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DESCRIPTION

[0001] The present invention relates to a woven fleece fabric, to a process for production of
the fleece fabric and to articles made of said fabric.

[0002] Fleece is a knitted or woven fabric provided on at least one of its sides with thick nap
and deep-pile obtained by napping the textile with wire brushes or through a pile weave
forming loops that are trimmed. It is typically made of synthetic, mainly polyester, wool or
cotton yarns in a plain, pile or knitted weave. The fleece fabrics have insulating air space and
are relatively light, so that they are widely used for articles such as blankets, sweaters, hats,
jogging bottoms/sweatpants, gym clothes, hoodies, and high-performance outdoor clothing.

[0003] However, fleece fabrics have some drawbacks. Fleece is a bulky fabric, due to the deep
pile, which makes it suited for only some applications; being bulky, there are problems in
handling the fabric, e.g. when garments and articles are made from the fleece fabric. Other
problems are the look of the fabric and the fact that the nap (pile) of the fabric eventually wears
out.

[0004] EP 1925702 discloses a process for preparing a fleece fabric having different kinds of
fibers in the front and back faces. The process includes the steps of weaving a natural fiber
such as cotton or silk as a ground yarn of the fabric and forming loops in the front face of the
fabric by a sinker machine; the tips of the loops are cut to form cut piles that are raised into
fibers groups and trimmed. This process is long and expensive and it does not solve the
problems of the known art.

[0005] WO 2011104022 discloses a process for preparing a woven fabric having the feel and
the look of a knitted fabric. The weft yarns include hard yarns and elastomeric yarns both
providing warp over portions and under portions. When the fabric shrinks, e.g. at removal from
the loom or after washing, the elastomeric yarns shrink more than hard yarn. If the hard yarns'
over and/or under portions are long enough (at least 6 adjacent warp yarn), these under/over
portions form loops, in a knitted-like manner. A knitted-like fabric can thus be obtained from a
woven fabric. WO'022 is silent about fleece fabric.

[0006] WO 2015014801 discloses a fabric having a changeable appearance. A woven fabric is
provided with weft and warp yarns, providing a base layer for the fabric. A further layer of fabric
is formed by the loops of the weft yarn on one side of the fabric. This further layer has no
structural functions, and can be easily broken without damaging the base layer of the fabric. As
a result, before being broken, the further layer at least partially covers the base layer, providing
a first look to the fabric. When the loops of the further layer are broken and possibly removed,
the base layer is no longer covered as it was when the loops of the additional layer were intact,
thus providing a second appearance to the fabric, different from the first look.

[0007] Removal or breaking of the loops only changes the aspect of the fabric, which still
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maintains the look of a woven fabric. No fleece is disclosed by WO'801.

[0008] JP2006342436 discloses a method to obtain an artificial leather suitable for a vehicle
upholstery. Such artificial leather is obtained by providing a mixed yarn of polyester-based
extra fine multiflament obtained by mixing and twisting a heat-shrinkable monofilament with a
sea-island type multiflament composed of a sea component polymer and an island component
polymer as the warp, and a polyester-based crimped monofilament yarn as the weft. Such
warp and weft are weaved to obtain a woven fabric, which is then raised, impregnated with an
elastic elastomer and finished into artificial leather in which the sea-island type multifilament is
treated by dissolving and removing the sea component polymer after weaving.

[0009] Therefore, there is a need for a fabric that has a fleece on at least one of its sides and
that solves the above mentioned problems; there also is the need for a process of producing a
fleece fabric that is less expensive than the known processes.

[0010] An aim of the present invention is to provide such fleece fabric, another aim is to
provide such a process of producing a fleece fabric. These aims are reached by means of the
present invention that relates to a fabric, to an article and to a method according to the
independent claims. Preferred embodiments are recited in the dependent claims.

[0011] In greater detail, the invention relates to a fabric, preferably a woven fabric, provided
with loops on at least one side of the fabric. The following description will make reference to
woven fabric, without this being a limitation to the scope of the invention.

[0012] The loops in the fabric are made with a conjugate yarn made of, or comprising, a
plurality of splittable filaments. In the present description the wording "conjugate yarn” is
intended to designate a yarn made of, or comprising, several splittable filaments; a number of
splittable filaments are put together, in a known way to form the conjugate yarn. With the
wording "splittable filament" it is identified a filament that consists of fine sub-filaments, possibly
including a support sub-filament, which are conjugated, i.e. connected, together to provide a
one-piece filament.

[0013] Usually, a conjugate filament is obtained by co-extrusion of different thermoplastic
materials; in some embodiments, a support filament holds all the fine sub-filaments together, in
other embodiments the sub-filaments are in a so called side-by-side arrangements; in all
embodiments of sub-flaments useful for the present invention, the sub-filaments are
temporarily kept together and may be split, partially broken and form the fleece when
necessary. The count of the sub-filaments is preferably in the range of 0.01 to 0.5 deniers
(0.011 to 0.556 dtex).

[0014] Splittable filaments have long been known in the art, see e.g. GB 1016862, and are
commonly used to produce non-woven fabrics; exemplary non-woven fabrics can be obtained
with machines available on the market e.g. from Reifenhauser or Faré. In the prior art, the
filaments are split after being bonded together to increase the volume of the non-woven fabric;
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a typical use of the thus obtained fabric is in filter technology. Splitting the filaments, in known
art, is carried out without breaking them, i.e. the splitting occurs only to separate the sub-
filaments longitudinally to the yarn. In a preferred embodiment of the invention, in addition to
the splitting step there is a filament breaking step in which at least a number of the sub-
filaments in a yarn are broken, i.e. they are interrupted longitudinally and no longer form a
continuous sub-filament throughout the fabric. The breaking, i.e. the interruption, of at least
part of the sub-filaments of a yarn is carried out on loops, i.e. over portions or under portions,
of the conjugate yarn that are long enough to that purpose.

[0015] According to the present invention, a conjugate yarn is woven to provide a fabric
together with non-conjugate yarns; the fabric is preferably a woven fabric. Conjugate yarns of
splittable filaments are woven weftwise or/and warpwise. In a preferred embodiment conjugate
yarns are woven weftwise and the following description will refer to such an embodiment;
however, the scope of the invention is not limited to weftwise yarns and includes fabrics in
which conjugate yarns are woven as warp yarns (warpwise) or both as warp and as weft yarns.
Independently from the direction of the yarns, it is an aspect of the present invention that in the
weft (or warp) direction the yarns comprise conjugate yarns and standard yarns, i.e. yarns that
are not conjugate yarns. The standard yarns provide the main structure, i.e. the body, of the
fabric, the conjugate yarns provide the part of the fabric that, upon breaking at least part of the
sub-filaments of the splittable filaments that form the conjugate yarns, will provide the fleece.

[0016] In the present application, the wording "fleece” "pile" and "fleece fabric” or "pile fabric"
are used to identify a fabric that is obtained by weaving a fabric having conjugated yarns and
by splitting and at least partially breaking said yarns into a plurality of sub-filaments, the
splitting and breaking is carried out at a plurality of locations of the yarns where the length of
the under portion or over portion of the yarn is sufficient to carry out a splitting + breaking step.
In a preferred embodiment, the length of the loop is preferably at least 2 mm, more preferably
at least 2.5 mm, when measured "on the reed". This means that the length of the loop was at
least 2 mm "on the reed", i.e. before removal from the loom, during fabric production. An
example of how to calculate the length on reed is as follows. In a fabric that has 5256 warp
ends in total there are provided loops that pass over 11 warp ends, the fabric is placed on a
reed having length of 1950 mm. In this case, 5256 warp ends are present in 1950 mm, so that

the length of a loop "on the reed" passing over 11 warp ends is about 4 mm, i.e. 11/5256 *
1950 mm. Depending on the loop length, the fleece appearance will change. If the above
mentioned loop length is between 2.0-2.5 mm to 3.5 mm, the appearance is more like a suede
fabric. A fabric having loops longer than 3.5 mm, will result in having a look that is more like a
fleece.

