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A method for joining two or more pieces of fabric and
related items
DESCRIPTION
TECHNICAL FIELD OF THE INVENTION

The object of the present invention is a method for
integrally joining two or more pieces of fabric when
manufacturing items such as items of «clothing or
upholstery, and the like. This invention further relates
to items manufactured by means of said method for joining
two or more pieces of fabric such as items of clothing,
upholstery, and the like.

BACKGROUND OF THE INVENTION

In the textile field, it has been for some time a
well-established practice that two or more pieces of
cloth for manufacturing for example an item of clothing
are only joined by sewing.

Seams are usually provided between cloth margins,
with a fabric thread being alternately passed through
each margin and on both sides of the respective margins.
The thread can be sgsewed more or less close to ensure
either a greater or lower holding between the two margins
according to the desired item to be made.

, In any case, while seams ensure an optimum holding
and are the conventional method for joining pieces of

cloth, mainly for items of clothing, however, they can
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cause ‘some drawbacks.

A major drawback with seams is mainly connected to
items of clothing is caused by the friction occurring at
the seams. In fact, due to the nature of seams, the
thread that is passed several times through the cloth,
for example of a pair of trousers, inevitably originates
a rough area due to the thickness of the seam thread,
which is necessarily larger than the surrounding fabric.
Thereby, the seam forms a series of geometrical relieves
on the fabric surface. Furthermore, in a pair of
trousers, seams are often provided in those areas where
friction against the body is the greatest. Accordingly,
it is understood that this friction causes discomfort and
reddéning.

In the case of newborn or baby clothing, in addition
to said friction drawback, a problem may also rise due to
allergies that can be caused by certain types of threads
used for seams. It has been proved that, in fact,
allergies like contact dermatitis have been found to be
due to the threads used for seams, which force people to
give up wearing certain items of clothing.

- Furthermore, it should be noted that a certain time
is required for carrying out such an apparently simple
operation like sewing, which time is connected on the one

side to the type of seam to be made, and on the other
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side to the efficacy of the methods being used. In fact,
when a seam is provided by hand, it always requires quite
a long time to be carried out, even when made by skilled
operators. Furthermore, the requirement of conditioning
the holding is subordinate to the thread thickness, which
as such, worsens the drawbacks set forth above.

SUMMARY OF THE INVENTION

The problem at the heart of the present invention is
thus to provide a method for integrally joining two orxr
more pieces of fabric which is capable of resolving the
drawbacks and problems stated above.

This ;moblem»is solved by means of a method for
joining two or more pieces of fabric such as claimed in
the annexed independent claim.

A first object of the present invention is thus a
method for joining two or more pieces of fabric in a
quick and effective manner while aiming at lightening the
provision of seam threads, and the thickness thereof,
with the advantage of avoiding allergies or discomfort
caused by friction.

- A second object of the invention is to provide
fabric-based items, such as items of clothing, wherein
the pieces composing the same are joined by means of the
aforesaid method which can be optionally associated with

traditional seam resulting from careful industrial
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productive process.
BRIEF DESCRIPTION OF THE FIGURES

Further characteristics and advantages of the
present invention will be better understood £from the

description below of an embodiment thereof, which is

‘given as a non-limiting example with reference to the

figures in which:

- Fig. 1 is a top plane view of two fabric margins
placed together, which are to be joined in accordance
with the invention;

- Fig. 2 1s a top perspective view of the two
margins in Fig. 1 in a first step of the joining method
according to the invention;

- Fig. 3 1is a top perspective view of the two
margins in Fig. 1 in a second step of the joining method
according to the invention;

- Fig. 4 1is a top perspective view of the two
margins in Fig. 1 in a third step of the joining method
according to the invention;

- Fig. 5 1is a top perspective wview of the two
margins in Fig. 1 in a fourth step of the joining method
according to the invention;

- Fig. 6 is a top plan view of a trouser leg portion
made according to the invention;

- Fig. 7A is a schematic view of a first wvariant
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embodiment of the invention;

Fig. 7B 1is a schematic view of a second wvariant
embodiment of the invention;

- Fig. 7C is a schematic view of a third variant
embodiment of the invention;

- Fig. 7D is a schematic view of a fourth variant
embodiment of the invention;

- Fig. 7E is a schematic view of a fifth wvariant
embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

The concept at the heart of the present invention is
that of replacing the seam thread with a different means
for joining two or more pileces of fabric, or at least
reducing the thickness or amount thereof and
complementing the joining of said pieces with said means
while maintaining optimum resistance characteristics.

