The dimensions of the terry article 10 can
defined during manufacturing to any particular size. For
instance, the terry article 10 can be hand towel.

[0011] Continuing with Figure 1 and 2, the terry article
10 includes ground component 30 and at least one pile
component. In illustrated embodiment, the terry article
10 has an upper pile component 60 along a face 20 of
the article 10 and a lower pile component 160 along a
back 22 of the article 10. In some instances, the terry
article 10 includes only one pile component on either the
face 20 or back 22. The ground component 30 includes
an upper side 32 and a lower side 34 spaced from the
upper side along the vertical direction 6. The upper pile
component 60 can project away from the upper side 32
of the ground component 30 along the vertical direction
6 in a first direction 8a. The lower pile component 160
can project from the lower side 34 along the vertical di-
rection 6 in a second direction 8b that is opposite to the
first direction 8a. The terry article ends 12 and 14 include
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hems 24a and 24b, respectively. The side edges 16 and
18 can include hems or selvages 26a and 26b, respec-
tively. The terry article 10 can also include one or more
optional borders 28 that extend across the width W or
the length L of the terry article 10. For example, the terry
article 10 shown in Figure 1 includes a first border 28a
and a second border 28b.

[0012] As illustrated in Figure 1, the upper pile compo-
nent 60 can extend across a majority of the article face
20. Specifically, the upper pile component 60 extends
from one border 28a to the opposite border 28b along
the longitudinal direction 2, between border 28a and end
12, and also between border 28b and end 14. The upper
pile component also extends from one hem 26a at side
edge 16 to the opposing hem 26b at side edge 18 along
the lateral direction 4. The upper pile component 60
therefore defines substantial portion of the face 20 of the
terry article 10. Accordingly, the upper pile component
60 includes a plurality of pile loops (up to all of the pile
loops) located on the upper side 32 of the ground com-
ponent 30. In addition, the lower pile component 160 may
extend along one or both of longitudinal and lateral di-
rection s 2 and 4 on the lower side 34 of the ground
component 30. As shown, the lower pile component 160
corresponds to the upper pile component 60 such that
lower pile component 160 defines a substantial portion
of the back 22 of the terry article 10. Accordingly, the
lower pile component 160 includes a plurality of pile
loops, up to all of the pile loops, on the lower side 34 of
the ground component 34. The upper pile component 60
may be referred to as a first pile component and the lower
pile component 160 may be referred to as a second pile
component.

[0013] The ground component 30 includes a plurality
of ground warp yarns 40 and a plurality of weft yarns 42
interwoven with the plurality of ground warp yarns 40.
The ground component 30 may defined by a number of
woven structures. Exemplary woven structures for the
ground component 30 include, but are not limited to, 1Xx1
plain weave, 2X1 rib weave, 2x2 rib weave, or 3x1 rib
weave. As further explained below, the ground warp and
weft yarns each comprise one or more of natural fiber
and a synthetic fiber. For instance, each ground warp
yarns may be natural fiber yarns, synthetic fiber yarns,
or a blended natural and synthetic fiber yarns.

[0014] The ground warp yarns 40 can be formed from
any number of fiber types. For instance, the ground warp
yarns can be natural fiber yarns, synthetic yarns, natural
and synthetic blended yarns. Synthetic yarns with good
moisture absorbency and/or retention properties may be
used in some instances as the ground warp yarns. The
natural fiber yarns may include primarily cotton fibers,
flax, bamboo, hemp, or other natural fibers. Natural and
synthetic blended yarns can include blends of cotton and
polyethylene terephthalate (PET) staple fibers, cotton
and polylactic acid (PLA) staple fibers, and cotton and
polypropylene (PP) staple fibers. The present disclosure
is not limited to cotton blends. Other natural and synthetic

10

15

20

25

30

35

40

45

50

55

blends include cotton and staple microfibers. Additional
natural and synthetic blends include cotton and staple
fibers with complex cross-sectional shapes. In another
example, the natural and synthetic blended yarns can
include cotton fibers in a core-spun construction with a
synthetic filament comprising the core. Synthetic yarns
may include rayon fibers (e.g. Modal, Lyocell), microfiber
staple fibers, or blends of PET and polyamide microfib-
ers.

[0015] The ground warp yarns 40 can be any type of
spun yarn structure. For example the ground warp yarns
can be ring spun yarns, open end yarns, or rotor spun
yarns, or filaments In another embodiment, the ground
warp yarns can be Hygrocotton ® brand yarns marketed
by Welspun India Limited. Furthermore, yarns can be
formed as disclosed in U.S. Patent No. 8,833,075, enti-
tled "Hygro Materials for Use In Making Yarns And Fab-
rics," (the 075 patent). The 075 patent is incorporated by
referenceinto presentdisclosure. The ground warp yarns
have a count in a range between about 984 dtex (6 Ne)
to about 98 dtex (60 Ne). In one example, the ground
warp yarns have a count of about 369 dtex (16 Ne). In
another example, the ground warp yarns have a count
of about 295 dtex (20 Ne). In another example, the ground
warp yarns have a count of about 246 dtex (24 Ne). In
another example, the ground warp yarns have a count
of about 197 dtex (30 Ne). In another example, the ground
warp yarns have a count of about 174 Dtex (34 Ne). In
another example, the ground warp yarns have a count
of about 148 Dtex (40 Ne). In another example, the
ground warp yarns have a count of about 118 Dtex (50
Ne). In addition, the ground warp yarns can be plied
yarns. In one example, the natural fiber warp yarn is 2-
ply yarn. In another example, the ground warp yarns yarn
is a 3 ply yarn.

[0016] The weftyarns42 canbeformedfrom anumber
of fiber types in a variety of different yarn structures. For
instance, the weft yarns can be natural fiber yarns, syn-
thetic yarns, natural and synthetic blended yarns. The
ground weft yarns can be ring spun yarns, open end
yarns, or rotor spun yarns, or filaments. The ground weft
yarns can be Hygrocotton ® brand yarns marketed by
Welspun India Limited. Furthermore, yarns can be
formed as disclosed the 075 patent. The weft yarns 42
can have a count in a range between about 98 Dtex (6
Ne) to about 98 Dtex (60 Ne). In accordance with the
illustrated embodiment, the weft yarns 42 can be similar
to the ground warp yarns described above.