[0017] The fleece side, further to its better visual and softness, allows for an improved thermal
insulation.

[0018] Standard yarns are preferably alternated to conjugate yarns to provide a ratio of
number of standard yarns to number of conjugate yarns in the range of 2:1 to 1:5, inclusive,
more preferably the ratio range is 1:2 to 1:3, i.e. the preferred fabric has 2 to 3 conjugate yarns
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per standard yarn. In an exemplary embodiment, the weft yarns are alternated to provide a
repeating pattern, e.g. there is one standard yarn, two conjugate yarns, one standard yarn,
and so on, throughout the fabric.

[0019] Standard yarns suitable for the invention are known in the art and commonly used to
make fabrics. Standard yarns can be either elastic or substantially non-elastic, in an exemplary
embodiment the standard yarn is elastic and the conjugate yarn is non elastic. In an exemplary
embodiment, there is a difference in the shrinkage ratio between the standard yarn and the
conjugate yarn, in order to provide loops having increased height H, (i.e. an increased distance
from the weft/warp yarn over which the loops are floating). In general, the more the standard
yarns shrinks at removal from the loom with respect to the conjugate yarn, the greater the
height H of the loops is. Loops having greater height are also looser with respect to loops
having less height. If otherwise the shrinkage ratio of the standard yarn is substantially similar
to the shrinkage ratio of the conjugate yarn, the loops will have less height H. In other words,
the height H of the loops is generally a function of the difference between the shrinkage ratio of
the standard yarn to the one of the conjugate yarn, higher the difference, higher the loops.

[0020] Summarizing, the loops may be "loose" loops or could be adjacent to the fabric; the
difference may be expressed by referring to the height of the loop, i.e. to the distance of the
apex of the curve from the plane of the fabric. More generally, the difference in the form of the
loop is obtained by choosing the elasticity (i.e. the shrinkage ratio) of the standard and of the
conjugate yarn. In a loop construction where the loop is a weft yarn passing over (e.g.) 9 warp
yarns, when the standard weft yarn and the conjugate weft yarn have the same or a similar
elasticity, the loop will be substantially flat. If, the standard yarn is more elastic and therefore
shrinks more than the conjugate yarn when removed from the loom and in the finishing
processes, the loop formed by the conjugate yarn will be deeper than in the case when both
weft yarns have the same shrinking ratio.

[0021] Exemplary elastic standard yarns, i.e. yarns that can stretch and that will shrink back
once tension is released are commercially available and are disclosed e.g. in W02008/130563
and in WO 2012/062480. WO2008/130563 discloses elastic yarns having a core made of an
inelastic fiber loosely wound around an elastic fiber. WO 2012/062480, in the name of the
present applicant Sanko Tekstil, discloses elastic composite yarns having elastic stretchable
core and a sheath of inelastic staple fibers; the core is made of an elastic flament and a less
elastic filament attached together by coextrusion, intermingling or twisting. The less elastic
filament controls the stretch and provides recovery so as to move as a single fiber that has
high elasticity and very good recovery properties. As mentioned, even if elastic standard yarn
were discussed above, non-elastic standard yarns may also be used.

[0022] As a further example, suitable standard yarns are e.g. corespun elastane yarns e.g.
with 95% cotton and 5% elastane. Suitable standard yarns may also be other types of yarns,
without elastic fibers or components. In other exemplary embodiments, standard yarns are
100% cotton yarns. In general, loops project from at least one side of the fabric to be
effectively split and broken, i.e. severed, in a finishing treatment of the fabric or of the garment.
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[0023] Yarn size of standard yarns may be from Ne 6 (984 dtex) to Ne 100 (59 dtex) if staple
fiber is used; if a filament yarn is used, the size of standard yarns may be in the range of 20
denier to 600 denier (22.222 to 666.667 dtex). Standard yarn may be either a single yarn or a
ply yarn or a twisted yarn, e.g. a Ne 40/2 (148 dtex) yarn can be used in embodiments of the
present invention. Warp Ne preferably is in the range of 4 (1476 dtex) to 100 (59 dtex); warp
yarn could be yarn dyed or greige/undyed. Conjugate yarn size may be in the range from 20
denier to 1800 denier (22.222 to 2000 dtex). The standard yarns form alternately arranged
under portions and over portions with respect to said warp yarns in a weave that is tighter than
the weave of the conjugate yarns. As known, in a woven fabric, a weft yarn passes alternatively
over and under warp yarns. "Over portions" are thus the portion of the standard yarns passing
over the warp yarns, and thus "under portions" are the portions of the standard yarn passing
under the warp yarns.

[0024] In accordance with an exemplary embodiment of the present invention, a woven fabric
has a first and a second side and includes a plurality of warp yarns and a plurality of weft yarns
woven together in a pattern. As above mentioned, the weft yarns include standard yarns and
conjugate yarns, wherein the conjugate yarns have loops that extend on at least one side of
the fabric, e.g. the second side. The loops are formed when said conjugate yarns pass a
number of warp yarns along the second side of the fabric, the same conjugate yarn will also
pass a number of warp yarns when it floats on warp yarns on the first side of the fabric: in the
present description, the portions of conjugate yarn on the first side are defined as connection
portions. A connection portion may also be intended to provide a support for the loop on the
other side of the fabric.

[0025] As a result, considering the first side of the fabric as being above the second side of the
fabric, the loops of the conjugate yarns are formed by the "under portions" of the conjugate
yarns, while the connections portions are formed by the "over portions" of the conjugate yarns.
The loops are preferably "loose loops”, i.e. they do not completely adhere to the fabric, rather
they protrude from it as shown in the attached drawings, thanks to the shrinkage.

[0026] For each conjugate yarn, the number of warp yarns passed by the loop is at least 3,
preferably in the range of 3 to 24, most preferably in the range of 7 to 15. For each conjugate
yarn, the ratio of warp yarns passed by the loops to warp yarns passed by connection portions
is between approximate 3:1 and 24:1, preferably 7/1 to 15/1. As mentioned, in a possible
embodiment the standard yarns are elastic yarns that are woven in a stretched condition so as
to provide the loops on the fabric when the fabric is removed from the weaving loom and the
fabric shrinks. Further shrinking is obtained during fabric finishing and garment finishing in
laundry; if the standard yarns are not elastic, the main shrinking effect for the fabric is obtained
during fabric finishing. Warp density before shrinking may be in the range of 20 to 70
warps/cm; after three home washes may be between 25 to 80 warps/cm. In a preferred
embodiment, weft density before shrinking is in the range of 20 to 70 weft/cm, after three home
washes, weft density is in the range of 25 to 80 weft/cm.
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[0027] After weaving the fabric with the conjugate yarn, either by chemical or by physical
treatments, either in fabric or in garment form, the fine sub-filaments are separated from
support filament and numerous fine sub-filaments are released. These fine sub-filaments gives
a very soft hand feel. Furthermore, in an exemplary embodiment, at least part of these
filaments easily break and the edges come to the top of the surface which gives a sued or
fleece kind of look.

[0028] According to different embodiments, one side the fabric is provided with the fleece,
while the other side can show e.g. natural fibers (cotton, linen, wool, etc.), regenerated fibers
(rayon, modal, lyocell), synthetic fibers (nylon, acrylic, etc.), and so on.

[0029] It should be noted that, in the prior art, to obtain the above mentioned embodiments, it
was necessary to first provide a fleece fabric and then to bond it with another fabric with the
desired fiber content and visual aspect. Such a process is complex and expensive. Moreover,
for such bonded fabrics, treatments like stone washing, bleaching, garment dying could not be
carried out in garment form, since the bonding agent may get affected, i.e. bonded fabrics may
become separated one from the other. Moreover, it was known to carry out heavy chemical
treatments such as discontinuous treatments (from 30 minutes to 60 minutes) with a bath of
NaOH (4 to 30 degrees Baume at around 100°C) for the separation of the sub-filament. For
the fabrics containing fibers such as rayon, wool, modal etc. such a process is very risky. In
fact, most of the fibers which undergo the above mentioned process show a loss of strength
(or possibly they are dissolved). If a fabric (e.g. a cotton fabric) with indigo dyed warp and
conjugate yarn is subjected to such heavy treatments, the cotton yarns and fibers are likely to
be damaged and, most of all, such long treatments may result in creases on the fabric where
the fabric is bent during treatment and also loss of indigo may occur because indigo will bleed
in such long treatments.

