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(57) Abstract: Described is a recyclable quilt (1) comprising an upper layer (10), a lower layer (20), a padding (30) interposed between
the two layers and a stitching (40) which passes through the two upper (10) and lower (20) layers for a mutual joining together. The
stitching (40) comprises at least one heat-sensitive sewing thread (42) which has a temperature of change of state or softening which is
lower than the temperatures of degradation of the above-mentioned layers and of the padding (30), in such a way that a change of state
or softening of the heat-sensitive sewing thread (42) causes the break up of the stitching (40).
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Recyclable quilt
DESCRIPTION

Technical field

The invention relates to the field of quilts.

More specifically, the invention relates to a recyclable quilt, a machine and
a relative method for recyclihg q‘uilts and a sewing thread for recyclable
quilts.

Background art

The quilting of textile products is a production process carried out by
linking together textile structures, by means of suitably positioned and
spaced stitches, which often also comprise support or padding matérials.
The quilting allows multilayer or padded textile products to be made which
are embellished with the selection of textures and patterns defined by the
switching on the outer layers.

It is therefore a very widespread process for making of goods which are
aesthetically pleasing, such as: furnishing fabrics, non-woven fabrics for
padding, mattresses, bedspreads, baby items and fashion items.

Due to the large diffusion of quilted products, and thus the volume and the
value of the materials which they use, the need is increasingly felt to find
new methods for their recycling and for simplifying the existing methods, to
favour the re-use of the parts and the fibres contained therein once they
have reached the end of their life.

Is also known that the industrial production of quilted products and the use
of the same quilted products for the industrial production of goods
generates a significant quantity of industrial waste, comprising fabrics and
non-fabrics which are often in excellent condition, sewn together in layers.
In order to recycle quilted products it is necessary to separate the layers
and the padding, in such a way as to direct each of these towards the
specific area for recycling.

Disadvantageously, removal or cutting the stitching between the various

layers which make up a quilted product is a complicated and laborious
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operation, which risks irreversibly damaging or deforming the various
layers to be reused.

Due to the cost and time related to the operation for separating the various
layers, it is quite common to completely abandon both the recycling of
quilted products at the end of their life and the production offcuts, which
are generally discarded in the form of waste, with a significant economic
and environmental cost linked to the processing of this waste, both for the
individual and for the general public.

Examples of prior art quilted fabrics are described in patent documents
DE202014010677U1, JP2017070350A, EP1114602A2, FR2438454A1,
KR100972002B1.

Disclosure of the invention

In this context, the technical purpose which forms the basis of the
invention is to provide a recyclable quilt, a machine and a method for
recycling quilts and a sewing thread for recyclable quilts which overcome
at least some of the above-mentioned drawbacks of the prior art.

More specifically, the aim of the invention is to provide a recyclable quilt, a
machine and a method for recycling quilts and a sewing thread for
recyclable quilts which is able to reduce the work load, the complexity and
economic cost of the existing methods for recycling quilts.

A further aim of this invention is to provide a recyclable quilt, a machine
and a relative method for recycling quilts and a sewing thread for
recyclable quilts which is able to reduce the environmental impact of the
production of quilts and encourage their recycling.

The technical purpose indicated and the aims specified are substantially
achieved by a recyclable quilt, a machine and a method for recycling quilts
and a sewing thread for recyclable quilts comprising the technical features
described in one or more of the appended claims.

The dependent claims correspond to possible different embodiment of the
invention.

Further features and advantages of this invention are more apparent from
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the non-limiting description which follows of a preferred non-limiting
embodiment of a recyclable quilt, of a machine and a relative method for
recycling quilts and a sewing thread for recyclable quilts.

Brief description of the drawings

The description is set out below with reference to the accompanying
drawings which are provided solely for purposes of illustration without
restricting the scope of the invention and in which:

- Figure 1 shows a view partly in cross-section of a recyclable quilt made
in accordance with the invention;

- Figure 2A shows a cross-section view of a detail of the recyclable quilt of
Figure 1;

- Figure 2B shows a cross-section view of the detail of Figure 2A made
according to an alternative embodiment in accordance with the invention;

- Figure 2C shows a cross-section view of the detail of Figure 2A made
according to a further alternative embodiment in accordance with the
invention;

- Figure 3 shows a view partly in cross-section of the recyclable quilt of
Figure 1, in accordance with an operating step of a method for recycling
quilts, according to the invention;

- Figure 4 shows a cross-section view of the detail of Figure 2B, in
accordance with an operating step of a method for recycling quilts,
according to the invention;

- Figure 5 shows a schematic representation of a machine for recycling
quilts in accordance with the invention.