In order to develop this concept, it has been
surprisingly found that two pieces of fabric can be
joined to each other in a very effective manner using a
particular type of adhesive that is directly applied at
the edges of said pieces to be joined or by means of a
double-adhesive tape, which becomes the substrate, and by
subjecting said edges of said pieces to a pressure heat
sealing process.

Particularly, the method for joining two or more
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pieces of fabric comprises the following sequential
steps:

- providing two or more pieces of woven or
nonwoven fabric;

5 - pre-heating at least the edges of said
pieces that are to be joined;

- applying a layer of bioadhesive consisting
of a polyester-based polyurethane polymer in
the liquid state on at least one of the

10 ' respective edges of said pieces to be
joined;

- applying pressure and heat to heat-melt and
press said polymer layer such as to cause
the latter to penetrate between the fibers

15 of said pieces of woven or non woven fabric
and create an integral join to each other.

Tt should be noted that by “fabric” is meant herein

a material obtained by weaving warp and weft fibers,
whereas by “nonwoven fabric” is designated a material of
which the fibers, either of natural or synthetic origin,
are randomly arranged and interlaced by means of
techniques such as mechanical needling, pressure hydro-
needling, heat-sealing.

Particularly, it has been observed that when the

margins of woven or nonwoven fabric are subjected to a
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pre—héating step at a temperature ranging between 50°C
and 200°C, preferably 100°C and 200°C, more preferably
170°C before applying the polymeric adhesive layer and
subsequently pressure heat-sealing, the function of the
adhesive polymeric layer joining said pieces 1is
surprisingly enhanced in terms of tear strength, wash
strength and subsequent finishing, standard usage and
ageing resistance treatments.

‘Preferably, the pre-heating step can be carried out
by blowing a jet of hot air on said edges.

The polyester-based polyurethane polymer has been
selected such as to offer the technical condition
required for the best performance of the final product
both for the industrial manufacture of the latter and for
the life of the product (item of clothing) that is
subjected to a considerable physical-chemical stress such
as washing, temperature changes, physical stress.

Furthermore, a polyester-based polyurethane polymer
has been preferably selected to be characterized by 7824
shore hardness, 124°C softening point, and Melt Flow
Index of 13-18.5 dg/min at 190°C, 2.16 kg. A polymer
pro?ided with said physical-chemical characteristics
advantageously allows meeting particular requirements of
strength and holding, softness, elasticity, extensivity,

and wash resistance for the final product.
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In fact, it should be taken into account that an
item of clothing is generally affected by a number of
factors, among which material selection, friction,
surface load, smoothness as well as surface hardness and
lubrication. By selecting said characteristics, a wear-
free product has been advantageously obtained which lacks
holding defects between the joining points of the woven
or nonwoven fabric pieces composing the final product.

Preferably, the polyester-based polyurethane polymer
is a second-generation elastomeric polyurethane provided
with a wvery good binding force at 1low activation
temperatures while maintaining optimum characteristics of
softgess, extension and recovery.

Furthermore, the Shore Hardness value stated above,
which is also designated as the softness indicator, has
been calculated using a durometer.

The Softening Point vwvalue, also designated as the
softéning level, has been calculated in accordance with
DIN 51005 standard.

The Melt Flow Index value, also designated as the
fluidity, has been calculated as an output flow in
decigrams/min through a standard orifice of 2.0955 4+
0.0051 mm diameter and 8.000 + 0.025 mm length when a
fixed pressure is applied to the fluid by means of a

piston and a total mass load of 2.16 kg at a temperature



WO 2007/122661 PCT/IT2007/000294

of 190°C.