[0030] A further advantage of the present invention is in the fact that it is easy to obtain a
woven fabric having fleece on (at least) one side, and having a high specific surface area.
According to an aspect of the present invention, the specific surface area of the fabric is at

least 80 m2/g, according to the BET surface area test, and preferably it is higher than 100

m?2/g. This values are higher than regular fabrics.

[0031] This aspect shows various advantages. As an example, a fabric according to the
invention may be used to provide anti-allergic effect. In more detail, it is known that e.g. mites,
in the form of their excrement, and dust can be responsible for discomfort for the user,
especially the ones suffering from allergies. The presence of thick (i.e. dense) fleece on (at
least) one side of the fabric forms a barrier for mites and allergens, so they do not easily pass
through on the fabric, and it is comfortable against the skin of a user. As an example, such a
fabric may be effectively used e.g. as a cover for mattresses or pillows, providing an anti-
allergic effect, while being comfortable.

[0032] Furthermore, according to an exemplary embodiment, the fabric according to one or
more of the preceding aspects, in particular fabrics having a high specific surface area value,
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can be effectively used to produce garments that allow delivering of a cosmetic and/or drug to
a user. In particular, drugs and/or cosmetics can be stored on the fabric surface (i.e. on the
"fleeced" side) through microencapsulation, and subsequently delivered to the skin of a user.
In particular, microcapsules can contain various types of cosmetic compounds and these
microcapsules are attached to the fabric. During use, these compounds will be released to the
skin of a user wearing the present fabric either by breakage or diffusion, which may occur e.g.
when reaching a predetermined temperature, pH or mechanical pressure. A high surface area
such as the fleece side of the fabric of the invention, allows to store a high number of
microcapsules, increasing the storage capacity of a fabric, and thus its capacity to deliver to
the skin of a user a high amount of compound.

[0033] In addition, fleeced fabric according to embodiments of the present invention provide
high specific surface area so as to enhance and accelerate the biological growth of metabolites
of organisms used as biocoating, such as bacterial cellulose and collagen microfibrils. As
before, a high surface area provides a greater place for bacteria and microorganisms, thus
promoting the above mentioned growth.

[0034] In a further embodiment conjugate yarns are conductive yarns and/or may comprise
conductive fibers. When conductive materials are used in the conjugate yarn to form the
fleeced side, thanks to the high specific surface area, better ohmic contact is established on
the fleeced side. Thanks to this, as an example, electronic signals between a fabric and a user
can be exchanged with high efficiency.

[0035] Mechanical treatments such as brushing, emerizing, etc., are usually applied to fabrics
to achieve fleece or sued type of looks. But these traditional techniques have some limitations
and considerations.

[0036] For instance, the elastane could be damaged or even broken during these processes.
Not only corespun elastane, but also elastane intermingled yarns are under risk. The process
according to the present invention provides the advantage that the conjugate yarn will cover
the surface to be mechanically treated and the standard yarn will be protected and elastane
will not break. A further advantage is that thanks to this invention, the fleece formation is very
natural and equal on all over of the fabric. Still another advantage of the invention is that
brushing step in fabric form could be avoided. For instance, in jeans of denim fabric, the fleece
formation could be obtained directly when the jeans are being treated in laundry. During these
treatments, such as stone washing, enzyme washing, bleaching etcetera, thanks to the friction
in the bath, the filaments will split and the sub-filaments will break to provide a fleece. Thus, a
separate brushing step of the fabric will be not be necessary; this will of course positively
influence the cost of the final product.

[0037] When the fabric construction of the present invention is made following the weaving
pattern object of above discussed WO'022, the resulting fabric has a knit fabric feeling and
"hand", the look, i.e. the appearance, of a knit fabric and also a side, usually the internal side of
the garment, that is provided with a fleece effect.
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[0038] The invention will now be further disclosed with reference to the exemplary and non
limiting drawings, wherein:

« fig. 1 and fig. 2 are a view of a section of a splittable filament of a conjugate yarn suitable
for the invention;

« fig. 2A - 2F are possible schematic views of other possible sections of a splittable
filament of a conjugate yarn suitable for the invention;

« fig. 3 is a schematic sectional view of an exemplary embodiment of a fabric suitable for
the invention;

» fig. 4A and 4B are schematic views of an exemplary embodiment of a fabric before the
splitting and breaking step and after the splitting and breaking step respectively;

« figures 5-9 are weaving reports of fabrics according to preferred embodiment of the
invention;

« figure 10 is a weaving report according to a further embodiment of the invention. With
reference to figures 1-4B, a fabric 1 is provided with a first side 1a and with a second
side 1b. The fabric 1 comprises weft yarns 2, 3 and warp yarns 4 woven together in
pattern.

[0039] At least some of the weft yarns 2, 3 float over a number of warp yarns 4 to provide over
portions 2a, 3a in the first side 1a, and below a number of warp yarns 4 to provide under
portions 2b, 3b in the second side 1b. The under portions and/or the over portions of the yarns
provide loops.

[0040] Advantageously, at least some of the yarns providing loops are conjugate yarns 2. As
above discussed, in the shown embodiment conjugate yarns 2 are part of the weft yarns 2, 3.
However, embodiments are possible wherein the warp yarn forms under portions and/or over
portions providing loops, and wherein part of these warp yarn loops are conjugate yarn.

[0041] Conjugate yarns 2 are yarns made of, or they comprise, several splittable filaments 6.
As discussed, after weaving the fabric 1 or after making a garment, splittable filaments 6 of the
loops 5 of the conjugate yarns 2 (from now on also referred as "loops 5") are split into sub-
filaments and broken so as to provide the above mentioned fleece look to the fabric.

[0042] A splittable filament 6 according to an exemplary embodiment of the invention is shown
in figure 1. Afurther splittable filament 6 according to another embodiment is shown in figure 2,
where the same numeric references are used for similar elements. In general, the splittable
filaments 6 consist of fine sub-flaments 6a and 6b. Typically, one or more of the sub-filaments
6a, 6b may have higher mechanical properties than the other sub-filaments, and are used to
support the other sub-filaments. From now on, for greater clarity of the description, the
supported sub-filaments will be referred to as "sub-filament(s) 6a", while the sub-filaments
supporting the weaker sub-filaments will be referred as "support sub-filament(s) 6b". The sub-
filaments 6a and the support sub-filament 6b are co-extruded together in the co-extrusion step
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in a way known in the art. Typically, as per the shown embodiment, the sub-filaments 6a and
the support sub-filament 6b are co-extruded according to an arrangement known in the art as
"splittable pie". Other known arrangements are however possible, as an example the ones
shown in figures 2A - 2F. Also other arrangements, not shown in the figures, can be used with
the present invention, i.e. the section of the splittable filaments of the conjugate yarn according
to some other possible embodiments of the present invention is different from the ones of
figures 2A - 2F.

[0043] In figure 2A a side-by-side arrangement is shown, where two sub-filaments 6a are
placed one next to the other. In figures 2B and 2C core-sheath arrangement are shown,
wherein a sub-filament 6a is enclosed within a support filament 6b. The sub filament 6a may
be coaxial with respect to the support flament 6b (as per figure 2A) or eccentric with respect to
the latter (as per figure 2C). In figure 2D a "hollow center pie" arrangement is shown, which is
similar to the one of figure 2. In figure 2E a "splittable pie" configuration is shown, wherein a
plurality of sub-filaments 6a (possibly different one to the other) are placed one next to the
other to form a filament of a closed section (typically substantially circular). In figure 2F a
"island in a sea" configuration is shown, wherein a plurality of sub-flaments 6a are placed
within a support filament wherein the splittable filament 6 is provided with a closed hollow
section. Possibly a support filament 6b may be inserted within the splittable filament 6 of the
present embodiment.