[0017] Turning to Figure 3, the upper pile component
60 can be disposed on the upper side 32 of ground com-
ponent 30. In accordance with the illustrated embodi-
ment, the upper pile component 60 includes an upper
first plurality of pile loops 62 that extend away from the
ground component 30 in the first direction 8a. The first
plurality of pile loops 62 are formed by a first set of pile
yarns 64. The first plurality of pile loops 62 further define
a base 66 located at the ground component 30, a pile
end 68 spaced apart from the base 66 along a respective
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pile loop 62, and a first pile height HI that extends from
the base 66 to the pile end 68. The first pile height H1
may be referred to as the upper first pile height H1.
[0018] The upper pile component60 includes a second
plurality of pile loops 72 that extend away from the ground
component 30 in the first direction 8a. The second plu-
rality of pile loops 72 are formed from a set of continuous
filament thermoplastic yarns 74. The continuous filament
thermoplastic yarns may be referred to as second pile
yarns. Each loop 72 includes a pile base 76 at the ground
component 30, a pile end 78 spaced apart from the pile
base 76, and a second pile height H2 that extends from
the pile base 76 to the pile end 78. The second pile height
H2 may be referred to as the upper second pile height
H2. The upper pile component 60 is configured such that
the upper second pile height H2 is less than the upper
first pile height H1 due to thermally induced shrinkage of
the continuous filament thermoplastic yarns 74. In one
example, the upper second pile height H2 is at about 1
mm to about 5 mm less than the upper first pile height
H1. In one example, the upper second pile height H2 is
at least 15 % less than the upper first pile height H1. In
another example, the upper second pile height H2 is be-
tween about 15% to about 50% less than the upper first
pile height H1. In another example, the upper second pile
height H2 is between about 20 % to about 40% less than
the upper first pile height H1. In another example, the
upper second pile height H2 is between is about 20%
less than the upper first pile height H1. In yet another
example, the upper second pile height H2 is between is
about 30% less than the upper first pile height H1. In yet
another example, the upper second pile height H2 is
about 40% less than the upper first pile height H1.
[0019] The upper pile component 60 includes first pile
zones 80 that include the first pile loops 62 and second
pile zones 82 that include the second pile loops 72. The
first and second pile zones 80 and 82 can be randomly
distributed across the terry article 10 such that the height
differential between the first and second loops 62 and 72
creates visually perceptible texture across width W and
length L of the upper pile component 60. Turning to Fig-
ures 4-7, in accordance with the illustrated alternative
embodiments, the first and second pile zones 80 and 82
can define distinct shapes with respect to each other.
Specifically, the first and second pile zones 80 and 82
can be configured to have one or more of a linear, cur-
vilinear, and rectilinear shape. Figure 4 illustrates an al-
ternative embodiment of a terry article 11a that includes
a first pile zone 81a that surrounds multiple square
shaped second zones 82a. In Figure 5, an alternative
embodiment of a terry article 11b includes rectilinear
shaped first pile zones 81b andrectilinear shaped second
zones 82b. In Figure 6, in accordance with another alter-
native embodiment, a terry article 11c includes a first pile
zone 81b that surrounds circular shaped second zones
82b. In Figure 7, an alternative embodiment of a terry
article 11d includes a plurality of curvilinear shaped
bands that define the first pile zones 81d and curvilinear
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narrow bands that define second zones 82d.

[0020] As described above, the first pile yarns 64 de-
fine the first plurality of loops. The first pile yarns 64 may
include natural fibers. The natural fibers in the first pile
yarns 64 can be cotton, flax, bamboo, hemp, or other
natural fibers with improved moisture absorbency and
retention properties. In one example, the natural fibers
are cotton fibers. Furthermore, the first pile yarn can be
a ring spun yarn, an open end yarn, a rotor spun yarn,
or the Hygrocotton ® brand yarn in accordance with the
075 patent. The first pile yarns 64 may have a count be-
tween about 984 Dtex (6 Ne) to about 98 Dtex (60 Ne).
In one example, the first pile yarns 64 may have a count
between 591 Dtex (10 Ne) to about 118 Dtex (50 Ne),
and preferably between about 591 Dtex (10 Ne) to about
197 Dtex (30 Ne). In another example, the first pile yarns
64 may have a count between 197 Dtex (10 Ne) to about
246 Dtex (24 Ne). In one example, the first pile yarns 64
have a count of about 369 Dex (16 Ne). In another ex-
ample, the first pile yarns 64 have a count of about 295
Dtex (20 Ne). In another example, the first pile yarns 64
have a count of about 246 Dtex (24 Ne). Furthermore,
the first pile yarns 64 can have between about 150 and
350 turns/meter of twist, preferably between about 200
to about 300 turns/meter of twist. In addition, the first pile
yarns 64 can be plied yarns. In one example the first pile
yarn is 2-ply yarn. In another example, the first pile yarns
64 are 3-ply yarns. In another example, the first pile yarns
64 are 4-ply yarns.

