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ABSTRACT

Fluid-tight slide fastener (10) comprising a pair of tapes 
(12), each tape (12) having a layered structure comprising

5 an inner reinforcing textile material layer (14) enveloped 
in a fluid barrier layer (16) made of a thermoplastic 
elastomer material (TPE), each tape (12) exhibiting a row 
(20) of aligned teeth (21) made of a thermoplastic material 
on at least a portion of one of the long sides (13a)

10 thereof, the rows (20) of aligned teeth (21) of said pair 
of tapes (12) facing each other and being associated to 
opposite stops (24,26), and a slider (22) slidable between 
said opposite stops (24,26) for engaging in a fluid-tight 
way or disengaging said aligned teeth (21) respectively,

15 characterized in that said textile material for the inner 
reinforcing layer (14) is chosen among polyester (PE), 
preferably PET, polyamide (PA) and their blends or 
copolymers; said thermoplastic elastomer material (TPE) for 
the fluid barrier layer (16) is chosen between

20 thermoplastic elastomer polyurethane (TPE-U) and 
thermoplastic elastomer polyester (TPE-E), and said 
thermoplastic material for the teeth (21) is chosen among 
polybutylene terephthalate (PBT), acrylonitrile butadiene 
styrene (ABS) , polyamide (PA) and their blends or

25 copolymers.
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P/00/011 
Regulation 3.2

AUSTRALIA

Patents Act 1990

COMPLETE SPECIFICATION FOR A STANDARD PATENT

Name of Applicant: RIRI GROUP S.A.

Actual Inventor(s): LIVIO COSSUTTI

Address for Service: INTELLEPRO
Patent & Trade Mark Attorneys
Level 7
102 Adelaide Street
BRISBANE, OLD, 4000
(GPO Box 1339, BRISBANE, 4001)

Invention Title: A FLUID-TIGHT SLIDE FASTENER

Details of Basic 
Application(s) No(s):

European Patent Application No 06020822.0 
filed 4 October 2006.

The following statement is a full description of this invention, including the best method of
performing it known to me:

I
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Title: "A fluid-tight slide fastener"

DESCRIPTION

Field of application
The present invention, in its most general aspect, refers 

5 to a slide fastener.

In particular, the invention refers to a fluid-tight slide 
fastener, i.e. a slide fastener that is impermeable to 
fluids .

In the following description, the term "fluid-tight" refers
10 to a seal or material that is resistant to the passage of 

liquids, in particular water, and/or gases, for example 
air, even when put under a considerable pressure strain, 
for example a pressure difference between the interior and 
the exterior sides of a slide fastener of up to about 2

15 bars.

More in particular, the present invention refers to a 
fluid-tight slide fastener of the type comprising a pair of 
impermeable tapes, each tape having a layered structure 
comprising an inner layer of a reinforcing textile material

20 strip and an outer layer of fluid barrier material 
enveloping said inner layer, each tape also comprising a 
row of aligned teeth on at least a portion of one of the 
long edges thereof, said rows of aligned teeth facing each 
other and being associated to opposite stops, and a slider

25 slidable between said stops for engaging in a fluid-tight 
way or disengaging said aligned teeth respectively.

The expressions "reinforcing textile material" and "textile
material" refer to a woven or non woven material obtained
from fibers of materials which are suitable for and
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compatible with the requirements of the end products onto 
which the slide fastener is to be applied.

The present invention also refers to a process for 
manufacturing a fluid-tight slide fastener as above.

5 Prior Art

It is well-known in the art that slide fasteners comprise a 
pair of tapes of a textile material, each tape bearing a 
row of aligned teeth on at least a portion of one of the 
long edges thereof, said rows of aligned teeth facing each

10 other and being associated to opposite stops, and a slider 
slidable between said stops for engaging or disengaging 
said aligned teeth respectively.

It is also known that in some sports and outdoor activity 
items, such as for example diving or sailing suits, camping

15 tents and the like, slide fasteners are required to be 
fluid-tight, to prevent the passage of fluids, in 
particular water, across the two sides of the tapes of the 
slide fasteners, yet both tenacious and pliable, to a 
certain extent.

20 To this purpose, it is known to use multi-layered tapes 
composed of an inner layer of a reinforcing textile 
material enveloped in an outer fluid barrier material layer 
in such a way that none of the inner textile material is 
exposed to the surface, and to seal the aligned teeth on

25 the outer fluid barrier material of the respective tapes so 
that the bonding which is formed between the teeth and the 
fluid barrier material is effectively fluid-tight.