[0044] Different material can be used for the different parts of conjugate yarn 2, such as
polyester, nylon, viscose, lyocell, acrylic fibers, polypropylene, etc. Non-compatible materials
are preferably used for the different portions to prepare splittable filaments 6 so as to enhance
the splitting step; examples of non-compatible materials are e.g. polyamides co-extruded with
polyesters.

[0045] Preferably, fine sub-filament 6a has count comprised between 0.01 and 0.5 denier
(0.011 to 0.556 dtex). According to different embodiments, a splittable filament 6 may comprise
a number of sub-filaments 6a between 3 and 100. The embodiment of figure 1 has eight sub-
filaments 6a and a central or support sub-filament 6b, while in the embodiment of figure 2, four
sub-filaments 6a and a support sub-filament 6b are shown. In general, a plurality of splittable
filaments 6 are grouped together into a conjugate yarn 2, so that the count of a conjugate yarn
2 is preferably comprised between 20 den and 1800 den (22.222 and 2000 dtex). According to
an aspect, conjugate yarns 2 can be obtained from staple fiber or from filament fiber.
Conjugate yarns 2 can be of any color (or color combination) desired.

[0046] In possible embodiments, conjugate yarns 2 can be twisted, texturized, intermingled
with elastane or used with an outer support filament, e.g. conjugate yarn could be intermingled
with 20 denier (22.222 dtex) polyester as a supporting yarn, so basically conjugate yarn could
be produced with any type of the yarn production method in staple or filament form as long as
there are enough filaments that can be split into sub-filaments to provide a "fleece” effect.

[0047] According to exemplary embodiments, splittable filament 6 can be bi-component,
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and/or it can be provided with sub-filaments 6a having different shrinkage characteristics,
and/or it can be provided with sub-filaments 6a having crimps, as known e.g. from previously
cited prior art. An exemplary embodiment of conjugate yarn 2 will be now disclosed with
reference to fig. 1. Figure 1 shows a cross-section of a polyester/nylon splittable filament 6. In
this exemplary embodiment, nylon is used for the support filament 6b, which creates the body
of the splittable filament. The fine sub-filaments 6a are polyester based. In particular, there are
8 fine polyester sub-filaments in the core of each splittable conjugate filaments. Composition of
the splittable filament 6 is 70% polyester 30% nylon. The cross-section of the filament 6 is of
the splittable pie type. 72 splittable filaments 6 form a conjugate yarn 2. Size of the conjugate
yarn 2 is 150 denier (2.222 to 166.667 dtex). As a result, the average count of each splittable
filament 6 is about 2 den (2.222 dtex) (150 denier divided by 72 is equal to 2.083 den). As 70%
in composition is polyester, the total polyester part will be 70% of 2,083, i.e. 1,45 denier (1.611
dtex). Considering that each splittable conjugate filament contains 8 fine sub-filament 6a, the
average count of each fine sub-filament 6a is around 0.18 den (0.2 dtex) (i.e 1.45 denier
divided by 8). Considering that the conventional micro polyester fineness is around 0.5 denier
(0.556 dtex) per filament, the sub-filaments 6a of the present embodiment are about 65% finer
than conventional polyester filaments. As a result, the present sub-filament 6a is softer and
weaker in terms of strength and can easily break or rupture to provide the required fleece on
the side of the fabric where the loops are located.

[0048] The weft yarns comprise standard yarns 3 in addition to conjugate yarns 2. The
"standard yarn" can be any suitable non-conjugate yarn that can be coupled to the warp yarn.
The standard yarns 3 and the conjugate yarns 2 are arranged in a predetermined
arrangement, comprising at least one conjugate yarn 2 alternately arranged with at least one
standard yarn 3.

[0049] According to a possible embodiment, the standard yarn 3 has a greater shrinkage ratio
than conjugate yarn 2, when measured with the same test. Suitable apparatuses for measuring
the shrinkage ratio are known in the art, e.g. an Uster Tensorapid tester (Uster, CH) can be
used to determine the shrinkage ratio. In any case, standard yarns and conjugate yarns having
substantially the same shrinkage can be used, e.g. conjugate yarns and standard yarns both
comprising elastane.

[0050] In exemplary embodiments standard yarns may be substantially elastic or substantially
non-elastic. In preferred embodiments, the ratio of standard yarns 3 to conjugate yarns 2 (i.e.
between the number of the standard yarns and the number of the conjugate yarns) is between
2:1 and 1:5, inclusive. It is more preferred that the average ratio of standard yarns 3 to
conjugate yarns 2 is between 1:2 and 1:3, inclusive. Furthermore, the characteristics of the
standard and/or of the conjugate yarns and the ratio of standard yarns 3 to conjugate yarns 2
need not be regular, or the same throughout the fabric; namely designs may be obtained by
using different weft yarns, conjugate and/or standard, in different ratios in different areas.

[0051] As mentioned, the weave of the fabric 1 is such that the conjugate yarns 2 form loops 5;
loops 5 can be obtained in different ways known in the art. As an example, the above
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mentioned difference in the shrinkage ratio may help to create deeper loops. However, loops 5
can be formed even without such a difference.

[0052] In general, when the completed fabric 1 is removed from the weaving loom, i.e. when
the fabric is no longer under tension, the fabric will shrink (typically by at least 10% with respect
to its original dimension, depending on the construction) so that the under portions 2b, 3b
and/or over portions 2a, 3a provide a plurality of loops on the back of the fabric. Shrinking may
be favored by using elastic standard yarns of the type previously discussed; however, loops
may be formed also without elastic standard yarns through natural shrinkage that occurs,
possibly helped by washing either in fabric or in garment form.

[0053] The average number of adjacent warp yarns 4 passed by each loop 5 is at least 3, and
it may vary preferably within the range of 3 to 24; the number of warp yarns 4 passed by each
loop 5 need not to be the same for all loops 5. It is not strictly necessary that every single loop
5 pass at least three warp yarns 4. Provided that for each conjugate yarn 2 the average
number of warp yarns 4 passed by each loop 5 is at least three, the number of warp yarns 4
passed by individual loops 5 can vary without deviating from the inventive concept, as would be
known to one skilled in the art.

[0054] The weaving construction may provide for loops of different lengths, e.g. the loops of a
first conjugate weft yarn float over three warp yarns, while the loops of another conjugate weft
yarn float over 5 warp yarns. In general, wider loops 5 provide longer broken protruding sub-
filament 6a, 6b and thus a stronger "fleece effect". Preferably, all the loops 5 are arranged on
the same side of the fabric 1, so as to obtain a fabric having a fleece on one side; in another
exemplary embodiment the loops (and the resulting fleece) are provided on both sides of the
fabric. As an example, with reference to the embodiment shown in figures 3 and 4, loops 5 are
formed when the conjugate yarns 2 pass a number of warp yarns 4 along the second side 1b
of the fabric. The same conjugate yarn 2 will also pass a number of warp yarns when it floats
on warp yarns 4 on the first side of the fabric: in the present description, the portions of
conjugate yarn on the first side are defined as connection portions 7. A connection portion 7 is
typically intended to provide a support for the loop on the other side of the fabric. Connection
portions 7 float over a reduced number of warp yarns 4 with respect to the loops 5.

[0055] According to an embodiment, the ratio of warp yarns 4 passed by loop 5 to warp yarns
4 passed by connection portions 7 is between approximately 3:1 and 24:1, inclusive.
Preferably, the standard yarns 3 form alternately arranged under portions 3b and over portions
3a with respect to said warp yarns 4 in the weave. These under portions 3b and over portions
3a form a weave with respect to the warp yarns 4 that is tighter than the weave formed by the
conjugate yarns 2. The weave patterns of figures 5 - 10 show possible embodiments of the
present invention.

