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DESCRIPTION

[0001] The present invention relates to a method of producing a fabric roll and to a fabric roll
thus obtained. In greater detail, the invention relates to a method of winding fabric on a reel in
a fabric production step.

[0002] Fabric is usually stored and transported as rolls; in the rolls, fabric is wound, or
wrapped, around a reel. Normally, the reel is chosen so as to extend from one side of the
fabric to the opposite side, in order to support the fabric roll. There are a variety of lengths of
wrapping reels for fabric packaging process. The lengths of reels can change between 700
mm and 2200 mm according to the width of the fabric web to be wound on the reel.

[0003] Thus, in known fabric packaging steps, different lengths (sizes) of fabric rolls are
produced. For every size of fabric roll a suitable reel is needed: this results in the necessity of
having different reel, having different lengths, available to be used according to the width of the
fabric web. A further problem of known methods is that the reels are normally made of
cardboard or plastic and use of a reel results in adding the weight of the reel to the weight of
the fabric roll. A further problem is that the wrapping reels can not be reused after the fabric
has been unwound from the reel; therefore used reels become industrial waste or, if possible,
they are sent for recycling of their material (e.g. to a plastic recycling process).

[0004] There is therefore the necessity of solving the above mentioned problems and
providing a new method of producing a fabric roll. A known method of producing a fabric roll
and a related roll are disclosed in the document US 4,449,675.

[0005] It is an aim of the present invention to solve the above problems. Such an aim is
reached by means of the method of producing a fabric roll, according to claim 1. Namely, the
invention method provides method of producing a fabric roll, in which a web of fabric is wound
(i.e. wrapped) around a reel to provide a roll, characterized in that the fabric is wound around
at least two reels, said reels being coaxially aligned and being spaced from each other, the at
least two reels having a total length that is less than the width of said fabric roll. A further object
of the invention is a fabric roll according to claim 8; namely the fabric roll is characterized by
including at least two reels that are coaxial, or substantially coaxially aligned, and that are
spaced from each other. As mentioned, the plurality of (at least two) reels replaces the single
reel of the prior art in a fabric roll. The amount of reels suitable for the invention is at least two
and depends also on the width of the roll, i.e. on the length of the reel that would be used
according to prior art (said length would correspond to the width of the fabric, or width of the
roll.

[0006] In an embodiment, two reels are positioned at least at the ends of the roll width to
support the edges of said fabric roll and avoid the fabric being without support at the edges of
the roll, which can easily damage the fabric. In greater detail, the external edge of the reel may
be offset from the edge of the roll of fabric by a value that may be of about 10 cm i.e. the edge,
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or extremity, of the reel may be spaced about 10 cm from the edge of the fabric roll; the offset
may be towards the outside, i.e. the reel protrudes from the roll, or towards inside the roll, i.e.
the reel's external edge is housed inside the roll. In an embodiment, an additional reel is
centrally positioned with respect to the said width of the fabric roll; in this embodiment, there
will be two reels at the extremity of the roll axis (i.e. at the edges) and one further reel between
the above mentioned edge reels, preferably located centrally to the axis of the roll of fabric.

[0007] In general, when there are n reels (e.g. three reels, n= 1-3) the sum of the lengths L1 to
L, of each of the n reels (e.g. Lq +L> +L3), is less than the transversal length, i.e. less than the

width W, of the roll of fabric. The above relationship may be summarized with the following
equation:

L < Wr
, wherein L; is the length of each of said reels and the reels are n, i.e. the sum of the lengths L;

to L, of the n reels

(Zi1 L)

is less than the width (Wr) of the fabric roll. In an embodiment, the sum of the lengths of the
reels

(21 L)

is at least 13% of the width of the roll Wr, preferably at least 40% of the width of the roll Wr. In
preferred embodiments, the maximum value of the sum

(T, L)

of the lengths L;-L,, is 91%, preferably 60% of the width Wr of the fabric, i.e. in general the
relationship is

0.13Wr <27 L; <

0.91Wr.

[0008] In an embodiment, the method includes a starting step wherein the edge of the fabric is
attached to said at least two reels, in a way to avoid creases and folds on the fabric; the fabric
edge is preferably tensioned over its width so as to remain attached to the reels and avoid
deformations in the first windings of the fabric on the reels. In a similar embodiment, the
starting step includes manually wrapping the fabric, preferably tensioned, around the reels to
avoid forming of creases and folds.

[0009] Suitable materials for the reels are traditional materials used for said purpose.
Preferably, reels are made of cardboard (natural fibers such as cellulosic(s)) and man-made or
synthetic materials (such as PP,PE,PET,ABS, Rubber, PU etc.). The material is selected with
respect to its specific density, preferring light materials. To make the reel lighter, the surface of
the reel can have a porous structure, i.e. a plurality of holes, or a plurality of areas (i.e. portions
of the reel) having a reduced thickness with respect to the remaining parts of the reel, may be
present on the reel. In embodiments, the total area of the holes or of the reduced thickness
portions in the reel surface is 40% to 80% of the area of the surface of the reel, preferably at
least 60%. But the ratio can be between 0% - 90%.