More in particular, according to the prior art, a
combination of a textile material for the inner layer of
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the tapes, a thermoplastic elastomer material (TPE) for 
the outer fluid-barrier layer of the tapes and a 
thermoplastic material for the teeth are used for the 
manufacture of said fluid-tight slide fasteners. In fact,

5 these materials have proven to better meet most of the 
requirements that these products must satisfy, such as the 
above-mentioned impermeability and flexibility of the 
tapes, as well as their stability to light, resistance to 
sea water, and also easiness of sealing, gluing and

10 stitching. Furthermore, such materials can be efficiently 
worked in extrusion processes by which the layered 
structure of the tapes is formed and in injection 
overmolding processes by which the teeth are sealed to the 
tapes .

15 However, although effectively fluid-tight at the teeth - 
outer barrier layer interface, slide fasteners of the 
above-described type exhibit a drawback in that they do not 
always show satisfactory mechanical properties, in 
particular at the interface between the inner layer and

20 the outer layer of the tapes. In this respect, it is often 
observed that upon repeated exposure of said slide 
fasteners to various kinds of stresses deriving from their 
frequent and repeated use and/or from conventional washing 
operations , the layers of the tapes tend to separate from

25 one another.

This separation process, known as delamination, which is 
mainly due to a non-satisfactory adhesion between the 
materials constituting the inner and the outer layers of 
the tapes, causes the tapes to weaken and the inner textile 

30 material to become exposed to the surface,
compromising the fluid-tight nature of the tape itself.

thus
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Therefore, it would be desirable to provide a multi-layered 
fluid-tight slide fastener which is capable of withstanding 
repeated use without undergoing disruption of its 
structural integrity, in particular at the interface

5 between the inner and the outer layers of the tapes, due to 
delamination of said layers, even after long and repeated 
use under harsh conditions of temperature, pressure, tear 
and tension.

Summary of the invention

10 The technical problem underlying the present invention is 
that of devising and providing a fluid-tight slide fastener 
of the type considered above, which is reliable in the long 
run with regard to its fluid-tight nature as well as its 
structural integrity, so as to overcome the mentioned

15 drawbacks with reference to the prior art.

This problem is solved, according to the present invention, 
by a fluid-tight slide fastener comprising a pair of tapes, 
each tape having a layered structure comprising an inner 
reinforcing textile material layer enveloped in a fluid

20 barrier layer made of a thermoplastic elastomer material 
(TPE) , each tape exhibiting a row of aligned teeth made of 
a thermoplastic material on at least a portion of one of 
the long sides thereof, the rows of aligned teeth of said 
pair of tapes facing each other and being associated to top

25 and bottom stops, and a slider slidable between said top 
and bottom stops for engaging in a fluid-tight way or 
disengaging said aligned teeth respectively, characterized 
in that said textile material for inner reinforcing layer 
of the tapes is chosen between polyester (PE), preferably

30 polyethylene terephthalate (PET), polyamide (PA) and their
blends or copolymers; said thermoplastic elastomer material
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for the fluid barrier material layer is chosen between a 
thermoplastic elastomer polyurethane (TPE-U) and 
thermoplastic elastomer polyester (TPE-E); and said 
thermoplastic material for the teeth is chosen among 
polybutylene terephthalate (PBT), acrylonitrile butadiene 
styrene (ABS), polyamide (PA) and their blends or 
copolymers .

The term "thermoplastic elastomer material (TPE)" indicates 
specific materials, known per se, having a hard phase and

10 a soft phase which confer thermoplastic properties and 
elastomer properties (flexibility) respectively. It 
includes block copolymers as well as blends comprising a 
thermoplastic material and an elastomer material.

Preferably, said TPE-E is a polyether-ester block copolymer 
15 and said TPE-U is a block copolymer obtained from an ether

and/or an ester and a isocyanate.

According to a preferred aspect of the invention, said 
thermoplastic material consists of a blend including PBT 
and polycarbonate (PC).

20 Preferably, the PBT/PC weight ratio in said blend ranges 
between 70/30 and 30/70.

According to another preferred aspect of the invention, 
said thermoplastic material consists of a blend including 
acrylonitrile butadiene styrene (ABS) and a polyamide (PA).

25 Preferably, the ABS/PA weight ratio in said blend ranges 
between 70/30 and 30/70.

According to another aspect of the invention, the materials
constituting the fluid barrier layer of the tapes and the
teeth may include suitable additives such as, for instance
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fillers, pigments, binders and/or compatibilizers, the 
latter being incorporated to improve the physical and 
chemical affinity between said materials and/or between the 
materials used for the layered structure of the tape.