[0021] The second pile yarns 74 include continuous
filament thermoplastic yarns and define the second
loops. The continuous filament yarns may include PET
filaments, PLA filaments, PP flaments, or other filaments
formed from thermoplastic polymers. In order to permit
yarn shrinkage and this decrease pile height in the sec-
ond plurality of loops, the continuous filament yarns are
non-heatset yarns. Because the fiber morphology and
stresses have not been fixed due to heat set processing
prior to fabric formation, subsequent exposure of the con-
tinuous filament yarns in pile components to a tempera-
ture that exceeds the polymer glass transition tempera-
ture (Tg) causes the filaments to shrink along filament
length and possibly radially. This in turn causes the sec-
ond pile height H2 (the second pile loops) to decrease
relative to the pile height H1 of the first pile loops.
[0022] In accordance with the illustrated embodiment,
the continuous filament thermoplastic yarns have a count
between about 295 Dtex (75) denier to about 1333 Dtex
(1200 denier). In another example, the continuous fila-
ment thermoplastic yarns have a count between about
189 Dtex (170 denier) to about 589 (530), and preferably
between about 222 Dtex (200 denier) to about 444 Dtex
(400 denier). In one example, the continuous filament
yarns have a count of about 247 Dtex (220) denier. In
another example, the continuous filament yarn has a
countofabout 300 Dtex (270 denier). In another example,
the continuous filament yarn has a count of about 367
Dtex (330) denier.
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[0023] Continuing with Figure 3, the terry article 10 can
also include the lower pile component 160. The lower
pile component 160 is sometimes referred to as the sec-
ond pile component. In accordance with the illustrated
embodiment, the lower pile component 160 includes a
lower first plurality of pile loops 162 that extends away
from the ground component 30 in the second direction
8b. The lower first plurality of pile loops 162 are formed
by a first set of pile yarns 164, which are similar to the
first pile yarns 64 that form pile loops 62 in the upper pile
component 60. The first plurality of pile loops 162 further
define a base 166 located at the ground component 30,
a pile end 168 spaced apart from the base 166 along a
respective pile loop 162, and a third pile height H3 that
extends from the base 166 to the pile end 168. The third
pile height H3 may be referred to as lower first pile height
H3. The lower pile component 160 also includes a lower
second plurality of pile loops 172 that project away from
the ground component 30 in the second direction 8b. The
second plurality of pile loops 172 are formed from a set
of continuous filament thermoplastic yarns 174 which are
similar the continuous filament yarns 74 that form loops
72 in the upper pile component 60. The second plurality
of pile loops 172 include a pile base 176 at the ground
component 30, a pile end 178 spaced apart from the pile
base 176, and a fourth pile height H4 that extends from
the pile base 176 to the pile end 178. The fourth pile
height referred to as the lower second pile height H4.
The lower pile component 160 is configured such that
the fourth pile height H4 is less than the third pile height
H4 as aresult of thermally induced shrinkage of the con-
tinuous filament thermoplastic yarns 174. In one exam-
ple, the lower second pile height H4 is at least 15 % less
than the lower first pile height H3. In another example,
the lower second pile height H4 is between about 15%
to about 50% less than the lower first pile height H3. In
another example, the lower second pile height H4 is be-
tween about 20 % to about 40% less than the lower first
pile height H3. In another example, the lower second pile
height H4 is between is about 20% less than the lower
first pile height H3. In yet another example, the lower
second pile height H4 is between is about 30% less than
the lower first pile height H3. In yet another example, the
lower second pile height H4 is about 40% less than the
lower first pile height H3.

[0024] The lower pile component 160 can also include
or more first pile zones 180 that include the lower first
pile loops 162, and one or more second pile zones 182
that include the lower second pile loops 172. The first
and second pile zones 180 and 182 can be randomly
distributed across the terry article 10 such that the height
differential between the lower first and second pile loops
162 and 172 creates a visually perceptible texture across
width W and length L of the lower pile component 160.
In other embodiments, the first and second pile zones
180 and 182 can define distinct shapes with respect to
each other. For example, the pile zones 180 and 182 can
define one or more of linear, curvilinear, and rectilinear
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shapes.

[0025] A method of making a terry article according to
an embodiment of the disclosure is illustrated in Figure
8. The method 200 includes yarn formation processing
steps 210 for: a) ground warp yarns, b) weft yarns, c) the
first pile warp yarns, and d) the second pile warp yarns.
In embodiments where the terry article 10 includes upper
and lower pile components 60 and 160, yarn formation
210 can includes forming additional first and second pile
yarn sets for the lower pile component 160. Exemplary
yarn formation phases will be described next.

[0026] During yarn formation 210, the ground warp
yarns may be formed from any number of fiber types.
The ground warp yarns can be formed primarily with nat-
ural fibers, natural and synthetic blended fibers, and syn-
thetic fibers or yarns with good moisture absorbency
and/or retention properties, as described above. In one
example, the ground warp yarns are formed primarily
from natural fibers, such as cotton.

[0027] Yarn formation 210 for the ground warp yarns
can include various staple yarn spinning systems. Such
yarn spinning systems may include bale opening, card-
ing, optionally combing, drafting, roving, and yarn spin-
ning (yarn spinning processes are not illustrated) to the
desired count and twist level. In some cases, the ground
warp yarns can be plied into 2-ply, 3-ply, or 4-ply config-
urations. After yarn spinning, the ground warp yarns are
wound into the desired yarn packages for ground warp
preparation step 220. In one example, ring spinning is
the preferred spinning system. However, the ground
warp yarns can be formed using open end spinning sys-
tems or rotor spun spinning systems. Furthermore, the
spinning system may include methods to form the Hy-
grocotton ®, as disclosed in the 075 patent. The 075 pat-
ent is incorporated by reference into present disclosure.
[0028] During yarn formation 210, the weft yarns may
be formed with similar fiber types and using the same or
similar yarn spinning systems used to form the ground
warp yarns. As needed the weft yarns may be plied in 2-
ply, 3 ply, or 4-ply configurations. Following weft yarn
spinning, the weft yarns are wound onto desired pack-
ages. The wound packages are then staged for weft in-
sertion during fabric formation steps discussed further
below.

[0029] Yarn formation step 210 includes forming the
upper first pile yarns 64 from natural fibers using typical
yarn spinning systems. For instance, the first pile yarns
64 may formed using the same or similar process to how
the warp yarns were formed. In one example, the natural
fibers are cotton fibers. The first pile yarn formation steps
produces pile yarns with a desired count and twist level
as described above. However, it should be appreciated
that the first pile yarn count and twist level can vary as
needed based on the specific end use. First pile yarn
formation steps may include plying the yarns into 2-ply,
3-ply, or 4-ply configurations. In addition, the first pile
yarns 64 can be formed from blends of cotton and syn-
thetic fibers, such as PET fibers. In alternative embodi-



11 EP 3 141 643 B1 12

ments, the first pile yarns 64 are formed using other fib-
ers, such as viscose rayon.

[0030] The second pile yarns 74 are formed via con-
tinuous filament yarn formation systems. In continuous
filament yarn formation, polymer resins (such as PET,
PLA, and PP) are melted and extruded through orifices
at temperatures that approach the polymer melting tem-
perature (Tm). From the orifices, the filaments may be
slightly tensioned by passing over one or more godets
before being wound onto a desired yarn packages. Ad-
ditional bulking or texturizing steps may be included to
increase the bulk and impart "false twist" to the yarns.
Preferably, the continuous filament yarns 74 are not sub-
jected to extensive heat drawing and tension during yarn
formation so that the resulting filaments are not heat set
(or heat set via subsequent steps prior to fabric forma-
tion). Accordingly, the second pile yarns 74 are some-
times referred to as non-heatset yarns. Non-heatset
yarns can shrink if exposed to temperatures at or above
the respective polymer glass transition temperature (Tg),
in absence of tension applied to the yarns. As further
described below, utilization of non-heatset yarns 74 to
form the second pile loops and the subsequent exposure
to sufficient thermal energy causes the second pile loops
72 to shrink and reduce the pile height H2, as further
detailed below. Continuous filament formation steps re-
sult in continuous filament yarns 74 with the desired
counts as described above.