Furthermore, the polymer used in the present
invention is preferably characterized by a weight of 32
g/m? for a thickness of 25 um, 46.5 g/m* for a thickness
of 40 pm, 62 g/m* for a thickness of 50 um and 124 g/m’
for a thickness of 100 um.

Generally, the polymer characteristics comprise an
operating temperature ranging between -30°C and 130°C,
lamination conditions (hot roll laminator, belt laminator
or plate laminator) at a temperature ranging between 140°
and 180°C at a pressure between 2.8 and 4.2 Bar for 10
seconds, melt conditions ranging between 115° and 120°C
at 2.8-4.2 Bar for 25 seconds according to the type of
equipment used, moulding conditions at a temperature of
200°C for 30 seconds.

During the step of applying temperature and
pressure, pressures are gdgenerally used ranging between
1.3 bar and 7 bar and temperatures ranging between 140°C
and 220°C, for a time raﬁging between 10 sec and 30 sec.
Preferably, pressure ranges between 5.5 bar and 6.5 bar,
more preferably 6 bar, whereas the temperature ranges
between 195°C and 205°C, more preferably it is 200°C and
the time is 19 sec to 21 sec, more preferably it is 20

secC.

In éddition, right after applying heat and pressure,
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the‘ method can comprise a step of cooling the joined
pieces ranging from 1 to 5 minutes, preferably 2 minutes
before subjecting said pieces to further processing. This
step is carried out by leaving the pieces on the same
support on which the heating and pressure step has been
carried out, whether a press basement, an ironing board,
or a support belt subjected to pressure by means of two
heated rolls.

The function of this step is to allow a gradual
cooling without causing thermal shocks to the adhesive
and thus ensuring an optimum functionality.

Preferably, furthermore, the method in accordance
with the present invention comprises a preliminary step
of treating the edges of said pieces of fabric such as to
remove impurities and residues of glues or chemicals that
can alter the function of the polymeric adhesive.
Particularly, this treatment can comprise, in turn,
washings, oxidative and/or enzymatic desizing, bio-
polishing, stone-polishing.

In addition, the method can comprise, after this
treatment step, a step of processing said edges by means
of salwvaging.

A final settling step can be also provided at the
end of the cooling step, in order to ensure that the

polyurethane adhesive binds under controlled temperature

10
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conditions ranging between 18°C and 30°C, preferably
between 20°C and 25°C and humidity ranging between 10%
and 36% for a time not lower than 12 hours, preferably
between 18 and 24 hours. This step further allows
ensuring that the item of clothing can be washed even
under sever conditions, finishing and standard usage by
the purchaser without experiencing a decrease in the
quality of the join of the pieces of fabric composing
this item of clothing.

Generally, the step of applying the polymeric layer
can be carried out by applying a ribbon-like backing on
which said polymeric adhesive layer is spread, or by
depositing the polymeric layer directly on the edges of
said pieces of woven or nonwoven fabric.

The first method for applying the polymeric layer on
the edges by means of adhesive tape with bio-polymeric
adhesive as described above, will be described below with
reference to Fig. 1 to 6.

In Fig. 1, a first piece of fabric is generally
designated with 1 and a second piece of fabric with 2.

The first piece 1 and second piece 2 of fabric lay
on a same plane such that the respective edges 3 and 4
face each other.

.Preferably, the edges 3 and 4 are provided with a

salvage seam to prevent the fiber composing the piece of

11
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fabric from unravelling and optionally to provide an
aesthetic wvalue. Particularly, the seam can be “an
overcast stitch” (three threads) or “a chain stitch”
(five threads).

After the pieces of fabric have been arranged as
discussed above, a double-adhesive tape 5 is placed on
both pieces 1 and 2 along the edges 3 and 4 as shown in
Fig. 2.

The double adhesive tape 5 consists of a thin, heat-
resistant backing 6 having a substantially plane shape,
and being provided with a first face 7 and a second face
8. Furthermore, said first 7 and second 8 faces are
covered with a web of heat-sealing substance such as that
described above, which is in turn protected by a
removable heat-resistant strip 7', 8'.