5 According to a more preferred aspect of the invention, a 
fluid barrier layer of TPE-E is chosen in combination with 
teeth made of PBT. According to a further aspect of the 
invention, a fluid barrier layer of TPE-U is chosen in 
combination with either a blend of ABS and PA or a blend of

10 PBT and polycarbonate PC.

It was surprisingly found that slide fasteners manufactured 
by using the selected materials have good mechanical 
properties at both the interface between the layers of the 
tapes and the chemical bonding between the fluid barrier

15 layer of the tape and the teeth.

In particular, it was found that by using the selected 
materials for the inner textile material layer and the 
outer fluid barrier material layer of the tapes, the layers 
are capable of reaching optimal values of adhesion to each

20 other that are sufficient for withstanding the normal 
transfer of traction and shear forces through the contact 
interface which the slide fasteners are subjected to during 
their repeated use. At the same time, the thermoplastic 
elastomer material constituting the outer layer of the

25 tapes confers a good flexibility to the tapes and exhibits 
a good adhesion by chemical bonding with the thermoplastic 
material constituting the teeth.

Without wishing to be bound by theory, it is thought that
this improved adhesion between the selected materials of

30 this invention is given by their physico-chemical affinity,
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as well as by the creation of strong chemical bonds at the 
surface of the materials to be joined in the operating 
conditions normally used for the manufacture of the tapes 
by extrusion and for the bonding between the tapes and the

5 teeth by injection overmolding.

According to another inventive feature, said inner 
reinforcing textile material layer of the tapes is made 
with a spun yarn of cut fibers.

The textile material of the inner reinforcing layer 
10 surface, according to this feature of the invention, has an 

irregular, rough surface due to the use of cut fibers. More 
in detail, the ends of the cut fibers may protrude from the 
ideal diameter of the yarn, or the same fibers may form 
loops protruding from said diameter. This results in an

15 irregular, non-smooth surface of the yarn, similar to
natural-fiber yarns, while on the contrary common
artificial or synthetic fibers yarns have a smooth surface.

As known in the art, natural textile materials such as
cotton have short fibers, each fiber typically having a 

20 length of a few centimeters, while artificial or synthetic 
fibers are available with continuous fibers. According to 
the invention, cut fibers of selected artificial or 
synthetic textile material are used for the textile 
material of the inner layer, said fibers being obtained

25 preferably by a cutting process, to imitate the surface of 
natural yarns.

It has been surprisingly found that a fastener with such
inner textile layer has improved resistance to
delamination. It is considered that improved resistance to

30 delamination is due to said irregular, rough surface of the
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yarn, giving a stronger coupling with the fluid-barrier 
layer. More in particular, it has been found that ends or 
loops of the fibers, protruding from the ideal diameter of 
the yarn, remain embedded in the thermoplastic elastomer

5 material of the fluid-barrier layer enhancing the 
resistance to delamination.

In a preferred embodiment, said thermoplastic elastomer 
material is coupled to the textile layer in a melted state, 
and the above effect is obtained, i.e. irregularities of

10 the surface remain trapped and embedded in the material of 
the fluid-barrier layer, thus yielding stronger coupling 
between the layers and improved resistance to delamination.

According to another preferred aspect of the invention, the 
slide fastener further comprises a layer of an adhesive

15 between the inner textile material layer and the outer 
fluid-barrier material layer of the tapes. In this way, the 
inner textile material, layer and the outer fluid-barrier 
material are joined through a bonding occurring essentially 
between each of said materials and the molecules of the

20 adhesive. Advantageously, the adhesive can be selected so 
as to have a high physico-chemical affinity for both the 
materials to be joined.

Preferably, the adhesive comprises a polyurethane resin.

The present invention further relates to a process for
25 manufacturing slide fasteners as described above. This 

process comprises the steps of:

- providing a plurality of strips of a textile material,

- covering said strips of a textile material with a layer 
of a fluid-barrier material,
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- applying a plurality of sets of aligned teeth to each 
coated strip along a longitudinal edge thereof,

heat cutting each coated strip transversally along 
consecutive sets of aligned teeth to obtain a plurality of

5 tapes of the desired lengths wherein each tape is equipped 
with a set of aligned teeth,

- coupling said plurality of tapes in pairs and equipping 
each pair of tapes with top and bottom stops, and a slider 
slidable between said top and bottom stops,

10 the process being characterized in that said textile 
material is chosen among polyester (PE), preferably PET, 
polyamide (PA) and their blends or copolymers; said fluid- 
barrier material consists of a thermoplastic elastomer 
material (TPE) chosen between a thermoplastic elastomer

15 polyurethane (TPE-U) and a thermoplastic elastomer 
polyester (TPE-E) ; and said teeth are made of a 
thermoplastic material chosen among polybutylene 
terephthalate (PBT), acrylonitrile butadiene styrene (ABS), 
polyamide (PA) and their blends or copolymers.