[0031] Inamethod offorming terry article 10 with upper
and lower pile components 60 and 160, the yarn forma-
tion step 210 may include forming lower first and second
lower pile yarns, in addition to the steps of forming upper
firstand second pile yarns 64 and 74. Forming lower first
and second pile yarns is similar to the production steps
in forming the first pile yarns 64 and the second pile yarns
74.

[0032] Following the yarn formation 210, the method
proceeds to a ground warp preparation step 220 and a
pile warp preparation step 230. The ground warp prep-
aration step 220 includes one or more ground warping
steps, whereby the ground yarn ends are removed from
their respective yarn packages, arranged in a parallel
form, and wound onto a ground warp beam. The ground
warp preparation step 220 also includes a sizing step
where a typical sizing agent is applied to each ground
warp yarn to aid in fabric formation. The ground warp
preparation step 220 results in a warp beam of ground
warp yarns prepared for weaving. The ground warp beam
can be positioned on a mounting arm of a weaving loom
so that the ground warp yarns can be drawn through the
loom components, as further described below.

[0033] The pile warp preparation step 230 includes
similar steps to the ground warp preparation steps--warp-
ing and sizing. In particular, pile warp preparation 230
includes warping and sizing the first pile yarns 64 (e.g.
the natural fiber pile yarns). Furthermore, the pile warp
preparation step 230 also includes warping and sizing a
second pile warp of the continuous filament thermoplastic
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yarns 74 (i.e. the non-heatset yarns). Thus, the pile warp
preparation step 230 results in at least two different pile
warp beams: a first pile warp beam and a second pile
warp beam.

[0034] For embodiments of terry articles that include
upper and lower pile components 60 and 160, the pile
warp preparation 230 step includes preparing four sep-
arate pile warp beams: two upper pile warp beams and
two lower pile warp beams. More specifically, the pile
warp preparation step 230 can include preparing warp
of first pile yarns 64, e.g. natural fiber yarns. The pile
preparation step 230 also includes preparing a warp of
continuous filament thermoplastic yarns 74. The pile
preparation step 230 also included preparing a lower first
pile warp of yarns. In one example, the lower first pile
yarns are natural fiber yarns that are similar to the yarns
in the upper first pile warp. The pile preparation step also
includes preparing a lower second warp of continuous
filament thermoplastic yarns. Step 230 results in four pile
warp beams, with two upper pile warp beams dedicated
to forming the first and second upper loops in the upper
pile component 60, and two lower pile warp beams ded-
icated to forming the first and second lower loops in the
lower pile component 160. The ground and pile warp
beams are positioned on respective mounting arms or
mounting brackets proximate the weaving loom (not
shown).

[0035] Continuing with Figure 8, following the ground
warp and pile warp preparation steps 220 and 230, a
weaving step 240 forms a pile fabric by forming the
ground component 30 and the pile component on one
side (or both sides) of the ground component 30 using a
weaving loom designed for terry weaving. More specifi-
cally, in the weaving step 240, each ground warp yarn
and pile warp yarn from the respective warp beams are
drawn-in (not shown) through various components of a
weaving loom, such as drop wires, heddle eyes attached
to a respective harness, reed and reed dents, in a des-
ignated order as is known in the art.

[0036] After drawing-in is complete, the weaving step
240 proceeds through two phases: a ground component
formation phase and a pile component formation phase.
Both phases include a particular shedding motion to fa-
cilitate interweaving the weft yarns with the ground warp
yarns and pile warp yarns to create the desired pile fabric
construction. Forinstance, shedding motions caninclude
cam shedding, dobby shedding, or jacquard shedding
motions, each of which can cause the selective raising
and lowering of warp ends to create an open shed for
weft insertion. In one example, the weaving loom may
be configured for one type of shedding motion for the
ground warp yarns and another type of shedding motion
for the pile warp yarns. For instance, a cam or dobby
shedding motion can be used for the ground warp yarns
and the jacquard shedding motions can be used for the
pile warp yarns. A specific reed motion and warp take-
off system is utilized to form the pile loops during the pile
component phase and such a mechanism using a terry
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weavingloom is wellknown and will not be repeated here.
[0037] During the ground component phase of the
weaving step 240, weft yarns are interwoven with the
ground warp yarns to define the ground component or
ground fabric. Exemplary ground fabric woven construc-
tions include: a 1x1 plain weave, 2x1 rib weave, 2x2 rib
weave, or 3x1 rib weave. Other woven constructions in
the ground fabric are possible as well. The ground com-
ponentformation phase can utilize different weftinsertion
techniques, including air-jet, rapier, or projectile type weft
(fill) insertion techniques.

[0038] The pile component phase of the weaving step
240 includes interweaving the first pile yarns 64 (via the
first warp) with the ground warp and weft yarns to create
a first set of pile loops that extend away from the ground
component along a vertical direction V. In addition,

pick density that is 3 or more times greater than the pick
density of adjacent portions of the pile fabric. The weav-
ing step 240 can further include weaving one or more
selvedge edges along a length L of the pile fabric.
[0039] The weaving step 240 can form pile fabrics hav-
ing any number of different fabric constructions. In one
example, the pile fabric is formed to result in a 2-pick up
to 5-pick (or more) terry weave pattern. Furthermore, the
pile fabric can have a 1:1 warp order where each ground
warp end is followed by a pile warp end across the width
of the pile fabric. In other embodiments, the pile fabric
can have a 2:2 warp order a pair of ground warp ends
are followed by a pair of pile warp end across the width
of the pile fabric. In one example, the pile fabric can be
formed to include between about 15 to about45 ends/cm,
preferably between about 20 and 30 ends/cm. The weft
or pick density can range between about 10 picks/cm to
about 30 picks/cm. Preferably, the pick density is be-
tween about 15 picks/cm to about 25 picks/cm.

[0040] In embodiments with upper and lower pile com-
ponents 60 and 160, the weaving step 240 further in-
cludes forming upper pile component 60 on the upper
side 32 of the ground component 30 and forming the
lower pile component 160 on the lower side 24 of the
ground component 30. As noted above, the lower pile
component 160 includes a lower first set of pile loops 162
formed from natural fiber yarns and a lower second set
pile loops are formed with continuous filament thermo-
plastic yarns.