[0010] Preferably, the wrapping reels have at least one of the following features: internal
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diameters of reels are between 40 and 50 mm; external diameters of reels are between 45 and
57 mm. A preferred range for the thickness of reels is 3-4 mm. On the average, the linear
weight of an reel is 3 grams per cm (3 grams/cm).

[0011] To provide a quality fabric roll, short reels must be aligned and during wrapping the
reels must have the same circular movement with fabric roll. If not, quality defects occur on the
surface of fabric roll. To provide a smooth wrapping, a wrapping equipment is used when
positioning short reels. There are several commercially available that could be used for the
present invention; in the following a preferred equipment and method are disclosed and are
claimed in claims 8 to 10.

[0012] The number of reels to be used depends on the width of the fabric. The invention
provides for a minimum of two reels, which is suitable e.g. for a fabric having width of e.g. 700
mm. Larger fabrics, such as e.g. a fabric having width of 2200 mm, may use three or four
reels; thus, in an embodiment, the number of reels used is in the range of 2 to 4. As previously
mentioned, the invention provides for the reels being spaced from each other, i.e. two adjacent
reels are spaced by a distance. The distance between two adjacent reels depends on the width
Wr of the fabric and on the number n of reels and on their length L; For example, in a fabric

wherein the fabric width Wr is 1000 mm, the reel length is 200 mm, 2 reels are preferably
used; the reels are located at the edges of the roll £ 10 cm. In this embodiment the gap, i.e.
the distance between two adjacent reels, is 1000-(200+200) = 600 mm; the possible offset of
the reels edges with respect to the sides of the fabric is £ 20cm to be added or subtracted from
the said distance. In an embodiment where the fabric roll width Wris 2200 mm and three reels
of 200 mm are used, the total gap is 2200 - (200x3) = 1600 mm and the distance between
adjacent reels is 1600/2 = 800 mm.

[0013] The invention provides several advantages over the prior art. A first advantage is that it
is possible to have a reduced number of lengths for the reels of the invention, because two or
more reels can be used, according to the width of the fabric web to be rolled on the reels. This
reduction in number of types of reels results in a dramatic reduction of the inventory costs of
stocking wrapping reels for fabric rolls of different widths. Additionally, the weight of the fabric
rolls is less, because ther reels are shorter; costs of transportation of packaged fabric rolls can
thus be decreased as well. Finally, shorter reels result in less amount of waste hence
sustainability is provided without changing the quality of packaging process.

[0014] The invention will now be further illustrated with reference to the attached schematic
drawings, where:

« Fig. 1 is a top view of a traditional reel and of three reels according to the invention,
which can replace the traditional reel,

» Fig. 2 is a prospective view of the three reels of fig. 1 on a portion of fabric;

« Fig. 3 is a partial perspective view of a fabric roll including an offset reel,

e Fig. 4 is a perspective view of a reel having a porous structure;

« Fig. 5 to 7 are a schematic view of the steps of positioning the reels on a pneumatic
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aligning shaft.

[0015] With reference to fig. 1, it is schematically shown a reel T that is a traditional reel having
length Lt suitable for being used with a fabric having width Wr. Reel T is a single piece reel that

can extend from one side or edge of fabric 4, whereby the length of reel T is identical or
substantially identical to width Wr of fabric 4. In fig. 1, a reel system according to the invention
is shown below reel T. The reel system shown in fig. 1 has three reels, 1-3, each having a
length L4, Lo, La; as immediately visible, the sum of the lengths L{+Lo+L5 is less than the length

Lt of reel T and is also less that the width Wr of the fabric web 4 that is to be wound into a

fabric roll having the three reel 1-3 at its center.

[0016] Fig. 2 schematically shows the reels 1-3 of fig. 1 located on fabric 4, at the initial steps
of the method of the invention. The reels 1-3 are positioned to have two external reels that are
aligned or slightly offset with sides 5 and 6 of the fabric web 4, and a third reel 2 that is located
centrally to the width of fabric 4. Preferably, the disposition of the reels with respect to the
longitudinal axis A-A of the fabric, is symmetrical or substantially symmetrical to said axis. The
reels are coaxial or substantially coaxially aligned along axis B-B of the roll 11 (fig. 2 and 3).
The number of reels to be used depends on the width of the fabric. The invention provides for
a minimum of two reels. In fig. 2 the embodiment has three reels 1, 2 and 3, that are spaced
from each other, i.e. two adjacent reels are spaced by a distance that is referred to as D1 for

reels 1-2 and D5, for reels 2-3. The distance between two adjacent reels depends on the width

Wr of the fabric and on the number n of reels and on their length L;.