20 Preferably, the covering step is performed by extrusion or 
by lamination of the selected TPE onto the strips of 
textile material.

Preferably, said teeth are obtained by injection 
overmolding of the selected thermoplastic material onto

25 said longitudinal edge of each coated strip.

Preferably, the process of the invention further comprises
the step of sealing each tape at its short cut edge(s) with
said fluid-barrier material·. This may be carried out for
instance while heat cutting said coated strips or by
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covering said short cut edge(s) with "fresh" fluid-barrier 
material.

According to another aspect of the invention, said strips 
of a textile material are made with a spun yarn of cut

5 fibers of an artificial or synthetic textile material, said 
fibers being obtained with a cutting process of continuous 
fibers, said yarn having natural fiber-like surface, i.e. 
an irregular, rough surface similar to those of yarns made 
of natural fibers.

10 According to still another aspect of the invention, said 
covering step is performed by extrusion or lamination of a 
selected TPE onto said spun yarn textile material of the 
strips, said TPE being in a melted state, so that the 
surface irregularities of the textile material remain

15 embedded in the TPE layer.

According to another aspect of the present invention, said 
process further comprises the step of applying an adhesive 
layer onto the opposite surfaces of each textile material 
strip prior to covering said strips with said fluid-barrier

20 material. The adhesive application is preferably carried 
out by soaking each textile material strip in a dispersion 
of the selected adhesive in an organic solvent or by 
spraying said adhesive dispersion onto the opposite 
surfaces of each textile material strip.

25 The adhesive is then activated during the covering step of 
the textile material strips with a fluid-barrier material 
layer, which is performed for instance by extrusion.

Further advantages and characteristics of the slide
fasteners according to the inventions will be more evident
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from the detailed description and examples provided here 
below, given as indicative and not limiting purpose.

Brief description of the drawings

Figure 1 schematically represents a perspective view of a 
5 fluid-tight slide fastener according to an embodiment of

the present invention.

Figure 2 schematically represents an enlarged perspective 
view of a detail of the slide fastener of figure 1 showing 
the layers of the tape.

10 Figure 3 schematically represents an enlarged perspective 
view of a detail of a slide fastener showing the layers of 
the tape, according to a further embodiment of the present 
invention .

Detailed description of preferred embodiments

15 With reference to figures 1 and 2, a fluid-tight slide 
fastener is shown, in accordance with an embodiment of the 
present invention and globally indicated with 10.

The slide fastener 10 comprises a pair of tapes 12, 
substantially parallel to each other, each tape 12 being

20 equipped with a row 20 of aligned teeth 21 on a central 
portion of the inner long edge 13a thereof, in a 
conventional manner, for example through injection 
overmolding processes.

In particular, said rows 20 of aligned teeth 21 face each
25 other and are associated to two stops, namely a bottom stop

24 and a top stop 26, positioned at a set distance from
each other along said row of aligned teeth. A slider 22 is
slidable between the bottom stop 24 and the top stop 26,
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for engaging in a fluid-tight way or disengaging the 
aligned teeth 21 of said rows 20, respectively. In 
particular, the slider 22 comes to the end of its opening 
stroke at the bottom stop 24, thereby disengaging the

5 aligned teeth 21 of said rows 20 whereas the slider 22 
comes to an end of its closing stroke at the top stop 26 
thereby engaging in a fluid-tight way the opposite aligned 
teeth 21 of said opposite sets 20.

In the figures 1 and 2, the bottom stop 24 is in form of a 
10 single piece applied on both the tapes 12 at the lower ends 

of the rows 20 of aligned teeth 21, whereas the top stop 26 
comprises two half-portions, each half-portion being 
applied on a respective tape 12 at the upper end of the
respective set 20 of aligned teeth 21.

15 The application of the top stop 24 and the bottom stop 26 
to the tapes 12 can be carried out in a per se conventional 
manner for example through injection molding.

Furthermore, the tapes 12 are joined in a fluid-tight way 
along a portion 25 of the respective inner long edges from

20 the rows 20 of aligned teeth 21 and comprising the bottom 
stop 24. In particular, with reference to figure 1, on the 
external side of the slide fastener 10 (the external side 
being the side that is exposed to fluids during use) the 
portion 25 extends from the lower ends of said rows 20 of

25 aligned teeth 21 up to the lower short edges 13b of the 
tapes .