Detailed description of preferred embodiments of the invention

With reference to the drawings, a recyclable quilt according to the
invention is indicated generically by the numeral 1.

The quilt 1 comprises an upper layer 10 and a lower layer 20, preferably
made of fabrics for furnishing and bedding items such as, for example,
cotton, linen, silk, wool, synthetic fibres or a combination of these.

Without limiting the scope of the invention, both the upper layer 10 and the
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lower layer 20 may be formed by a single piece of fabric or comprise a
plurality of pieces of fabric sewn together.

They may also consist of non-woven fabrics, for example spunbonded, or
equivalent materials such as leather, faux leather and leatherette.

The quilt 1 comprises a padding 30 interposed between the upper layer 10
and the lower layer 20, in such a way as to form a sandwich, wherein the
upper layer 10 and the lower layer 20 give the quilt 1 the resistance to
tearing and pulling and the surface characteristics to touch, whilst the inner
padding 30 determines the characteristics of thermal conductivity,
elasticity and softness.

The materials for the padding 30 are selected for quality and quantity as a
function of the degree of thermal insulation desired and the range of price
and comfort of the quilt 1.

Possible materials comprise, for example, goose plumage such as down
and plumule, wadding made from cellulose or other natural or synthetic
fibres.

The upper layer 10 and lower layer 20, located on respective opposite
sides of the padding 30, are joined by means of a stitching 40, which
constrains the above-mentioned layers along predetermined lines and is
made by a plurality of stitches, distributed along the above-mentioned
predetermined lines. |
The stitching 40 is configured in such a way as to enclose the padding 30
between the two upper 10 and lower 20 layers by means a variable force
according to the desired properties of softness, weight and elasticity and
the type of padding 30 used.

Advantageously, the stitching 40 comprises at least one heat-sensitive
sewing thread 42, made of a material having a temperature of change of-
state or softening which is less than the temperature of degradation of the
other components of the quilt 1, in particular of the upper layer 10 and the
lower layer 20 and the padding 30.

The stitches 40 are sewn in such a way that a softening or a change of
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state of the heat-sensitive sewing thread 42 causes the break up of the
stitching 40.

The expression temperature of change of state or softening is used to
mean a temperature at which the tensile strength characterisﬁcs of the
heat-sensitive sewing thread 42 decline by at least an order of magnitude,
due for example to a melting or total or partial sublimation of it.

Preferably, the heat-sensitive sewing thread 42 is made from non-
inflammable materials, at least at temperatures equal to, lower than or
close to the above-mentioned temperature of change of state or softening.
The degradation temperature means the temperature at which the relative
component of the quilt 1 undergoes an appreciable variation of the relative
physical and/or aesthetic characteristics.

It is, for example, a temperature of change of state, softening or
combustion of the materials constituting the above-mentioned
components.

Advantageously, the heat-sensitive sewing thread 42 is produced with
fibres with a low melting point, preferably having a temperaturé of change
of state or softening of between 50°C and 200°C, even more preferably
between 70°C and 140°C, for example co-polyester, co-polyamide,
polypropylene or a combination of these.

According to one embodiment, the heat-sensitive sewing thread 42 is a
single thread twisted in an S or Z shape, whilst in an alternative
embodiment it consists of two or more threads twisted in an SZ or ZS
shape.

Preferably, the heat-sensitive sewing thread 42 has a sizing or a
lubricating finishing of between 15% or 0.1%, even more preferably
between 8% and 2%, in such a way as to reduce the friction coefficient.
Advantageously, the lubricating treatment of the heat-sensitive sewing
thread 42 allows its use on sewing machines, embroidery machines. and
quilting machines also of the high speed multi-needle type, limiting the

heating due to friction and the consequent deterioration of the mechanical
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properties of resistance to breaking and elongation which, due to the
intrinsic features of the low melting point fibres used, would be particularly
apparent in the case of heat-sensitive sewing thread 42.