[0056] According to exemplary embodiments, loops 5 of the conjugate yarns 2 are created
such that they are in substantially less tension than under portions 3b and over portions 3a
created by standard yarns 3.
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[0057] In exemplary embodiments, the preferred warp density after weaving but before
shrinking is between approximately 20 and 70 warp yarns per centimeter, inclusive. After
treatment of the fabric and after three home washes, the preferred warp density is between
approximately 25 and 80 warp yarns per centimeter, inclusive. Home washes are carried out at
60°C followed by drying and the last wash and dry is followed by a conditioning step for 8
hours; these tests are usual in the art and reference to ASTM D 3776/96 and to BS 63302A is
made for said tests.

[0058] It is even more preferred that the warp density after weaving but before shrinking be
between approximately 25 and 60 warp yarns per centimeter, inclusive, and between
approximately 30 and 65 warp yarns per centimeter after three home washes. Even more
preferably, the warp density would be between approximately 30 and 50 warp yarns per
centimeter, inclusive, after weaving but before shrinking, and between approximately 35 and
55 warp yarns per centimeter after three home washes. Generally, the warp and weft density
measurements are made at 65% humidity, £5%, and 20°C, +2°C.

[0059] Similar to the warp density, exemplary embodiments can also define weft densities. It is
preferred that after weaving, but before shrinking, the weft density should be between
approximately 20 and 70 weft yarns per centimeter, inclusive. After three home washes it is
preferred that the weft density be between approximately 25 and 88 wefts per centimeter,
inclusive. In preferred embodiments, it is more preferred that after weaving, but before
shrinking, the weft density be between approximately 30 and 60 wefts per centimeter,
inclusive. After three home washings, it is more preferred that the weft density be between
approximately 38 and 75 wefts per centimeter, inclusive. It is even more preferred that after
weaving but before shrinking, the weft density be between 35 and 55 wefts per centimeter,
inclusive, and between approximately 44 and 68 wefts per centimeter, inclusive, after three
home washes. In a further exemplary embodiment of the present invention, the warp yarns
have an English cotton number between approximately Ne 4 (1476 dtex) and Ne 100 (59
dtex), inclusive.

[0060] Similarly, in another exemplary embodiment of the present invention, the standard
yarns 3 are made from filament yarn and have a denier between approximately 20 and 600
denier (22.22d to 666.667 dtex), inclusive. In another exemplary embodiment, the standard
yarns 3 are made from staple fibers in the range between approximately Ne 6 (984 dtex) and
Ne 100 (59 dtex) inclusive. As before mentioned the conjugate yarns 2 have a count
comprised between approximately 20 and 1800 den (22.222 to 2000 dtex), inclusive,
preferably 75 to 600 den (83.333 to 666.667 dtex), most preferably 150 to 450 den (166.667 to
500 dtex).

[0061] Possible weaving reports of exemplary embodiments are shown in figures 5-10.
According to preferred embodiments, the weaving report is configured so that the loops 5 of
the conjugate yarns 2 are always protruding from the warp yarns 4 more than the under/over
portions 3a, 3b (according to the side of the fabric 1 where the loops 5 are provided) of the
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standard yarn 3. Thanks to this, especially when applying a mechanical treatment to the fabric,
all, or most of the stress is applied to the loops 5 of the conjugate yarn 2, so as to provide a
better splitting/breakage of the loops 5, and thus a good "fleece effect”. More in detail, in
preferred embodiments, a particularly good fleece effect is obtained if the length of the loops 5
(i.e. the number warp yarns over which the loops float over) is greater than the length of the
under/over portions of the standard yarns 3 that are provided on the same side of the fabric of
the loops (i.e. the under portions 3b, in the shown embodiment). If the length of the loops 5
and/or of the under/over portion is not constant in the weaving report, it is preferable that the
length of the loops 5 is greater than the length of the under/over portions of the standard yarns
that are placed adjacent (i.e. immediately above or immediately below in the shown
embodiments) to the conjugate yarn 2 providing the loops 5. In preferred embodiment, the
loops 5 are at least 1.5 times longer than the under/over portions of the standard yarns 3.

[0062] The configuration of the weave report may also help to provide a particularly good
fleece effect. According to an embodiment, the connection portions 7 are placed at the
under/over portions 3a/3b (i.e. the ones on the same side of the connection portions 7) of a
standard yarn 3 that is adjacent to the conjugate yarns. In other words, on the side of the fabric
that is opposite to the side of the loops 5, the connection portions 7 of a conjugate yarn pass
over the same warp yarn 4 that is passed over by the under/over portion of a standard yarn 3,
i.e. the portions of a standard yarn 3 placed on the same side of the connection portions 7
(which, in the shown embodiment, are the over portions 3a), that is adjacent to the conjugate
yarn 2. Connection portions 7 may also pass over a warp yarn 4 that is near the warp yarn 4
that is passed over by the under/over portion of a standard yarn 3 adjacent to the conjugate
yarn 2. The expressions "near" and "at" varies according to the length of the loops 5 and of the
standard yarns 3. Preferably the distance implied by "near” and "at" is less than two warp yarns
4.

[0063] With reference to the drawings:

¢ in the embodiments of figure 5 - 7, the length of the loops of the conjugate yarn 2 is
greater than the length of the under portions of the standard yarn 3, and also the
connection portions 7 are placed at the over portions of the adjacent yarn. In particular,
in figure 5 the length of the loops is 5.5 times the length of the under portions 3b, in
figure 6 the loops 5 are 2.3 times the under portion 3b, in figure 7 the loops 5 are 2.5
times the under portions 3b. The fleece effect is particularly good.

» in the embodiment of figure 8, the loops 5 of the conjugate yarn 2 are longer than the
under portions of the standard yarn 3, and also connection portions 7 are placed at the
over portions of the adjacent yarn. In particular, the length of the loops 5 is 1.17 times
the length of the under portions 3b. The fleece effect is good.

« in the embodiment of figure 9, the length of the loops of the conjugate yarn 2 is much
greater than (i.e. it is 2.5) the length of the under portions of the standard yarn, and the
connection portions 7 are not placed at the over portions of the adjacent yarn. The
fleece effect is good.

» in the embodiment of figure 10, the loops 5 of the conjugate yarn 2 are longer than (i.e.
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1.17 times) the under portions of the standard yarn 3, and the connection portions 7 are
not placed at the over portions of the adjacent standard yarn. The fleece effect is
acceptable/good.

[0064] After weaving the fabric 1 with the above mentioned loops 5, it is possible to provide a
fleece. In particular, the filaments 6 of at least part of the loops 5 are split, so that at least part
of the sub-flaments 6a separate one from the other and from the support filament 6b, if
present; the sub-filaments are then broken, i.e. severed, so that each sub-filament provides
two parts of sub-filament that protrude from the fabric, namely from the connection portion 7
between two adjacent loops.

[0065] This operation can be carried out stressing the fabric 1 according to various methods.
Preferably, the fabric 1 is subject to chemical or physical treatments in order to separate the
sub-filaments 6a, and possibly also the support filament 6b, to break at least part of them;
abrasion is a preferred physical treatment. As an example, stone washing can be used in
garment form. It was found that 60 minutes of stone-washing in ambient water may be
sufficient to split the sub-filaments. Also, in some embodiments, washing is performed without
stones and in this case separation of the sub-filaments 6a is caused by friction of fabric on
fabric. Longer loops are easier to break and provide a greater fleece effect.

[0066] In general, various methods can be used, that impart a stress on the fabric that is
suitable to separate the sub-filaments 6a, without substantially damaging the other parts of
fabric 1.

[0067] Broken sub-filaments 6a provide for the above mentioned "fleece effect".