As shown in figure 2, each tape 12 comprises an inner
reinforcing textile material layer 14 enveloped in an outer
fluid barrier material layer 16. The tape 12 is formed by

30 either extrusion techniques or lamination and the fluid
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barrier material layer 16 entirely covers the inner textile 
material layer 14 so that no part of the inner textile 
material 14 remains exposed.

In accordance with the present invention, said inner 
5 textile material layer 14 is made of fibers of PE, 

preferably PET, PA or their blends or copolymers and said 
fluid barrier material layer 16 is made of a thermoplastic
elastomer material chosen between TPE-E and TPE-U.

Said inner textile material 14, made out of woven or non- 
10 woven fibers, confers the tape a certain degree of 

pliability. It is important, in fact, that the slide 
fastener can be bent and adapted to the shape of the item 
onto which it is applied without it cracking, snapping or 
otherwise getting damaged or generating an encumbrance to

15 the item onto which it is applied.

In accordance with a preferred embodiment, said textile 
material 14 made of spun yarns of cut fibers of an 
artificial or synthetic textile material. Said yarn has an 
irregular, rough natural-like external surface, due to the

20 use of cut fibers.

Furthermore, said outer fluid barrier material layer 16 is 
fully compatible with the inner textile material layer 12 
so that, upon manufacture by extrusion or lamination, the 
two layers undergo an interaction which brings about a

25 strong and solid adhesion between them.

In accordance with the present invention, said aligned
teeth 21 of the rows 20 are made of a thermoplastic
material chosen among polybutylene terephthalate (PBT),
acrylonitrile butadiene styrene (ABS), polyamide (PA) and

30 their blends or copolymers.
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In this way, the material of the aligned teeth 21 is fully 
compatible with the material of said outer fluid barrier 
material 16, so as to form a fluid-tight seal upon 
application of a set 20 of aligned teeth 21 on an edge of

5 said tape 12 for example through overmolding processes.

Figure 3 shows a detail of a slide fastener, globally 
indicated with 40, according to a further embodiment of the 
present invention.

In this figure, features of the slide fastener 40
10 structurally or functionally equivalent to those of the 

slide fastener 10 of figures 1 and 2 are denoted with the 
same reference number.

In the slide fastener 40, each tape 12 comprises an inner 
reinforcing textile material layer 14 enveloped in an outer

15 fluid barrier material layer 16 which entirely covers the 
inner textile material layer 14 so that no part of the 
inner textile material 14 remains exposed. However, in this 
embodiment of the invention, the tape 12 also includes two 
layers of an adhesive (layers 30 and 31) applied on the

20 opposite (top and bottom) surfaces of the textile material 
layer 14. In the areas where the adhesive is present, the 
textile material layer 14 and the fluid-barrier material 
layer 16 are then joined indirectly by a strong chemical 
bonding between the adhesive molecules and the materials

25 constituting the textile layer 14 and the fluid-barrier 
layer 16, which allows to avoid delamination of said layers 
14 and 16.

The followings are non-limiting examples for the
manufacture of slide fasteners according to the invention.
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Example 1

Strips of PE fibers were fully coated with a layer of 
fluid-barrier material (a TPE-U material) by means of a 
conventional extrusion head. The extrusion of the fluid-

5 barrier material from said head was performed in a 
conventional way according to the procedure suggested by 
the manufacturer.

The coated strips were then equipped each with a plurality 
of rows of aligned teeth along a longitudinal edge thereof,

10 said rows being set at a predetermined distance to each 
other. The teeth were each made from a blend of ABS and PA. 
The teeth application was performed by injection 
overmolding the teeth material onto said longitudinal edge 
of the coated strips in a conventional way (according to

15 the procedure suggested by the manufacturer). The coated 
strip equipped with said rows of aligned teeth were then 
heat cut transversally along consecutive rows of aligned 
teeth to obtain a plurality of tapes of the same 
dimensions, wherein each tape was equipped with a row of

20 aligned teeth.

Then, in a conventional way, the tapes were sealed with 
said fluid barrier material at their short edge(s) that had 
remained uncoated. A plurality of slide fasteners according 
to invention was then obtained each from a pair of such

25 tapes through a succession of further conventional steps 
among which the steps of equipping each pair of tapes with 
top and bottom stops and a slider running between said 
stops .