Preferably, the lowest of the degradation temperatures between the upper
layer 10, lower layer 20 and padding 30 is greater than the temperature of
change of state or softening of the heat-sensitive sewing thread 42 by at
least 30°C, even more preferably by at least 100°C.

According to a first embodiment, the stitching 40 comprises one or more
heat-sensitive sewing threads 42, which pass completely through the
upper layer 10, the padding 30 and the lower layer 20 to define a plurality
of stitches.

When the temperature of change of state or softening of the heat-sensitive
sewing thread 42 is reached, the stitching 40 degrades completely,
dispersing into the air, impregnating the upper layer 10 or lower layer 20,
or weakening sufficiently to allow a reciprocal mechanical separation of the
upper layer 10 and lower layer 20 without damaging relative portions.

In the solution illustrated in Figure 2A the stitches 40 are a single thread,
that is to say, belonging to stitch classes 100 or 200 (as identified in the
table prepared by the US Federal Specifications Board), in particular,
simple chain stitches as per, for example, stitch type 101, illustrated.
According to another embodiment, not illustrated, the stitch 40 comprises
two or more rows of heat-sensitive stitches 42 to define a plurality of
multiple thread stitches of classes 300, 400, 500 o 600, wherein each
sewing thread is of the heat-sensitive type.

With regard to the recyclability of the quilt 1, this solution is conceptually
equivalent to the one described above.

According to the second embodiment, illustrated in Figures 2B and 2C, the
stitching 40 comprises at least one pair of stitching threads, of which at
least one heat-sensitive sewing thread 42, preferably only one, and at
least one conventional sewing thread 44, wherein the heat-sensitive

sewing thread 42 has a temperature of change of state or softening which
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is less than the temperature of degradation of the conventional sewing
thread 44.

Preferably, the temperature of change of state or softening of the heat-
sensitive sewing thread 42 is less than the temperature of degradation of
the conventional sewing thread 44 by at least 50 °C, even more preferably
by at least 100°C.

According to the embodiment of Figure 2B, the heat-sensitive sewing
thread 42 passes partly through at least one between the upper layer 10,
the padding 30 and the lower layer 20 defining, together with the
conventional sewing thread 44, a plurality of multiple thread stitching
points.

Preferably, the heat-sensitive sewing thread 42 and the conventional
sewing thread 44 are positioned on respective opposite sides of the quilt
1, defining, for example, knotted points of the class 300, as in the solution
of Figure 2B, wherein the heat-sensitive sewing thread 42 and the
conventional sewing thread 44 are coupled for forming the stitch 301.
Advantageously, this solution makes it possible to heat only one side of
the stitching 40 to break it down.

According to the embodiment of Figure 2C, the conventional sewing
thread 44 passes completely through the upper layer 10 and the lower
layer 20, whilst the heat-sensitive sewing thread 42 is coupled to it for
making a complementary part of the stitching 40, outside the upper layer
10 and lower layer 20, to define a plurality of stitches preferably of class
400, or double chain stitches. According to this embodiment, a heating of
the heat-sensitive sewing thread 42 beyond its softening or change of
state temperature allows the stitching 40 to be broken by a pulling of the
conventional sewing thread 44. Advantageously, the.fact of keeping the
heat-sensitive sewing thread 42 outside the upper layer 10 and lower layer
20 and the padding 30 prevents or reduces the dispersion of any molten
material of the heat-sensitive sewing thread 42 into the recycling material.

Another object of the invention is a method for recycling quilts, comprising
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a step of preparing a recyclable quilt 1 of the type described above and
illustrated in Figure 1.

The method then comprises a step of heating the stitching 40 of the quilt 1
to the temperature of change of state or softening of at least one heat-
sensitive sewing thread 42, of the type described above, preferably
between 50°C and 200°C, even more preferably between 70°C and
140°C.

The step of heating the stitching 40 may be carried out, for example, by
means of one or more of the following techniques: jets of steam, irradiation
from hot surface, infrared irradiation, exposure to microwaves and forced
convection.