One of the two protective strips 7', 8’ (the strip
7', in Fig. 2) is removed to allow placing the double-
adhesive tape 5 onto the seams 3, 4 such that the heat-
sealing substance web on the surface 7 of said tape
completely covers the seams.

After the tape 5 has been placed as said above, it
is subjected to pressing and heating pressure. The
preésure generally ranges between 4 bar and 7 bar,
whereas the temperature ranges between 190°C and 220°C

for a time ranging between 18 and 22 sec. Preferably, the
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pressure ranges between 5.5 bar and 6.5 bar, more
preferably it is 6 bar, whereas the temperature ranges
between 195°C and 205°C, more preferably it is 200°C and
the time is 19 to 21 sec., more preferably it is 20 sec.

Heat-sealing can be carried out by means of
conventional methods and equipment, such as hot pressing
with a corresponding press, or as schematically shown in
Fig. 3, pressing between two counter-posed overheated
rolls, the portion of fabric covered with the double-
adhesive tape 5 being passed therethrough in the
direction indicated by the arrow in Fig. 3.

Preferably, heat-sealing can be carried out in two
different steps in which said step of applying the
tempefature and pressure 1is followed by a so-called
ironing step which is usually carried out to prepare the
item of clothing for sale and is simply ironing this
item. In the method according to the present invention,
this ironing step is carried out in a substantially
identical manner as the step of applying temperature and
pressure described above for the application of the
polymeric bio-adhesive layer.

Particularly, by way of non-limiting example, said
two steps can be carried out in accordance with two

different types of machines and the following settings:

L | ]
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Operation Application of bio-adhesive

strip cod. 3405 150 Micron
10 mm

Machine MACPI 30

Temp. 170°C

Speed 3m/min

Pressure 1.4 Atm effective

Operation Pregsure with a gluing
press egde/strip

Machine MACPI 9134

Temp. 180°C

Time Machine 20 sec.

Pressure 6.0 Atm effective

As stafed above, due to pressure and temperature,
the heat-sealing substance cures between the fabric weave
in the vicinity of both pieces 3, 4 thus bridling them
and making said pieces integrally joined to each other.

The method described above can be carried out on a
surface of the two pieces 3, 4 of fabric, preferably on
that.surfacé which will be hidden after the item has been
completed. For example, when making a pair of trousers,
as shown in Fig. 6, the tape 5 can be provided to be
applied on the inner side of a trouser leg. Thereby, the
tape 5 would be hidden without altering the aesthetic
charécteristics of the trouser itself.

Furthermore, the method can comprise a step of
applying a band on the double-adhesive tape 5.

Particularly, the double-adhesive tape 5 may cause

discomfort, in turn, when it comes in contact with the
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body. In this regard, as shown in Fig. 4, the protective
strip 8’ can be removed from the free surface 8 of tape 5
to allow said band to be applied. In fact, by this
operation, a further web of heat-sealing substance is
exposed, on which a band 11 is placed and heat-sealing is
subsequently carried out between the band and tape in a
completely similar manner as described above.

The band 11 can be any pre-cut tape, such as to
cover the tape 5. Particulérly, the band 11 can be made
of a soft, comfortable and antiallergic fabric to give,
for example, an optimum fit to the item clothing.
Advantageously, the band also has the function of
increasing the resistance of the sealing of the two
pieces 3, 4 of fabric.

In accordance with a wvariant embodiment of the
invention, the method can be carried out on the surface
of the two pieces 3, 4 of fabric exposed to sight. In
this case, the same operations will be carried out as
described above, except that the band 11 may be
decorative, and thus offer the opportunity of customizing
an item of clothing, for example, such as a pair of
trousers.

A further variant embodiment of the invention is
applying the double-adhesive tape 5 on both surfaces of

the pieces 3, 4 of fabric.
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The advantage of applying double-adhesive tape 5 on
said surfaces is that the strength of the sealing between
the pieces 3, 4 is increased, mainly in case of items of
clothing that must meet particular requirements. For
example, a greater strength is often required for
traditional seams of work or children clothes at the
conventional sewing. This arrangement allows obtaining
the desired strength while avoiding the aforesaid
drawbacks connected to traditional seams.