[0041] Following weaving step 240, the pile fabric is
subjected to one or more dyeing and finishing steps 250.
Dyeing and finishing steps 250 include a de-sizing step
and a bleaching. The method can also include a step of
applying one or more dyes to the pile fabric. Such a dye-
ing step may include applying reactive dyes to natural
fiber yarns, and cotton yarns in particular. Either batch,
semi-continuous, or continuous dyeing system can be
used to apply reactive dyes the pile fabric. Other dyes
can be used depending on the particular fiber blend. In
other embodiments, yarns can be package died (prior to
weaving).

[0042] Step250includes afinishing step where various
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chemical agents are added to pile fabric to improve or
augment performance characteristics of the terry article.
In one example, the pile fabric can be treated with a hy-
drophilic agent, such as silicones. In another example,
the finishing step includes application of one or more sof-
teners to the fabric, such as cationic softeners, non-ionic
softeners, and silicones. In another example, the finish-
ing step includes application of an antimicrobial agent to
the pile fabric. Other dyes can be used depending on the
particular fiber blend. In other embodiments, yarns can
be package died (prior to weaving).

[0043] Step250includes afinishing step where various
chemical agents are added to pile fabric to improve or
augment performance characteristics of the terry article.
In one example, the pile fabric can be treated with a hy-
drophilic agent, such as silicones. In another example,
the finishing step includes application of one or more sof-
teners to the fabric, such as cationic softeners, non-ionic
softeners, and silicones. In another example, the finish-
ing step includes application of an antimicrobial agent to
the pile fabric.

[0044] After the dyeing and finishing step 250, a ther-
mal treatment step 260 causes the continuous filament
thermoplastic yarns, i.e. the non-heatset yarns, in re-
spective pile components 60 and 160 to shrink. Shrink-
age of the continuous filament thermoplastic yarns de-
creases a pile height of the second plurality of pile loops
relative to the pile height of the first plurality of pile loops.
According to the presentinvention, the thermal treatment
step 260 includes advancing the pile fabric through a
heating machine that exposes the pile fabric to thermal
energy for a period of time that is sufficient to induce
shrinkage in the non-heat set yarns. The thermal energy
is sufficient to expose the pile fabric to a temperature that
is greater than orequalto the glass transition temperature
(Tg) of the continuous filament thermoplastic yarn. The
surface temperature of the pile fabric during the thermal
treatment step 260 approaches or exceeds the glass
transition temperature (Tg) of the continuous filament
thermoplastic yarns. For non-heatset PET filament
yarns, the glass transition temperature (Tg) is between
about 67 to 81 degrees Celsius. For non-heatset PLA
filaments, the glass transition temperature (Tg) is be-
tween about 60 to 65 degrees Celsius. For non-heatset
PP filaments, the pile fabrics are exposed to temperature
between about 100 and to 130 degrees Celsius. Accord-
ingly, the desired surface temperature of the pile fabric
should fall within or exceed somewhat the stated ranges
for each of the fibers mention above. It should be appre-
ciated that any suitable thermal treatment can be used,
such as, convection, steam, or infrared thermal treat-
ments. Accordingly, the heating machine can include a
convection oven, a steam oven, or an infrared oven.
[0045] During the thermal treatment step 260, the pile
fabric is exposed to the desired thermal energy levels for
a period of time that is sufficient to induce shrinkage in
the non-heatset pile yarns. The exposure time is depend-
ent on the dwell time of pile fabric within the heating ma-
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chine, which is related to the machine speed and length
of the heating zones within the heating machine. In one
example, the pile fabric is advanced through the heating
machine at a rate that ranges between 2.0 meters/min
up to about 30 meters/min, which varies based on
number heating zones.

[0046] Following the thermal treatment step 260, the
method includes a cutting step 270 where the pile fabric
is cut to size of one or more terry articles, such as bath
towel, a hand towel, and a washcloth. Following cutting
270, additional edge binding or hems can be applied to
finish the cut edges. After the cutting step, a packing step
280 places the finished terry articles in suitable packag-
ing for shipment.

[0047] While the disclosure is described herein using
a limited number of embodiments, these specific embod-
iments are notintended to limit the scope ofthe disclosure
as otherwise described and claimed herein.

Claims
1. Aterry article (10) comprising:

a ground component (30) including a plurality of
ground warp yarns (40) and a plurality of weft
yarns (42) interwoven with the plurality of ground
warp yarns, wherein the weft yarns and the
ground warp yarns each include at least one of
a natural fiber and a synthetic fiber, the ground
component including a lower side (34) and an
upper side (32) opposed to the lower side along
a vertical direction (6) ; and

a pile component including 1) a first plurality of
pile loops (62) that extend away from the ground
component along the vertical direction, the first
plurality of pile loops formed from a first set of
pile yarns (64) comprised of natural fibers, the
first plurality of pile loops including a first pile
base (66) located at the ground component, a
first pile end (68) spaced apart from the first pile
base, and a first pile height (H1) that extends
from the first pile base to the first pile end along
the vertical direction, and 2) a second plurality
of pile loops (72) that extend away from the
ground component in the vertical direction, the
second plurality of pile loops formed from a set
of continuous filament thermoplastic yarns (74),
the second plurality of pile loops including a sec-
ond pile base (76) at the ground component, a
second pile end spaced apart from the second
pile base, and a second pile height (H2) that
extends from the second pile base to the second
pile end (78) along the vertical direction, the sec-
ond pile height is less than the first pile height,
the article characterized in that the article has
asurface in partformed by the second pile height
(H2) having the ends (78) shrunk relative to the
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first set of pile yarns in zones 80, 82 and relative
to the remaining parts of the second pile whilst
maintained in a substantially stable vertical up-
right direction relative to each other by respec-
tive presentation on the warp yarns and weft
yarns woven together.

2. The terry article of claim 1, wherein the pile compo-

nentis an upper pile component (60) that is disposed
on the upper side, wherein the first plurality of pile
loops is an upper first plurality of pile loops, and the
second plurality of pile loops is a upper second plu-
rality of pile loops.

3. Theterry article of claim 2, further comprising a lower

pile component (160) disposed on the lower side,
the lower pile component including a lower first plu-
rality of pile loops and a lower second plurality of pile
loops, wherein the lower second plurality of pile loops
are formed from continuous filament thermoplastic
yarns.