[0068] According to an embodiment, thanks to the loop arrangement, separation of the sub-
filaments can be carried out substantially at ambient temperature. On the contrary, in the
known art sub-filaments 6a, 6b were separated by means of complex chemical treatments,
typically involving high temperatures. As a result, the known method caused a high waste of
energy and they were also time consuming. Furthermore, further physical treatments such as
brushing or emerizing were needed to complete the separation step. These treatments may
damage the fabric.

[0069] On the contrary, simple and safe treatments can be used according to the present
embodiments to separate the sub-filaments 6a, 6b (i.e. to split the splittable filament 6) and to
break the separated sub-filament to provide a fleece construction. As mentioned, the splitting
step of the process is preferably carried out on the garment obtained from (or including the)
fabric according to the invention. Preferably, this step is carried out together with the "stoning"
step, i.e. the step carried out to provide the garment with a "used" or worn-out look.

[0070] Separation and breakage of the filaments 6 present in loops 5 into sub-filaments 6a, 6b
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can be performed in garment form by suitable processes such as chemical treatments, thermal
treatments, mechanical treatments. As an example, the separation and breakage of the
filaments can be obtained by means of at least one process selected from the following non
limiting list of preferred examples: stone washing, perlite washing, sand blasting, hand-
scraping, laser treatments, bleaching, caustic-shrinking washing, enzyme biostoning, abrasion
on dry fabric.

[0071] If the treatment is mechanical (like stone washing, hand scraping, etc.), the treatment is
preferably applied to the side of the garment where the loops 5 are, thus making the above
mentioned separation easier and faster. For instance, if a denim fabric is designed with
"reverse side" loops of the conjugate yarns 2, i.e. loops placed on the side of the fabric that is
arranged so as to be directed towards the user (i.e. the reverse side), a pair of jeans obtained
from such a fabric can be stone washed for 1 hour to obtain the fleece effect in a non-reversed
condition (i.e. in the "traditional" form).

[0072] However, if the jeans are stone washed in the reverse condition (i.e. in the "inside out"
form, with the reverse side exposed), the same fleece effect can be achieved with the same
stone washing treatment, in only 30 minutes. This is not so relevant for the chemical
treatments like caustic shrinking treatment or enzyme washing.

[0073] It has to be noted that none of the above mentioned easy and not-aggressive
treatments will allow a fleece effect on a fabric designed with the same yarns of the present
invention but lacking the loops 5 of the conjugate yarn. It should be also noted that the above
mentioned separation step can be performed before tailoring the fabric, but also when the
fabric 1 is already in garment form. In other words, it is possible to create a garment from the
fabric 1 having the sub-filaments in non-separate form (i.e. with the loops 5 unbroken). After a
garment or an article, is created from fabric 1, the garment can be stressed to cause
separation of the sub-filaments. As mentioned, when the sub-filaments are separated, a fleece
can be obtained. In more detail, the sub-filaments are very fine, so that they are easily broken;
the broken sub-filaments 6a create edges on top of the fabric surface, thus providing a fleece.

[0074] According to a previously discussed embodiment, the loops 5 may be arranged only on
one side of the fabric 1. As a result, the sides 1a, 1b of the fabric 1 can have look and feel very
different from one another. As an example, in the shown embodiment, loops 5 are arranged on
the second side 1b of the fabric 1. As a result, after separating the sub-filaments 6b of the
loops 5, the second side 1b will show a fleece look and feel. On the contrary, the first side 1a is
not provided with loops 5, and the fleece is not obtained on the first side 1a.

[0075] According to the yarns and the weaving pattern, a fabric 1 can thus have a fleece side
(second side 1b in the shown embodiment) and the first side 1a can be e.g. a denim. Denim
for the "non-fleece” side is a preferred embodiment, but other solutions can be employed, e.g.
gabardine, chamber, etc.

[0076] In general, different embodiments provide that on one side the fabric is of the fleece
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type, while the other side can show e.g. natural fibers (cotton, linen, wool, etc.), regenerated
fibers (rayon, modal, lyocell), synthetic fibers (nylon, acrylic, etc), and so on.

[0077] In general, according to the weaving pattern, the first side 1a (or in general the side not
provided with loops 5) can be provided with the desired visual effects, while the second side 1b
(or in general the side provided with loops 5) can be fleece. In a possible embodiment, the first
side has a denim appearance.

[0078] According to another possible embodiment, both the sides 1a and 1b of the fabric 1 are
provided with loops 5, so that fleece look and feel can be obtained on both sides 1a, 1b of the
fabric.

[0079] In view of the above, a method of making a fabric according to an exemplary
embodiment will be now discussed.

[0080] The first step of the process is providing warp yarns 4. The step can include selecting a
thickness of the yarns, as well as the warp density. Other aspects of the warp yarns, known to
those skilled in the art, can also be determined at this step. It will often be the case that this
step will include the selection of indigo dyed warp yarns. The use of indigo dyed warp yarns will
allow the resulting fabric to take advantage of many of the unique aspects of the indigo dyeing
process.

[0081] A further step provides for weft yarns 2, 3. In particular, part of said weft yarns are
conjugate yarns 2, i.e. splittable yarns that are made by a plurality of sub-filaments that
separate from each other and that break upon being stressed; the remaining yarns are
standard yarns, i.e. yarns that do not break under the same stress that is applied to the
conjugate varns; standard yarns provide a structure for the fabric after the conjugate yarns
have been split into sub-filaments and the sub-filaments are broken. Similar to what discussed
above, this step can include determining all the aspects of the weft yarns known to those
skilled in the art, including but not limited to: the thickness of the yarns, shrinkage ratio,
elasticity, color, weft density, etc.

[0082] Conjugate yarns 2 form loops 5. In particular, conjugate yarns 2 are alternately
arranged with standard yarns 3, ensuring that the conjugate yarns 2 form a series of over
portions 2a and under portions 2b. After weaving, the fabric 1 is removed from the loom and
during the finishing treatments, the fabric shrinks because tension on yarns is removed. The
conjugate yarns form thus loops 5 on (at least) one side of the fabric. According to an
embodiment, above discussed, the standard yarns can be elastic, most preferably core-spun
elastic yarns; thanks to this, after weaving higher fabric shrinkage will be obtained therefore
higher loop height and easier fleece formation will be achieved.

[0083] It should be noted that shrinking naturally occurs as soon as the fabric is removed from
the weaving loom and the yarns are no longer under tension; further shrinking occurs by
wetting the fabric, during the processes. According to a preferred embodiment, the fabric 1 is
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tailored into an article, typically a garment, the garment is preferably a clothing article such as
pants, jeans, shirts, sweaters, jackets and any other garment. A preferred fabric is denim or
denim-looking fabric, the preferred garments are garments having a side with a denim-look or
a jeans-look and the other side having a fleece layer, i.e. the fleece is provided on one side of
the garment. Preferably, the fleece side of the denim garment is the internal side of the
garment. Subsequently, the article is processed in order to separate the sub-filaments 6a of
the splittable filament 6 of the loops 5. According to another embodiment, the sub-filaments 6a
are separated before tailoring the fabric into an article.

[0084] In general, the sub-filaments are separated by carrying out on the fabric or on the
article physical or chemical treatments that allow separation of the sub-filaments 6a (possibly
of support sub-filament(s) 6b, too) without damaging or substantially damaging the fabric 1.

[0085] As previously discussed, the size of sub-filaments 6a is preferably in the range of 0.01
den to 0.5 den (0.011 to 0.556 dtex), i.e. the sub-flaments are so fine that they are easily
broken; sub-filaments are broken in the same treatment that provides separation of the
conjugate yarn into sub-filaments or in a subsequent step. As a result of breaking the sub-
filaments a plurality of short and fine stubs of sub-filaments 6a, 6b are formed, protruding from
the structure of fabric 1 (formed by the warp yarns and the standard yarns) so as to provide a
fleece. This condition of the fabric is schematically shown in fig. 4B for a fleece provided on
one side of the fabric; as previously mentioned, the same construction may be obtained on
both sides of the fabric. The invention will now be further disclosed with reference to the
following non-limiting examples of woven fabrics.