In accordance with the second application procedure,
a layer of polymeric bioadhesive such as that discussed
above is directly applied on the edges of said pieces of
woven or nonwoven fabric to be joined by carrying out
entirely conventional operations.

"Particularly, the modes of positioning the edges or
margins of woven or nonwoven fabric are schematically
represented in the annexed Fig. 7A-7E.

In Fig. 727, a join is shown between two pieces T of
woven or nonwoven fabric, which are both positioned such
as to have the same face on the same side, by overlapping
the two edges E with a polymeric bioadhesive layer A
being interposed therebetween. This type of join is known
in the field as the rightside to backside join.

In Fig. 7B, a join is shown between two pieces T of

woven or nonwoven fabric by overlapping the two edges E
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with a polymeric bioadhesive layer A being interposed
therebetween, which is similar to that shown in Fig. 7A
except that the pieces T being on a same side face the
right side (i.e. the face considered as being exposed
when the finished product is worn) and the other on the
back side (i.e. the face opposite the right side). This
type of join is known in the field as the backside to
backside join.

In Fig. 7C, a join is shown between two pieces T of
woven or nonwoven fabric by overlapping the two edges E
with a polymeric biocadhesive layer A being interposed
therebetween, similar to that shown in Fig. 734, except
that an edge E’ of a piece T is folded before applying
the adhesive A. This type of join is known in the field
as the rightside to right folded join.

In Fig. 7D, a join is shown between two pieces T of
woven or nonwoven fab;ic by overlapping the two pieces T
such that the equal faces are faced to each other, and by
folding the edges E’ before interposing a polymeric
biocoadhesive layer A. This type of join is known in the
field as the right folded to right folded join.

In Fig. 7E, a join is shown between two pieces T of
woven or nonwoven fabric by overlapping the two edges E’
and E’’ with two polymeric bioadhesive layers A’ ed A’’

being interposed therebetween, similar to that shown in

17
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Fig. 7A, except that one of the two edges E’ of a piece T
has been folded and a first layer A’ and a second layer
A’'’ are deposited between within the fold and between the
fold and edge E’'’ of the other pilece T, respectively.
This type of join is known in the field as the two glue-
coat.join.

According to a further variant embodiment of the
invention, as stated above, the method can comprise a
tradiﬁional sewing step by means of a very fine thread,
preferably a thread having a titre ranging between 18 and
36. Alternatively, the thread can be a thread
conventionally used for sewing but the seam can be made
such that the stitches are loose or positioned only in
certain parts of the finished product, or in addition,
the seam can be conventional but covered by an adhesive
tape such as that described above.

-In accordance with a further object of the
invention, a fabric item is provided which comprises one
or more pieces of fabric that are joined according to the
method described above.

. Particularly, the item comprises two or more pieces
of fabric that are joined by means of heat-sealing. Said
pieces are heat-gealed to each other for example at the
free edges thereof. Preferably, the free edges are

salvage sewed. More preferably, the heat-sealed edges are

18
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covered with bands made of antiallergic and/or soft
and/or reinforcement material optionally with writings
and/or decorative drawings. Furthermore, the bands can be
applied to either one or both counter-posed surfaces of
the item.

Preferably, said item comprises items of clothing,
upholstery, and the 1like. Particularly, the item of
clothing is selected from trousers, jeans, shirts, coats,
jackets, Jjerseys, sweaters.

The fabrics of the items of clothing can be
conventional cotton, wool, polyester, denim and mixes
thereof.

Obviously, to the method and item according to the
present invention, those skilled in the art, aiming at
meeting contingent and specific requirements, may carry
out further modifications and wvariations, all being
however contemplated within the scope of protection of

the invention, such as defined in the annexed claims.
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CLAIMS
1. A method for joining two or more pieces of £fabric
comprising the following sequential steps:

- providing two or more pieces of woven or
nonwoven fabric;

- pre-heating at least the edges of said
pieces at a temperature ranging between 50°C
and 200°C;

- applying on at least one of the respective
edges of said pieces to be Jjoined a
bioadhesive layer consisting of a polyester-
based polyurethane polymer;

- applying pressure and heat to heat-melt and
press said polymer layer such as to cause
the latter to penetrate between the fibers
of said pieces of woven or non woven fabric
and create an integral join to each other.