Moreover, according to the structure of the stitching 40, the method in
some embodiments comprises the step of heating only one side of the
stitching 40, at the upper layer 10 or the lower layer 20. _
Subsequently, according to an embodiment wherein the stitching 40
comprises a conventional sewing thread. 44 which passes at least partly
through at least one of the layers of the quilt 1 and is coupled to a heat-
sensitive sewing thread 42 to form the stitches 40 (Figures 2B and 2C),
the method according to the invention comprises a step of applying a
pulling action on the conventional sewing thread 44, in such a way to
withdraw it after it has been freed by the change of state or softening of
the heat-sensitive sewing thread 42, as illustrated in Figure 4.

In the embodiment wherein the stitching 40 comprises exclusively one or
more heat-sensitive sewing threads 42, this step is omitted.

Subsequently, the method according to the invention comprises a step of
mechanically separating the upper layer 10, the lower layer 20 and/or the
padding 30 of the quilt 1 so that they can be assigned to recycling
separately (Figure 3).

Another object of the invention is a machine 100 for recycling quilts,
illustrated schematically in Figure 5 and applicable to a quilt 1 of the

recyclable type described above.
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The machine 100 comprises a heating station 110, configured for heating
a stitching 40 of a quilt 1 of the type described above, to a temperature of
change of state or softening of ‘at least one heat-sensitive sewing thread
42 of the stitching 40, in the same way as described above for the relative
method.

The heating station 110 is preferably configured to use of at least one of
the following heating means: jets of steam, irradiation from hot surface,
infrared irradiation, exposure to microwaves and forced convection.
Preferably, the machine 100 comprises a separating station 130,
configured for mutually separating the lower layer 20, the upper layer 10
and/or the padding 30 of the quilt 1, after the break up of the stitching 40.
In at least one embodiment, the machine 100 also comprises an
unstitching station 120, wherein pulling means are configured to act on a
conventional sewing thread 44 of the stitching 40 for determining a break
up, after a heating of the heat-sensitive sewing thread 42 beyond its
softening or change of state temperature.

Another object of the invention is a heat-sensitive sewing thread 42
suitable for the production of a recyclable quilt 1 of the recyclable type
described above, in particular of the stitching 40.

Preferably, the heat-sensitive sewing thread 42 comprises: a single thread
twisted in an S or Z shape, or two or more threads twisted in an SZ or ZS
shape or one or more threads which are not twisted, that is to say, parallel.
The heat-sensitive sewing thread 42 is produced with fibres with a low
melting point, preferably having a temperature of change of state or
softening of between 50°C and 200°C, even more preferably between
70°C and 140°C, for example co-polyester, co-polyamide, polypropylene
or a combination of these.

Advantageously, the heat-sensitive sewing thread 42 has a sizing or a
lubricating finishing of between 15% or 0.1%, even more preferably
between 8% and 2%, in such a way as to reduce the friction coefficient to

allow use on sewing machines, embroidery machines and quilting
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machines also of the high speed multi-needle type, limiting the heating
due to friction to prevent its temperature from approaching the above-
mentioned change of state or softening temperature, which would result in
a risk of breakage of the thread.

The invention achieves the set aim by overcoming the drawbacks of the
prior art. More specifically, the recyclable quilt described may be
separated into its basic components by means of heating the heat-
sensitive sewing thread and a physical separation of the parts.
Advantageously, this process is considerably easier and faster than the
physical cutting of the stitches carried out in the prior art and does not