Example 1.

[0086] The warp yarns, weft yarns, warp density, weft density and loom set-up were chosen
according to the values in Table 1. These selections gave the resulting fabric a weight of

approximately 10-11 oz/sqyd (335 - 375 g/lcm?). The weave pattern was selected according to
the weave report depicted in Fig. 5. A dobby-type weaving loom with a weft selection system
was used to perform the weaving.

[0087] After weaving, the fabric was wetted and stretched in the length (warp) direction. When
this happens, the fabric shrinks in the width (weft) direction, the elastic yarn pulling the warp
yarns together. Because the conjugate weft yarns are not elastic, they do not shrink as much
as the standard weft yarns used in this example, and the conjugate yarn floats on the one side
of the fabric forming loops which cover most of the back side of the fabric; all the loops have
the same length, the length of the loops was about 4 mm.

[0088] After shrinking, the fabric was subjected to a sanforizing treatment to reduce shrinking
in further garment washings. The indigo warp yarns gave the warp side fabric the look and
qualities of a denim fabric, such as denim's ability to take on finishing effects, such as abrasion



DK/EP 3205755 T3

effects.

[0089] The fabric was cut and sewn into an article, namely a pair of track suit bottoms having
an inner side provided with the loops; the article thus obtained was then stone washed for 30
minutes at 40°C, in the reverse ("inside out") form.

[0090] Af the end of the stone washing step, the side of the fabric previously provided with the
loops was covered by a fleece white in color due to the un-dyed sub-filaments of the conjugate
yarns, and was extremely soft due to the very fine count of the sub-filaments obtained by
splitting the conjugate filaments. The fleece also prevents the indigo from the warp yarns
coming into contact with the skin of a person wearing the garment, preventing the indigo dye
from running if the person sweats.

[0091] Due at least in part to the selection of the weave and standard weft yarns, the resulting
fabric had very high elastic properties. These properties included the ability to stretch in all
directions, not just the weft direction.

Example 2.

[0092] The warp yarns, weft yarns, warp density, weft density and loom set-up were chosen
according to the values in Table 1. The weave pattern was selected according to the weave
report depicted in Fig. 6. Examination of the weave report shows that the ratio of standard-
yarns to conjugate yarns is 1:1, as opposed to 1:2 in Example 1. The ratio between the length
of the loops 5 to the length of the under portions of the standard yarns is 7/3, i.e. about 2.

[0093] The fabric was used to make an article, namely a pair of skinny jeans having an inner
side provided with the loops; the jeans were stone washed after exposing the inner side so as
to be abraded in the stone washing process. At the end of the stone washing step, the side of
the fabric previously provided with the loops was covered by a black fleece in color due to the
color of the sub-filaments of the conjugate yarns, and extremely soft due to the very fine count
of the sub-filaments obtained by splitting the conjugate filaments.

Example 3.

[0094] The warp yarns, weft yarns, warp density, weft density and loom set-up were chosen
according to the values in Table 1. The weave pattern was selected according to the weave
report depicted in Fig. 7. Examination of the weave report shows that the ratio of standard
yarns to conjugate yarns is 1:2, as per Example 1. The ratio between the length of the loops 5
to the length of the under portions 3b of the standard yarn is 15/6, i.e. 2.5. Furthermore, the
over portions of the standard yarn float over two warp yarns, while the connection portions 7 of
the conjugate yarns 2 float over 1 warp yarn which are adjacent warp yarns.
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[0095] The fabric was used to make an article, namely a jacket with fleece having an inner side
provided with the loops; the jacket was stone washed after exposing the inner side so as to be
abraded in the stone washing process. At the end of the stone washing step, the side of the
fabric previously provided with the loops was covered by a heatherimelange fleece in color due
to the color of the sub-filaments of the conjugate yarns, and extremely soft due to the very fine

count of the sub-filaments obtained by splitting the conjugate filaments.

[0096] The following table 1 summarizes the characteristics of the above examples.

TABLE 1
Sample {Warp {Standard {Conjugate jWarp Weft Fabric {Warps
Yarn {Weft Yarn {Weft Yarn Density {Density {Weight { passed
by
"Loop"
Portion
Example {Ne 70 Denier {150 denier {27 42 10-12 {11
1 20/1 (7r7.778 (166.667 ends/cm §picks/cm joz/sqyd
(295 idtex) dtex) /72 in in loom §(339 -
dtex) {polyester + {filament weaving jstate 407
Ring {40 Denier {textured and jreed fabric, gsm)
spun {(44.444 soft 48
100% {dtex) Lycra {intermingle picks/cm
cotton, {(with 3,5 white yarn finished
indigo idraft ratio) fabric
dyed {intermingle
yarn dyarn
Example j14/1 24/1 150 denier {25 42 10-12 {7
2 (421 (26.667 (166.667 ends/cm jpicks/cm joz/sqyd
dtex) {dtex) elasticidtex)/72 in inloom {(339 -
ring standard filament weaving jstate 407
spun, {yarn. textured and {reed fabric. gsm)
slubby soft 49
100% intermingled picks/cm
cotton, black yarn at the
indigo finished
dyed fabric.
yarn
Example {14/1 201 150 denier {23 37 11-13 {15
3 (421 (22.222 (166.667 ends/cm jpicks/cm joz (373
dtex) {dtex) elasticidtex)/72 in inloom §{-441
ring standard filament weaving jstate gsm)
spun, {yarn. textured and jreed fabric.
slubby soft 43
100% intermingled picks/cm
cotton, heather/mela at the
indigo nge yarn finished
dyed fabric
yarn
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[0097] As the sub-filaments are very fine and weak, after the fleece formation, pilling will not be
a problem because the fiber balls will fall of the surface as they are not strong enough so the
pilling test results are better than the fabric made with a conventional yarn which has a coarser
denier.

[0098] The fabrics of the above mentioned examples were all subjected to a pilling drum test
with machine MS P18A, after the loops are formed but before a fleece is obtained, i.e. the
fabric is in the normal (filaments not split) condition. As known, this test method shows how the
fabric reacts when it is subjected to friction with itself. Basically small cylinders are covered with
fabric subjected to the test and put inside a drum, whose inside is also covered with the fabric.
The drum is rotated for a certain time with a certain speed to provide the above mentioned
friction. A good fleece effect is obtained when the result of the test is smaller than 3. The above
mentioned result is evaluated by means of visual inspection by an operator, who compares the
specimen with reference images. The fabrics of examples 1, 2 and 3 showed a result smaller
than 2. The following example shows the improvement in thermal and air permeability
properties of the fabric according to the invention.

Example 4

[0099] As an example, a standard fabric according to WO 2011104022, was prepared following
the weaving pattern of figure 5, in this fabric the weft yarns making loops were standard yarns
made of cofton.

[0100] The same fabric (according to fig. 5 weaving pattern) was prepared according to the
present invention, i.e. with conjugate yarn loops instead of cotton loops which are transformed
into fleece by at least partly separating and breaking the fine sub-filaments.

[0101] The two kinds of fabric were tested according to test EN ISO 1109:2014 (to measure

thermal resistance) and according to test DIN EN ISO 9237:1995-124 on a test apparatus
TEXTEST FX 3300 (to measure air permeability). The result of the two tests are shown in
Table 2. Performance of the fabric according to the invention was sensibly better than standard
fabric, i.e. it showed an increase of about 75% in thermal resistance and a decrease of about
70% in air permeability with respect to the above mentioned standard fabric. As mentioned,
both fabrics were produced by using the same weaving report and the same standard and
warp yarns.