2. The method according to claim 1, wherein the step of
applying temperature and pressure provides wusing
pressures ranging between 1.3 bar and 7 bar and
temperatures ranging between 140°C and 220°C, for a time
ranging between 10 sec and 30 sec.

3. The method according to claim 2, wherein the pressure
ranges between 5.5 bar and 6.5 bar, more preferably it is

6 bar, whereas the temperature ranges between 195°C and

20
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205°C, more preferably it is 200°C and the time is 19 sec
to 21 sec, more preferably it is 20 sec.
4. The method according to any claim 1 to 3, wherein the
polyester-based polyurethane polymer has 78A shore
5 hardness, 124°C softening point, and Melt Flow Index of
13-18.5 dg/min at 190°C, 2.16 kg.
5. The method according to any claim 1 to 4 further
comprising a preliminary step of treating the edges of
said pieces of fabric such as to remove impurities and
residues of glues or chemicals that can alter the
function of the polymeric adhesive.
6. The method according to claim 5, wherein this
treatment comprises washings, oxidative and/or enzymatic
desizing, bio-polishing, stone-polishing.
7. fhe method according to claim 5 or 6, further
comprising, after said treatment step, a step of working
said edges by means of salvaging.
8. The method according to any claim 1 to 7, further
comprising a final settling step at the end of the step
of applying heat and pressure carried out under
controlled conditions of temperature ranging between 18°C
and 30°C and humidity ranging between 10% and 30% for a
time of no less than 12 hours.
9. The method according to any claim 1 to 8, further

comprising an ironing step after the step of applying the
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temperature and pressure.

10. The method according to any claim 1 to 9, wherein
said step of applying a bioadhesive layer is carried out
using a double-adhesive tape (5) that is bridge-connected
between said edges placed in contact with each other.

11. The method according to claim 10, wherein said
douﬁle—adhesive tape (5) comprises a heat-resistant
backing (6) having a first face (7) and a second face (8)
covered with a web of heat-sealing substance, which is,
in turn, protected by a removable heat-resistant strip
(77, 8").

12. The method according to claim 11, wherein one of the
two protective strips (7', 8') is removed to allow the
double-adhesive tape to be laid on the seams (3, 4).

13. The method according to any claim 1 to 12, wherein
the pressing and heating step is carried out by means of
a hot press or by passing through two overheated rolls.
14. The method according to any claim 10 to 13, wherein
said method is carried out on either one or both surfaces
of said at least two (1, 2) pieces of fabric.

15. The method according to any claim 10 to 14, further
comprising a step of applying a band (11) to cover said
double-adhesive tape (5).

16. The method according to any claim 1 to 8, wherein

said step of applying a biocadhesive layer is carried out
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by apblying the bioadhesive layer directly on at least
one of said edges.

17. The method according to claim 16, wherein the joining
of said pieces is carried out by rightside to backside
join,‘ backside to Dbackside Jjoin, rightside to right
folded join, right folded to right folded join, or two
biocadhesive-coat join.

18. The method according to any claim 1 to 17, further
comprising a thread sewing step for joining said edges of
said pieces of woven or nonwoven fabric.

19. The method according to claim 18, wherein said sewing
is carried out with a thread having a titre ranging
between 18 and 36.

20. The method according to any claim 1 to 19, further
comprising a gradual cooling step ranging between 1 and 5
minutes to avoid thermal shocks to said polymeric
adhesive right after the heating or pressing step.

21. A woven or nonwoven fabric item obtainable according
to the method in accordance with any claim 1 to 20.

22. The item according to claim 20, comprising two or
more pieces of woven or nonwoven fabric in which the
seamé are replaced or complemented with heat sealings.
23. The items according to claim 21 or 22 comprising
items of clothing, drapery, and the like.

24. The item according to claim 23 wherein said items of

23
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clothing comprise trousers, shirts, coats, jeans,

jackets.
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