4. The terry article of claim 1, wherein the first plurality

of pile loops are randomly distributed among the sec-
ond plurality of pile loops across a length and width
dimension of the pile component.

5. The terry article of claim 1, wherein:

thefirst pile zones defines one or more of alinear
shape, a curvilinear shape, and a rectilinear
shape; and/or

the second pile zones defines one or more of a
linear shape, a curvilinear shape, and a rectilin-
ear shape.

6. The terry article of claims land any claim dependent
thereon wherein the continuous filament thermo-
plastic yarns include non-heat set thermoplastic fil-
aments.

7. The terry article of any of claims land any claim de-
pendent thereon wherein the continuous filament
thermoplastic yarns have a countin arange between
about 189 dtex (170 denier) to about 589 dtex (530
denier).

8. The terry article of any of claims land any claim de-

pendent thereon wherein the first set of pile yarns
have a count in a range between about 984 dtex (6
Ne) to about 98 dtex (60 Ne).

9. The terry article of any of claims land any claim de-

pendent thereon wherein the natural fiber of the first
set of pile yarns is cotton fiber.

10. A method of making a terry article (10), the compris-
ing the steps of:
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weaving (240) a pile fabric including a ground
component (30) and a pile component disposed
on at least one of an upper side (60) and a lower
side (160) of the ground component, such that,
the pile component includes a first plurality of
pile loops (62) formed from natural fiber yarns
and a second set of pile loops (72) formed from
continuous filament thermoplastic yarns; and
after the weaving step, thermally treating (260)
the pile fabric such that the continuous filament
thermoplastic yarns is subject to heat shrink ad-
justment, thereby decreasing a pile height (H2)
of the second plurality of pile loops relative to a
pile height (H1) of the first plurality of pile loops,
the method characterized in that the heat
shrink adjustment is by surface heat treatment
upon pile fabric of the article above the glass
transition temperature of the continuous fila-
ment thermoplastic yarn at a rate of 2 to 30 me-
ters per minute such thatends (78) of the second
piles shrinks about the surface of the pile fabric
in a substantially upright vertical direction rela-
tive to the first set of pile yarns to provide that
the second pile height is less than the first pile
height in the substantially upright direction from
the ground component upon the warp yarns and
weft yarns woven together of the ground com-
ponent.

The method of claim 11, the continuous filamentther-
moplastic yarns are non-heat set yarns, wherein the
thermally treating step includes advancing the pile
fabric through a heating machine that exposes the
pile fabric to thermal energy for a period of time that
is sufficient to induce shrinkage in the non-heat set
yarns.

The method of claim 11, wherein the thermally treat-
ing step includes exposing the pile fabric to a tem-
perature that is greater than or equal to the glass
transition temperature of the continuous filament
thermoplastic yarn.

The method of claim 11, wherein the weaving step
includes:

forming the pile component on the upper side of
the ground component; and

forming a second pile component on the lower
side of the ground component such that the low-
er pile component includes a lower first plurality
of pile loops and a lower second plurality of pile
loops that are formed from a second set of con-
tinuous filament thermoplastic yarns.
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Patentanspriiche

1.

Ein Frottee-Artikel (10) umfassend:

Eine Grundkomponente (30), umfassend eine
Vielzahl von Grundkettenfaden (40) und eine
Vielzahl von Schussfaden (42), die mit der Viel-
zahl der Grundkettenfaden verwoben sind, wo-
bei die Schussfaden und die Grundkettenfaden
jeweils mindestens eine Naturfaser und eine
Synthetikfaser beinhalten und die Grundkomp-
onente eine Unterseite (34) und eine Oberseite
(32) gegeniiber der Unterseite entlang einerver-
tikalen Richtung (6) beinhaltet; und

eine Florkomponente, umfassend 1) eine erste
Vielzahl von Florschleifen (62), die sich weg von
der Grundkomponente entlang der vertikalen
Richtung erstrecken, die erste Vielzahl der Flor-
schleifen, die aus einem ersten Satz von Flor-
faden (64) gebildet sind, die Naturfasern umfas-
sen, die erste Vielzahl der Florschleifen beinhal-
tet eine erste Florbasis (66) an der Grundkom-
ponente, ein erstes Florende (68), das raumlich
von der ersten Florbasis getrennt ist, und eine
erste Florhéhe (H1), die sich von der ersten Flor-
basis zu dem ersten Florende entlang der ver-
tikalen Richtung erstreckt, und 2) eine zweite
Vielzahl von Florschleifen (72), die sichweg von
der Grundkomponente in die vertikale Richtung
erstrecken, die zweite Vielzahl von Florschlei-
fen, die aus einem Satz von kontinuierlichen
thermoplastischen Filamentgarnen (74) gebil-
det ist, wobei die zweite Vielzahl der Florschlei-
fen eine zweite Florbasis (76) an der Grundkom-
ponente beinhaltet, ein zweites Florende, das
raumlich von der zweiten Florbasis getrennt ist,
und eine zweite Florhéhe (H2), die sich von der
zweiten Florbasis zum zweiten Florende (78)
entlang der vertikalen Richtung erstreckt, die
zweite Florhéhe ist geringer als die erste Flor-
héhe, der Artikel gekennzeichnet dadurch,
dass der Artikel eine Oberflache hat, die teilwei-
se durch die zweite Florhéhe (H2) gebildet wird,
wobei die Enden (78) im Verhaltnis zu dem ers-
ten Satz von Florfaden in den Bereichen 80, 82
und im Verhaltnis zu den verbleibenden Teilen
des zweiten Florfadens geschrumpft sind, wah-
rend sie durch eine entsprechende Prasentation
auf den miteinander verwobenen Kettenfaden
und Schussfaden in einer im Wesentlichen sta-
bilen vertikalen aufrechten Richtung im Verhalt-
nis zueinander bleiben.

Der Frottee-Artikel nach Anspruch 1, wobei die Flor-
komponente eine obere Florkomponente (60) ist, die
ander Oberseite angeordnetist, wobei die erste Viel-
zahl der Florschleifen eine obere erste Vielzahl von
Florschleifen ist, und die zweite Vielzahl der Flor-
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schleifen eine obere zweite Vielzahl von Florschlei-
fen ist.