TABLE 2

Fabric Thermal resistance (m?K/W) Air permeability (mm/s)
Standard 0.028 238.0

Example 4 0.049 721
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FLEECESTOF OG FREMGANGSMADE TIL FREMSTILLING HERAF
PATENTKRAV

1. Stof (1), der har en forste side (1a) og en anden side (1b), hvilket stof (1) omfatter skudtrade (2, 3)
og kadetrade (4), der er vaevet sammen i et monster, hvor mindst nogle af skud- og/eller kadetradene (2, 3,
4) flyder over et antal kaedetrade (4), eller skudtrade (2, 3), og under et antal kedetrade (4), eller skudtrade,
(2, 3) for at tilvejebringe skudtrads- eller kaedetradsoverdele (2a, 3a) i den forste side og underdele (2b, 3b) i
den anden side (1b), hvorved underdelene (2b, 3b) og/eller overdelene (2a, 3a) af tradene tilvejebringer
lekker (5), kendetegnet ved, at skud- og/eller kedetrade omfatter konjugattrade (2) og standardtrade (3),
hvor konjugattradene (2) omfatter en flerhed af opsplittelige filamenter (6), der bestar af underfilamenter
(6a), der muligvis indbefatter et barecrunderfilament (6b), hvilke filamenter (6) kan opsplittes i
underfilamenter (6a, 6b); hvor standardtradene (3) er trade, der ikke er konjugattrade, hvor mindst nogle af
de trade (2, 3, 4), der tilvejebringer lokker (5), er konjugattrade (2); og hvor lekkerne (5) af de konjugerede
trade (2) streekker sig i en lengde pa mindst tre tilstedende kade- eller skudtrade, hvor standardtradene (3)
og konjugattradene (2) er anbragt i et forudbestemt arrangement, der omfatter mindst én konjugattrad (2),

der er skiftevis anbragt med mindst én standardtrad (3).

2. Stof (1) ifelge krav 1, hvor mindst en del af lekkens (5) underfilamenter (6a, 6b) er adskilt fra
hinanden, og hvor mindst en del af underfilamenterne (6a, 6b) er brudt for at tilvejebringe en flerhed af lose

ender, der rager frem fra stoffets (1) legeme og danner et fleecelag.

3. Stof (1) ifolge krav 1 eller 2, hvor konjugattraden (2) har et antal, der bestir af mellem 20 den og
1800 den (22,222 til 2000 dtex), fortrinsvis mellem 75 og 600 den (83,333 til 666,667 dtex), mere
fortrinsvis mellem 150 og 450 den.

4, Stof (1) ifelge et hvilket som helst foregaende krav, hvor antallet af underfilamenter (6a, 6b) er
mellem 0,01 0g 0,5 den (166,667 til 500 dtex).

5. Stof (1) ifelge et hvilket som helst foregaende krav, hvor de opsplittelige filamenter (6) omfatter et
antal underfilamenter (6a), der bestar af mellem 3 og 100.

6. Stof (1) ifelge et hvilket som helst foregaende krav, hvor skud- (2, 3) og/eller kadetradene
omfatter standardtrade (3) og konjugattradene (2), hvor standardtradene (3) er elastiske.

7. Stof (1) ifelge et hvilket som helst foregaende krav, der omfatter standardtrad (3), der er orienteret
som konjugattraden, hvor forholdet mellem antallet af standardtrade (3) og antallet af konjugattrade (2) er

mellem 2:1 og 1:5 inklusive, fortrinsvis mellem 1:2 og 1:3 inklusive.

8. Stof (1) ifelge et hvilket som helst foregaende krav, hvor underdelene af konjugattradene definerer
lokkerne og overdelene af konjugattradene definerer forbindelsesdele, hvor antallet af kaedetrade (4), der er
passeret af lokkerne (5), er mindst 3 gange antallet af kedetrade (4), der er passeret af forbindelsesdelene
(7). og fortrinsvis mindre end 24 gange antallet af kaedetrade (4), der er passeret af forbindelsesdelene (7).

9. Stof (1) ifelge et hvilket som helst foregaende krav, hvor efter en vevning, men for en krympning,
en kaedetradsdensitet og/eller en skudtradsdensitet er mellem omtrent 20 og 70 kaedetrade/cm, inklusive, og
efter tre gange vask i hjemmet en kadetradsdensitet og/eller en skudtradsdensitet er mellem omtrent 25 og
80 keadetrade/cm.
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10. Stof (1) ifelge et hvilket som helst foregaende krav, hvor stoffet er et denimstof.
11. Stof (1) ifelge krav 10, hvor denimstoffet har en forste side med et denim-look og en anden side

med et fleecelag.

12. Stof (1) ifelge et hvilket som helst foregaende krav, hvor kadetradene (4) har et engelsk
bomuldstal mellem omtrent Ne 4 og Ne 100 (59 og 1478 dtex), inklusive.

13. Stof (1) ifelge et hvilket som helst foregaende krav, hvor, pa den modsatte side af stoffet i forhold
til lokkerne, nar konjugattradene (2) passerer over en skudtrad eller en kedetrad, standardtrade (3) stodende

op til konjugattradene (2) passerer over en skudtrad eller en kedetrad udvalgt fra:
- det samme skud- eller kaedetrad, som konjugattraden (2) har passeret over;

- en skud- eller kaedetrad, der steder op til skud- eller kadetraden, som konjugattraden (2)

har passeret over.

14. Stof (1) ifelge et hvilket som helst foregaende krav, hvor, pa siden af lekkerne, l&ngden af
lokkerne af konjugattrdde (2) er storre end lengden af de tilsvarende under- eller overdele af
standardtradene (3), idet de fortrinsvis er mindst 1,5 gang lengden af under- eller overdelene af

standardtradene (3).

15. Genstand, der omfatter et stof ifelge et eller flere af de foregaende krav.

16. Genstand ifelge krav 15, hvor genstanden er en bekladningsgenstand.

17. Fremgangsmade til fremstilling af et stof (1), hvilken fremgangsmade omfatter folgende trin
a) tilvejebringelse af kaedetrade (4);
b) tilvejebringelse af skudtrade (2, 3);

hvor en del af kadetradene (4) og/eller en del af skudtradene (2, 3) er konjugattrade (2), og de
resterende trade er standardtrade (3), hvor konjugattradene (2) omfatter en flerhed af opsplittelige filamenter
(6), der bestar af underfilamenter (6a), som muligvis indbefatter et barerunderfilament (6b), hvilke
filamenter (6) kan opsplittes i et bundt underfilamenter (6a, 6b); hvor standardtradene (3) er trade, der ikke
er konjugattrade, vaevning af tradene og tilvejebringelse af underdele (2b) og overdele (2a) i forhold til
kade- eller skudtradene (2, 3, 4), hvor standardtradene (3) og konjugattradene (2) er anbragt i et
forudbestemt arrangement, der omfatter mindst én konjugattrad (2), der er skiftevis anbragt med mindst én

standardtrad (3), hvilken fremgangsmade endvidere omfatter folgende trin:

© dannelse af lokker (5) med underdelene (2b) og/eller overdelene (2a) af konjugattradene
(2), der strekker sig i en l&ngde pa mindst 3 tilstedende kade-/skudtrade (2, 3, 4).

18. Fremgangsmade ifolge krav 17, der endvidere omfatter folgende trin:
(d) opdeling af mindst en del af konjugatfilamenterne (6) i underfilamenter (6a, 6b);
© brydning af mindst en del af underfilamenterne (6a, 6b), der er adskilt i trin (d), for at

tilvejebringe fleece.

19. Fremgangsmade ifelge krav 18, hvor stoffet (1) tilpasses til en genstand, fortrinsvis en

bekladningsgenstand, for eller efter trinnene (d) og (e).
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20. Fremgangsmade ifolge et hvilket som helst af de foregaende krav fra 17 til 19, hvor trinnene (d)
og/eller () udferes ved hjelp af mindst én fremgangsmade, der er udvalgt fra: stenvask, perlitvask,
sandblesning, hindskrabning, laserbehandlinger, blegning, kaustisk krympningsvask, enzym-biostoning,
kemiske behandlinger, varmebehandlinger, mekaniske behandlinger, slibning pa stof.
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