The slide fasteners so obtained were tested for their
30 resistance to delamination of the layered structure of the
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tapes before and after each of repeated washing cycles (up 
to five washing cycles).

Each washing cycle of the slide fasteners was carried out 
in a conventional washing machine at a temperature of 40°C

5 for about 1 hour and 30 minutes using appropriate 
detergents.

The resistance tests were carried out as follows. Each 
sample to be tested was engraved on its surface so as to 
peel (raise) a small rectangular portion (about 15 x 40 mm)

10 of the said fluid-barrier layer from the respective tape. 
Then, the small rectangular portion of the fluid-barrier 
layer and a free end portion of the tape (in the direction 
opposite to that of peeling) were clamped in two opposite 
flat clamps of a dynamometer respectively and the sample

15 was put perpendicularly to the flat clamps.

Afterwards, a clamp was moved away from the other clamp at 
a constant rate so subjecting the sample to traction with 
increasing loads. The test was ended with the determination 
of the minimum load (in Kg) necessary to obtain

20 delamination (separation) of the fluid-barrier layer from 
the tape.

In particular, the samples of slide fasteners according to 
the invention were divided in two groups according to the 
position on the tape surface where engraving and peeling

25 had been carried out.

The results are shown in the following table 1 as a mean of
minimum load values obtained from tested samples of the
respective groups.

Table 1
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Minimum Load (in Kg) necessary to obtain delamination

Samples Before After After After After After
washing 1st 2nd 3rd 4th 5th

cycles
washing washing washing washing washing
cycle cycle cycle cycle cycle

(1st 1.6 1.4 1. 4 1.3 1.3 1.1
group)

(2nd 1.3 1.3 1.3 1.3 1.2 1.1
group)

As can be seen from the above table 1, the slide fasteners 
of the invention exhibit a good resistance to delamination 
for the layered structure of the tapes, even after repeated

5 washing cycles, In particular, it can be observed that the 
resistance to delamination of slide fasteners of the 
invention only decays slightly as the number of washing 
cycles increases.

The above results proves that, according to the invention, 
10 a very good bonding has been achieved between the inner 

textile material and the outer fluid-barrier material and 
that such a bonding can be retained substantially unaltered 
over time. As a consequence, the slide fasteners according 
to the invention are able to retain their fluid-tight

15 characteristics in the long run upon repeated exposure to 
tensile stresses deriving for instance from their frequent 
and repeated use and upon conventional washing operations.

With regard to the teeth, the slide fasteners of the
invention also exhibit good mechanical properties at the

20 interface with the tapes which are fully comparable to
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those of conventional slide fasteners, thereby proving that 
the present invention also achieves a good chemical bonding 
between the teeth material and the outer fluid-barrier 
material of the tapes.

5 Example 2

A plurality of slide fasteners were manufactured using the 
same procedure disclosed in example 1. However, in this 
example, the fluid barrier material· covering the strips of 
textile material was made of TPE-E including yellow

10 pigments and the material for the teeth was PBT.

The slide fasteners so obtained were tested for their 
resistance to delamination of the layered structure of the 
tapes using the same procedure discussed above in example 
1. However, in this example, all samples according to the

15 invention to be tested were engraved substantially at the 
same position on the tape surface.

The results are shown in the following table 2 as a mean of 
minimum load values obtained from tested samples.

Table 2

Minimum load (in Kg) necessary to obtain delamination

Samples Before
washing

cycles

After
1st
washing
cycle

After
2nd
washing
cycle

After
3rd
washing
cycle

After
4 th
washing
cycle

After
5th
washing
cycle

1.5 1.3 1.3 1.2 1.0 1.0

20
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As can be seen from the above table 2, the slide fasteners 
of the invention exhibit a good resistance to delamination 
for the layered structure of the tapes, even after repeated 
washing cycles. Again, it can be observed that the

5 resistance to delamination of slide fasteners of the 
invention only decays slightly as the number of washing 
cycles increases.

Again, the above results proves that, according to the 
invention, a very good bonding has been achieved between

10 the inner textile material and the outer fluid-barrier 
material and that such bonding can be retained
substantially unaltered over time.

As a consequence, the slide fasteners according to the 
invention are able to retain their fluid-tight

15 characteristics in the long run upon repeated exposure to 
tensile stresses deriving for instance from their frequent 
and repeated use and upon conventional washing operations.

With regard to the teeth, the slide fasteners of the 
invention also exhibit good mechanical properties at the

20 interface with the tapes which are fully comparable to 
those of conventional slide fasteners, thereby proving that 
the present invention also achieves a good chemical bonding 
between the teeth material and the outer fluid-barrier 
material of the tapes.