Der Frottee-Artikel nach Anspruch 2, ferner umfas-
send eine untere Florkomponente (160), die an der
Unterseite angeordnet ist, wobei die untere Florkom-
ponente eine erste Vielzahl von Florschleifen und
eine untere zweite Vielzahl von Florschleifen bein-
haltet, wobei die untere zweite Vielzahl von Flor-
schleifen aus kontinuierlichen thermoplastischen Fi-
lamentgarnen gebildet ist.

Der Frottee-Artikel nach Anspruch 1, wobei die erste
Vielzahl von Florschleifen beliebig unter der zweiten
Vielzahl von Florschleifen quer durch das Langen-
und Breitenmal} der Florkomponente verteilt ist.

Der Frottee-Artikel nach Anspruch 1, wobei:

der erste Florbereich eine oder mehrere lineare
Formen, eine kurvenlinige Form und eine ge-
radlinige Form definiert; und/oder

der zweite Florbereich eine oder mehrere line-
are Formen, eine kurvenlinige Form und eine
geradlinige Form definiert.

Der Frottee-Artikel nach Anspruch 1 und jedem da-
von abhangigen Anspruch, wobei die kontinuierli-
chen thermoplastischen Filamentgarne nicht ther-
mofixierte thermoplastische Filamente beinhalten.

Der Frottee-Artikel nach Anspruch 1 und jedem da-
von abhangigen Anspruch, wobei die kontinuierli-
chen thermoplastischen Filamentgarne eine Anzahl
in einem Bereich zwischen ungefahr 189 dtex (170
Denier) bis ungefahr 589 dtex (530 Denier) haben.

Der Frottee-Artikel nach Anspruch 1 und jedem da-
von abhangigen Anspruch, wobei der erste Satz von
Filamentgarnen eine Anzahl in einem Bereich zwi-
schen ungefahr 984 dtex (6 Ne) bis ungefahr 98 dtex
(60 Ne) haben.

Der Frottee-Artikel nach Anspruch 1 und jedem da-
von abhangigen Anspruch, wobeidie Naturfaser des
ersten Satzes von Florfaden eine Baumwollfaser ist.

Ein Verfahren zur Herstellung eines Frottee-Artikels
(10), die folgenden Schritte umfassend:

Weben (240) eines Florgewebes, das eine
Grundkomponente (30) und eine Florkompo-
nente beinhaltet, angeordnet mindestens an ei-
ner Oberseite (60) oder einer Unterseite (160)
der Grundkomponente, so dass die Florkompo-
nente eine erste Vielzahl von Florschleifen (62)
beinhaltet, die aus Naturfasergarnen gebildet
sind, und einen zweiten Satz von Florschleifen
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(72), die aus kontinuierlichen thermoplastischen
Filamentgarnen gebildet sind; und

nach dem Webeschritt, die thermische Behand-
lung (260) des Florgewebes, bei der die konti-
nuierlichen thermoplastischen Filamentgarne
einer Warmeschrumpfanpassung unterzogen
werden, wodurch eine Florhdhe (H2) der zwei-
ten Vielzahl von Florschleifen im Verhaltnis zu
einer Florhéhe (H1) der ersten Vielzahl von Flor-
schleifen verringert wird,

das Verfahren gekennzeichnetdadurch, dass
die Warmeschrumpfanpassung eine Oberfla-
chenwarmebehandlung am Florgewebe des Ar-
tikels oberhalb der Glastibergangstemperatur
des kontinuierlichen thermoplastischen Fila-
mentgarns bei einer Rate von 2 bis 30 Metern
pro Minute ist, so dass die Enden (78) des zwei-
ten Flors die Oberflache des Florgewebes in ei-
nerim Wesentlichen aufrechten vertikalen Rich-
tung im Verhaltnis zum ersten Satz der Florfa-
den schrumpft, um daflir zu sorgen, dass die
zweite Florhéhe geringer ist als die erste Flor-
hoéhe in der im Wesentlichen aufrechten Rich-
tung von der Grundkomponente an den mit der
Grundkomponente verwobenen Ketten- und
Schussfaden.

Das Verfahren nach Anspruch 11, wobei die konti-
nuierlichen thermoplastischen Filamentgarne nicht
thermofixierte Garne sind und wobei der thermische
Behandlungsschritt den Vorschub des Florgewebes
durch eine Warmeanlage beinhaltet, die das Florge-
webe fir eine bestimmte Zeit der Warmeenergie
aussetzt, die ausreicht, um die Schrumpfung in den
nicht thermofixierten Garnen einzuleiten.

Das Verfahren nach Anspruch 11, wobei der thermi-
sche Behandlungsschritt die Aussetzung des Flor-
gewebes einer Temperatur beinhaltet, die hdher
oder gleichist wie die Glasiibergangstemperatur des
kontinuierlichen thermoplastischen Filamentgarns.

Das Verfahren nach Anspruch 11, wobei der Webe-
schritt Folgendes beinhaltet: Bilden der Florkompo-
nente an der Oberseite der Grundkomponente; und
Bilden einer zweiten Florkomponente an der Unter-
seite der Grundkomponente, so dass die untere Flor-
komponente eine untere erste Vielzahl von Flor-
schleifen und eine untere zweite Vielzahl von Flor-
schleifen beinhaltet, die aus einem zweiten Satz von
kontinuierlichen thermoplastischen Filamentgarnen
gebildet werden.

Revendications

1.

Article en tissu éponge (10) comprenant :
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un élémentde fond (30) comportant une pluralité
de fils de chaine de fond (40) et une pluralité de
fils de trame (42) entrelacés avec la pluralité de
fils de chaine de fond, dans lequel les fils de
trame et les fils de chaine de fond comprennent
chacun au moins une fibre naturelle et une fibre
synthétique, I’élément de fond comportant un
coté inférieur (34) et un cbdté supérieur (32) op-
posé au cbté inférieur le long d’'une direction ver-
ticale (6) ; et