result in any damage to the components of the quilt.
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CLAIMS
1. A recyclable quilt (1), comprising: an upper layer (10),
a lower layer (20), and a stitching (40) which passes through the upper
layer (10) and the lower layer (20) for a mutual joining together,
characterised in that
the stitching (40) comprises at least one heat-sensitive sewing thread (42),
having a temperature of change of state or softening which is lower than
the temperatures of degradation of the upper layer (10) and lower layer
(20), in such a way that a change of state or softening of the heat-sensitive
sewing thread (42) causes the break up of the stitching (40), the at least
one heat-sensitive sewing thread (42) having one or more twisted ends
made of co-polyester and/or co-polyamide and/or polypropylene, provided
with a sizing and/or a lubricating finishing of between 15% and 0.1%,
preferably between 8% and 2%.
2. The quilt (1) according to claim 1, also comprising a padding (30)
interposed between the upper layer (10) and the lower layer (20), wherein
the heat-sensitive sewing thread (42) has a temperature of change of state
or softening which is lower than the temperatures of degradation of the
padding (30).
3. The quilt (1) according to claim 2, wherein the difference between
the lowest temperature of degradation of the upper layer (10), the lower
layer (20) and the padding (30) and the temperature of change of state or
softening of the at least one heat-sensitive sewing thread (42) is at least
50°C, preferably at least 100°C.
4. The quilt (1) according to any one of the preceding claims, wherein
the at least one heat-sensitive sewing thread (42) has a temperature of
change of state or softening of between 50°C and 200°C, preferably
between 70°C and 140°C.
5. The quilt (1) according to any one of the preceding claims, wherein
the at least one heat-sensitive sewing thread (42) passes completely

through the upper layer (10) and lower layer (20) to define a plurality of
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stitched points, preferably simple chain thread points.

6. The quilt (1) according to any one of the preceding claims, wherein
the stitching (40) comprises at least one conventional sewing thread (44)
coupled with the at least one heat-sensitive sewing thread (42) to define a
plurality of stitched points, preferably knotted points or double chain
points, wherein the at least one heat-sensitive sewing thread (42) has a
temperature of change of state or softening which is less than temperature
of degradation of the at least one conventional sewing thread (44).

7. The quilt (1) according to claim 6, wherein the at least one heat-
sensitive sewing thread (42) has a temperature of change of state or
softening which is less than a temperature of degradation of the at least
one conventional sewing thread (44) by least 50°C, preferably 100°C.

8. The quilt (1) according to claim 6 or 7, wherein at least one
conventional sewing thread (44) passes completely through the upper
layer (10) and the lower layer (20) and the heat-sensitive sewing thread
(42) is positioned outside the upper layer (10), the lower layer (20) and the
padding (30).

9. A method for recycling quilts, comprising the steps of:

- preparing a quilt (1), preferably made according to any one of the
previous claims, comprising an upper layer (10) and a lower layer (20,
joined by stitching (40), the stitching (40) comprising at least one heat-
sensitive sewing thread (42), having a temperature of change of state or
softening which is lower than the temperatures of degradation of the upper
layer (10) and lower layer (20), in such a way that a change of state or
softening of the heat-sensitive sewing thread (42) causes the break up of
the stitching (40);

- heating the stitching (40) to a temperature of change of state or softening
of the at least one heat-sensitive sewing thread (42);

- mutually separating the upper layer (10) and the lower layer (20).

10. The method according to claim 9, wherein the stitching (40)

comprises at least one heat-sensitive sewing thread (42) and at least one
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conventional sewing thread (44), coupled to define a plurality of stitched
points, preferably knotted points or double chain points, wherein the at
least one heat-sensitive sewing thread (42) has a temperature of change
of state or softening which is less than a temperature of degradation of the
at least one conventional sewing thread (44), the method comprising, after
the step of heating the stitching (40), a step of exerting a pulling action on
the conventional sewing thread (44).

11. A machine (100) for recycling quilts, in particular for the method
according to claim 9 or 10, comprising a heating station configured for
heating a stitching (40) of a quilt (1) up to a temperature of change of state
or softening of at least one heat-sensitive sewing thread (42) of the
stitching (40), and a separating station configured for mutually separating
the lower layer (20), the upper layer (10) and/or the padding (30) of the
quilt (1).

12. The machine (100) according to claim 11, wherein the heating
station comprises steam and/or irradiation and/or infrared and/or forced
convection and/or microwave heating means.

13.  The machine (100) according to claim 11 or 12, comprising traction
means configured for acting on at least one conventional sewing thread
(44) of the stitching (40) for determining a break up of the stitching (40).

14. A sewing thread for recyclable quilts, having a melting or softening
temperature of between 50°C and 200°C, preferably between 70°C and
140°C, comprising one or more twisted ends provided with a sizing and/or
a lubricating finishing of between 15% and 0.1%, preferably between 8%
and 2%.
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