[0017] As above mentioned, a preferred embodiment of the method provides for a step in
which the front edge 7 of the fabric web 4 is attached to the plurality of reels 1-3. This is done
by manually winding the fabric's edge 7 around to reels or by attaching edge 7 of the fabric to
reels 1-3; to this purpose, reels 1-3 are provided with suitable attachment means, preferably a
strip of two-sided adhesive tape 14.

[0018] In the embodiment of fig. 2, two reels, 1 and 3 are positioned at least at the ends of the
roll width to support the edges of said fabric roll and avoid the fabric being without support at
the edges of the roll, which can easily damage the fabric. It is however possible, as visible in
fig. 3, that the edge 10 of reels 1 and 3 is offset from the edge 9 of the roll 11 of fabric by a
distance 8 that has a value up to about 10 cm. In other words, the edge, or extremity, 10 of the
reel 1 may be spaced about 10 cm from the edge, or side, 9 of the fabric roll; the offset may be
towards the outside, i.e. the reel protrudes from the roll as shown in fig. 3, or towards inside
the roll 11, i.e. the external edge 10 of reel 1 is housed inside the roll 11.

[0019] Suitable materials for the reels are cardboard or similar materials of natural fibers such
as cellulosic fibers, and man-made or synthetic materials such as PP,PE,PET,ABS, Rubber, PU
etc.. Light materials are preferred. To make the reel lighter, the surface of the reel can have a
porous structure as shown in fig. 4, i.e. a plurality of holes, or a plurality of areas (i.e. portions



DK/EP 3623325 T3

of the reel) having a reduced thickness with respect to the remaining parts of the reel, may be
present on the reel. In the embodiment of fig. 4 reel 1 is provided with a plurality of through
holes 12. The total area of the holes, or the total area of the reduced thickness portions in the
reel surface, may be in the range of 40% to 80% of the area of the external surface 13 of reel
1, preferably at least 60%. The ratio can be in the range between 0% - 90%.

[0020] In a further embodiment, the method can comprise the use of an aligning shaft in order
to assure optimal conditions and a coaxial alignment between the reels in order to facilitate the
required positioning and spacing of the reels to be used for each fabric roll. The aligning shaft
is provided with a cross section diameter that is lower than the internal diameter of the reels,
so as to allow the shaft to be inserted in the reels. At least part of the external surface of the
shaft is configured to expand radially to increase its external diameter and thus engage the
internal surface of the reels to retain them in a required position. The shaft is preferably a
pneumatic shaft wherein at least a portion of the surface or at least an element arranged on
said surface can provide the requested radial expansion due to a feeding of pressurized air
into the shaft.

[0021] As shown in Fig. 5, a pneumatic shaft 14 enables reels 1, 2 and 3 to be positioned
coaxially spaced between each other as required and, referring specifically to the two
outermost reels 1 and 3 (one at each end of the shaft 14), to position reel 1 and 3 at the two
side edges of the fabric 11 as previously described.

[0022] The shaft 14 has a tubular-like body with longitudinal elements or tabs on its
circumferential outer surface, running lengthways parallel to its longitudinal axis (see Fig. 5 and
Fig. 6). The pneumatic shaft 14 has an air-tight hollow core with its circumferential wall having
means to allow the pneumatic shaft 14 to expand radially once air is fed under pressure inside
its hollow core. Preferably,

[0023] The method involving the use of a pneumatic shaft 14 thus implies the following steps
for the mounting of reels 1-3:

» positioning the reels in sequence along the pneumatic shaft 14 spaced as required (see
Fig. 7);

s pressurizing the pneumatic shaft 14 using air under pressure allowing radial expansion
of the shaft, preferably through radial expansion of longitudinal elements 15 of the
pneumatic shaft 14, thereby blocking in position the previously mounted reels 1- 3. To
this regard it should be noticed that any circumferential slippage between reels 1, 2 and
3 and shaft 14 is minimized through the circumferential contact between elements 15 of
shaft 14 and reels 1-3. Similarly, longitudinal movement of reels 1-3 is prevented due to
the rigidity of each reel core;

= inserting the pneumatic shaft 14 in the winding module of the fabric winding machine
ready for the process of fabric roll production.
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[0024] The method has then a second phase involving the winding of the fabric 11 as per
following steps:

« starting the winding of fabric 11 and winding required length of fabric 11 on reels 1, 2
and 3 mounted on pneumatic shaft 14 with a velocity in the range of 5-25 meters/minute
with a preferred value of approximately 10 meters/minute

« ending the winding operation and discharging air from inside the core of pneumatic shaft
14;

= pulling out the pneumatic shaft 14 (which has regained its nominal diameter) from the
core of roll fabric 11;