un élément de poil comportant 1) une premiére
pluralité de bouclettes (62) qui s’étendent a par-
tir de I'élément de fond le long de la direction
verticale, la premiére pluralité de bouclettes
étant formée a partir d’'un premier ensemble de
fils de poil (64) composés de fibres naturelles,
la premiére pluralité de bouclettes comportant
une premiére base de poil (66) située au niveau
deI'élément de fond, une premiére extrémité de
poil (68) espacée de la premiéere base de poil,
et une premiére hauteur de poil (H1) qui s’étend
de la premiere base de poil a la premiére extré-
mité de poil le long de la direction verticale, et
2) une seconde pluralité de bouclettes (72) qui
s’étendent a I'écart de I'élément de fond dans la
direction verticale, la seconde pluralité de bou-
clettes étant formée d’'un ensemble de fils ther-
moplastiques a filaments continus (74), la se-
conde pluralité de bouclettes comportant une
seconde base de poil (76) au niveau de I'élé-
ment de fond, une seconde extrémité de poil
espacée de la seconde base de poil et une se-
conde hauteur de poil (H2) qui s’étend de la se-
conde base de poil a la seconde extrémité de
poil (78) le long de la direction verticale, la se-
conde hauteur de poil étant inférieure a la pre-
miere hauteur de poil, I'article caractérisé en
ce que l'article présente une surface en partie
formée par la seconde hauteur de poil (H2) dont
les extrémités (78) sont rétractées par rapport
au premier ensemble de fils de poil dans les zo-
nes 80, 82 et par rapport aux parties restantes
du second poil tout en étant maintenues dans
une direction verticale vers le haut sensiblement
stable les unes par rapport aux autres par une
présentation respective sur les fils de chaine et
les fils de trame tissés ensemble.

Article entissu éponge selonla revendication 1, dans
lequel I'élément de poil est un élément de poil supé-
rieur (60) qui est disposeé sur le coté supérieur, dans
lequellapremiére pluralité de bouclettes est une pre-
miere pluralité supérieure de bouclettes, et la secon-
de pluralité de bouclettes est une seconde pluralité
supérieure de bouclettes.

Article en tissu éponge selon la revendication 2,
comportant en outre un élément de poil inférieur
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(160) disposé sur le cbté inférieur, I'élément de poil
inférieur comportant une premiére pluralité inférieu-
re de bouclettes et une seconde pluralité inférieure
de bouclettes, dans lequel la seconde pluralité infé-
rieure de bouclettes est formée de fils thermoplasti-
ques a filaments continus.

Article entissu éponge selonlarevendication 1, dans
lequel la premiére pluralité de bouclettes est distri-
buée de maniére aléatoire parmila seconde pluralité
de bouclettes sur une dimension de longueur et de
largeur de I'élément de poil.

Article entissu éponge selonlarevendication 1, dans
lequel :

les premiéres zones de poil définissent une ou
plusieurs formes parmi une forme linéaire, une
forme curviligne et une forme rectiligne ; et/ou
les secondes zones de poil définissent une ou
plusieurs formes parmi une forme linéaire, une
forme curviligne et une forme rectiligne.

Article en tissu éponge selon la revendication 1 et
une quelconque revendication dépendante de celle-
ci, dans lequel les fils thermoplastiques a filaments
continus comprennent des filaments thermoplasti-
ques non thermodurcis.

Article en tissu éponge selon 'une quelconque des
revendications 1 et toute revendication qui en dé-
pend, dans lequel les fils thermoplastiques a fila-
ments continus présentent un compte compris entre
environ 189 dtex (170 deniers) et environ 589 dtex
(530 deniers).

Article en tissu éponge selon 'une quelconque des
revendications 1 et toute autre revendication qui en
dépend, dans lequel le premier ensemble de fils de
poil présente un compte compris entre environ 984
dtex (6 Ne) et environ 98 dtex (60 Ne).

Article en tissu éponge selon l'une quelconque des
revendications 1 et toute autre revendication qui en
dépend, dans lequel la fibre naturelle du premier en-
semble de fils de poil est une fibre de coton.

Procédé de fabrication d’un article en tissu éponge
(10) comportant les étapes de :

tissage (240) d'un tissu a poil comportant un élé-
ment de fond (30) et un élément de poil disposés
sur au moins I'un parmi un coté supérieur (60)
et un coté inférieur (160) de I'élément de fond,
de sorte que I'élément de poil comporte une pre-
miéere pluralité de bouclettes (62) formées a par-
tir de fils de fibres naturelles et un second en-
semble de bouclettes (72) formées a partir de



1.

12.

13.

23 EP 3 141 643 B1

fils thermoplastiques a filaments continus ; et
apres I'étape de tissage, le traitement thermique
(260) du tissu a poil de sorte que les fils thermo-
plastiques a filaments continus sont soumis a
un réglage de rétraction thermique, diminuant
ainsi une hauteur de poil (H2) de la seconde
pluralité de bouclettes par rapport a une hauteur
de poil (H1) de la premiére pluralité de bouclet-
tes,

le procédé est caractérisé en ce que le réglage
de la rétraction thermique est effectué par un
traitement thermique de surface sur le tissu a
poil de l'article au-dessus de la température de
transition vitreuse du fil thermoplastique a fila-
ments continus a une vitesse de 2 a 30 metres
par minute de sorte que les extrémités (78) des
seconds poils se rétractent autour de la surface
du tissu a poil dans une direction verticale sen-
siblement vers le haut par rapport au premier
ensemble de fils de poil pour faire en sorte que
la seconde hauteur de poil soit inférieure a la
premiére hauteur de poil dans la direction sen-
siblement vers le haut a partir de I'élément de
fond sur les fils de chaine et les fils de trame
tissés ensemble de I'élément de fond.

Procédé selon la revendication 11, les fils thermo-
plastiques a filaments continus sont des fils non ther-
mofixés, dans lequel I'étape de traitement thermique
comporte I'avancement du tissu a poil a travers une
machine de chauffage qui expose le tissu a poil a de
I'énergie thermique pendant une période de temps
qui est suffisante pour induire un rétrécissement
dans les fils non thermofixés.

Procédé selon larevendication 11, dans lequel I'éta-
pe de traitement thermique comporte I'exposition du
tissu a poil a une température qui est supérieure ou
égale a la température de transition vitreuse du fil
thermoplastique a filaments continus.

Procédé selon larevendication 11, dans lequel I'éta-
pe de tissage comporte :

la formation de I'élément de poil sur le c6té su-
périeur de I'élément de fond ; et

la formation d’'un second élément de poil sur le
coté inférieur de I'élément de fond de sorte que
I'élément de poil inférieur comporte une premiée-
re pluralité inférieure de bouclettes et une se-
conde pluralité inférieure de bouclettes qui sont
formées a partir d'un second ensemble de fils
thermoplastiques a filaments continus.
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