2 5 Example 3

In this example, slide fasteners were prepared by using an 
adhesive for bonding the layers of the tapes.

In particular, it was carried out a variant of the
procedure discussed above in example 1 according to which
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an adhesive layer (polyurethane resin) was first applied on 
the opposite surfaces of strips of PE, by soaking the 
strips in an adhesive dispersion, and then the strips 
provided with the adhesive were covered with a TPE-LJ fluid-

5 barrier layer according to the procedure of example 1.

The procedure of example 1 was also followed after coating 
the strips, thereby obtaining a plurality of slide 
fasteners which were tested for their resistance to 
delamination of the layered structure of the tapes.

10 It was found that, thanks to the presence of adhesive in- 
between, the fluid-barrier layer and the textile layer of 
the respective tape were bonded extremely strong to each 
other and as a result no delamination of such layers was 
observed both before and after each of repeated washing

15 cycles.

In particular, in any case, the fluid-barrier layer and the 
textile layer of the respective tape were found to be so 
strongly bonded to each other that it was not possible to 
raise any portion of the fluid-barrier layer for performing

20 the tests in accordance with the procedure of example 1.

Again, the mechanical properties of the teeth have been 
found to be fully comparable with those of the prior art 
slide fastener teeth, thereby proving that in the 
manufacturing example according to the invention a good

25 chemical bonding between the teeth material and the outer
fluid-barrier material of the tapes has been achieved as
well.

Example 4
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A yarn is produced by a conventional spinning method, with 
polyester fibers which have been previously cut to obtain 
natural-like short fibers. The yarn so obtained has an 
irregular, rough surface, similar e.g. to a "pile" textile

5 material, which imitates a natural-fiber yarn.

Said yarn is used for making the textile reinforcing layer, 
which is fully coated with a layer of melted TPE-U by means 
of a conventional extrusion head and according to example
1.

IQ *****

From the previous description it can clearly be seen that 
the fluid-tight slide fastener according to the present 
invention solves the technical problem, mostly by the fact 
that it exhibits good fluid-tight characteristics even in

15 the long run, as the tapes are resistant to delamination.

Furthermore, the slide fastener of the invention features 
many advantageous characteristics, including:, good 
flexibility, low brittle temperature (about -40 °C) ,
performance stability in air in the temperature range of -

20 30 to +70 °C, ease of coloring, water resistance (low 
hygroscopicity), resistance to sea water, , and chemicals 
such as petrol· or ammonia, visible and UV light stability, 
and ease of sealing, gluing and stitching.

Of course, a person skilled in the art can bring numerous 
25 modifications and variants to the fluid-tight slide 

fastener described above in order to satisfy specific and 
contingent requirements, all of which are in any case 
covered by the scope of protection of the present
invention, as defined by the following claims.
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1. Fluid-tight slide 
tapes (12), each tape 
comprising an inner rei 
enveloped in a fluic 
thermoplastic elastome 
exhibiting a row (20) 
thermoplastic material 
long sides (13a) there

22 -

CLAIMS

fastener (10) 

(12) having

10

slidable between said, 
engaging in a fluid-ti 
teeth (21) respectively 

15 material for the inne

20

comprising a pair of 
a layered structure 

^forcing textile material layer (14) 
barrier layer (16) made of a 
material (TFE), each tape (12) 

of aligned teeth (21) made of a 
on at least a portion of one of the 
of, the rows (20) of aligned teeth

(21) of said pair of tapes (12) facing each other and being 
associated to top and bottom stops (24,26), and a slider (22) 

top and bottom stops (24,26) for 
jht way or disengaging said aligned 
characterized in that said textile 
reinforcing layer (14) is chosen

among polyester (PE), jJreferabl y polyethylene terephthalate 
PET), polyamide (PA) ;.nd their blends or copolymers, said 

a spun yarn of cut fibers thereby 
ner surface of the inner reinforcing 
ic. elastomer material (TPE) for the 
6) is chosen between thermoplastic 
(TPE-U) and thermoplastic elastomer 
said thermop)as tic material for the

teeth (21) is chosen ambng polybutylene terephthalate (PBT), 
acrylonitrile butadiene styrene (ABS), polyamide (PA) and 
their blends or copolymers.

textile material being 
forming an irregular ir 
layer; said thermoplast 
fluid barrier layer ( 
elastomer polyurethane 
polyester (TPE-E), and

25

30

2. Fluid-tight slide 
characterized in that 
polyester (PE), prefei 
blends or copolymers 
thermoplastic materia 
terephthalate (PBT) anc

fastener (10) according to claim 1, 
aid textile material is chosen among 
ably PET, polyamide (PA) and their 

said TPE is TPE-E and said 
is chosen between polybutylene 

its blends or copolymers.