[0025] At the end of the process, the reels remain into the core of the fabric roll, i.e. they are
retained in the position selected on the shaft, which actually is the position required for the
reels with respect to the width of the fabric roll. The reels are coaxially aligned and are retained
in this aligned and spaced position by the rigidity of the overall structure of the roll.
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-1-
FREMGANGSMADE TIL FREMSTILLING AF EN STOFRULLE OG SALEDES FREMSTILLET
RULLE

PATENTKRAV

1. Fremgangsmade til fremstilling af en stofrulle (11), hvor et stof (4) vikles omkring en rulle (T) for
at tilvejebringe en rulle (11), kendetegnet ved, at stoffet (4) vikles omkring mindst to ruller, hvor rullerne
justeres koaksialt og adskilles fra hinanden, hvor de mindst to ruller har en total lengde (L), der er mindre
end stofrullens (11) bredde (Jr).

2. Fremgangsmade ifolge krav 1, hvor rullerne placeres mindst ved enderne af rullebredden for at

understotte stofrullens (11) kanter (9).

3. Fremgangsmade ifolge krav 1 eller 2, hvor leengden (L) af hver af rullerne er Ly, ..., Ly, 0g summen
af rullernes lengde (Z?ﬂ Li) er mindre end stofrullens (11) bredde (W) (Z?;l Li < WT).

4, Fremgangsmade ifelge krav 3, hvor summen af rullernes lengde (271'1=1 L i) er mindst 13 % af rullens
(Wr) bredde, fortrinsvis mindst 40 % af rullens (7r) bredde.

5. Fremgangsmade ifolge et hvilket som helst foregaende krav, der indbefatter et starttrin, hvor stoffets
(4) kant (7) spandes over dets bredde og fastgores til de mindst to ruller.

6. Fremgangsmide ifolge et hvilket som helst af kravene 1 til 4, der indbefatter et starttrin, hvor kanten

(7) af stoffet (4) spandes over dets bredde og manuelt vikles omkring rullerne med mindst én omdrejning.
7. Fremgangsmade ifolge et hvilket som helst af kravene 2 til 6, der endvidere indbefatter en rulle (2),
der er centralt placeret i forhold til stofrullens (11) bredde (W7).

8. Fremgangsmade ifelge et hvilket som helst foregiende krav, der indbefatter folgende trin:
udvelgelse af en aksel (14); placeret i de mindst to ruller (1-3) pa akslen, hvorved rullerne er adskilt fra
hinanden og akslen er indvendig i forhold til rullerne; fastholdelse af rullerne (1-3) pa akslen (14) i de udvalgte
positioner; vikling af et stof (4) pa rullerne og akslen for at tilvejebringe en stofrulle (11); fjernelse af akslen
(14) fra rullerne, hvorved rullerne fastholdes i stofrullen (11).

9. Fremgangsmade ifolge krav 8, hvor akslen har en flerhed af elementer, der kan udvides radialt i
forhold til akslens akse for midlertidigt at fastholde rullerne (1-3) i de krazvede positioner.

10. Fremgangsmade ifolge krav 9, hvor akslen er en pneumatisk styret aksel og elementerne udvides ved
virkning af et pneumatisk tryk.

11. Stofrulle (11), kendetegnet ved at indbefatte mindst to ruller, hvor stoffet vikles omkring rullerne,
hvor rullerne justeres koaksialt og adskilles fra hinanden, hvor de mindst to ruller har en samlet l&ngde L,
der er mindre end stofrullens bredde (/7).

12. Stofrulle (11) ifelge krav 11, hvor rullerne er placeret mindst ved enderne af rullebredden for at stotte
stofrullens (11) kanter (9).

13. Stofrulle (11) ifelge krav 11 eller 12, hvor laengden Z; af hver af rullerne er L,, L,, L,, og summen
af rullernes lengde (Zlu=1 L) er mindre end stofrullens (11) bredde (W) (Zri;l L < Wr).

14. Stofrulle (11) ifelge krav 13, hvor summen af rullernes l&ngde (X1 L) er mindst 13 % af rullens
(Wr) bredde, fortrinsvis mindst 40 % af rullens (J/r) bredde.
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-2-
15. Stofrulle (11) ifelge et hvilket som helst af kravene 11 til 14, hvor kanten (7) af stoffet (4), der er i
kontakt med de mindst to ruller, er spandt over dets bredde og fastgjort til de mindst to ruller.
16. Stofrulle (11) ifelge krav 15, hvor stoffet (4) er fastgjort til rullerne med en dobbeltklaebende tape
(14).
17. Stofrulle (11) ifelge et hvilket som helst af kravene 12 til 16, der endvidere indbefatter en rulle, der
er centralt placeret i forhold til stofrullens (11) bredde (W7r).
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DRAWINGS
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Fig. 5
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Fig. 6
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Fig.
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