RECEIVED TIME 22. MAR. 11:02
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3. Fluid-tight slide 
characterized in that s 
block copolymer.

4. Fluid-tight slide 
characterized in that 
obtained from an ether

5. Fluid-tight slide

15

20

25

30

23

fastener (.10) according to claim 2, 
id TPE-E is a polyether-ester

fastener (10) according Lo claim 2, 
said TPE-U is a block copolymer 

and/or an ester and an isocyanate.

fastener (10) according to any of the 
preceding claims, characterized :: n that said thermoplastic 
material consists of a blend including PBT and polycarbonate 
(PC).

6. Fluid-tight slide 
characterized in that tih 
ranges between 70/30 an

7. Fluid-tight slide 
claim 1 to 4, charac 
material consists of 
butadiene styrene (ABS)

8. Fluid-tight, slide 
characterized in that 
ranges between 70/30 an

fastener (10) according to claim 5 
e PBT/PC weight ratio in said blend

1 30/70.

astener (10) according to any of the 
serized in that said thermoplastic 
a blend including acrylonitrile

and a polyamide (PA).

fastener (.10)' according to claim 7, 

tfhe ABS/PA weight ratio in said blend

I 30/70.

9. Fluid-tight slide 
preceding claims, char 
a layer of an adhesive 
layer (14) and the oute

10. Fluid-tight slide

at
fastener (10) according to any of the 
terized in that it further comprises 
between the inner textile material

r fluid-barer material layer (10).

fastener (10) .according to claim 9,
characterized in that said adhesive comprises a polyurethane

RECEIVED TIME 22. MAR. 11:02
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resin, preferably in form of a dispersion in an organic 
solvent,

11. Process for·manufa 
5 any of the preceding cl;.

- providing a plura 
made with a spun ya 
irregular inner sur

10

15

20

25

30

Luring si Lde fasteners according to 
ims comprising the steps of:

lity of strips of a textile material 
n of cut fibers thereby forming an 
ce of the inner reinforcing layer,f;.

- covering said st 
layer of a fluid-bar

- applying with a 
teeth (21) to each c 
thereof,

- heat cutting eac 
consecutive sets (2 
a plurality of tc 
wherein each tape 
aligned teeth (21),

ips of a textile material with a 
ier material,

plurality of sots (20) of aligned 
>ated strip along a longitudinal edge

i coated strip Lransversally along 
)) of aligned, teeth (21) to obtain 

ctoes (12) of the desired lengths 
(12) is equipped with a set (20) of

- coupling said plurality 
equipping each pair 
stops (24,26) , and 
top and bottom stops

of rapes (12) in pairs and 
of tapes (12) with top and bottom 

3. slider (22) slidable between said 
(24,26),

the process being 
material is choser 
polyamide (PA) and

characterized in that said textile 
among polyester preferably PET, 
their blends or copolymers; said

fluid-barrier material consists of a thermoplastic 
(TPE) chosen between a thermoplasticelastomer material 

elastomer polyuretljane 
elastomer polyester

thermoplastic(TPE-U) and a
(TPE-E), and said teeth (21) are 

made of a therfnoplas tic material chosen among 
polybutylene t.erephtnalate (PBT), acrylonitrile butadiene

RECEIVED TIME 22. MAR, 11:02
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styrene (ABS), 
copolymers .

pol ,/amid.e (P7t) and their blends or

12. Process according 
said covering step is 
of the selected TPE onto

13. Process according to claim 12, wherein said fibers 
being obtained with a Jutting process of continuous fibers, 
said, yarn having an irregular, rough external surface due to

fibers, and said coveriny step is 
or lamination of the selected TPE

onto said strips of textile material of the strips, said TPE 
being in a melted statu, so that surface irregularities of 
said textile material r ;main embedded in the TPE layer.

to claim II. characterized in that 
performed by extrusion or lamination 

the striDS of textile material.

the use of said cut 
performed by extrusion

14. Process according 
characterized in that 
injection overmolding o 
onto said longitudinal

15

to any of claims 11 to 13, 
said teeth (21.) are obtained by 
the selected thermoplastic material 

sdge of each coated strip.

Process accordinc to any of claims 11 to 1<
characterized in that 
sealing each tape (12) 
fluid-barrier material,

16. Process accordinc 
characterized in that 
applying an adhesive 
each strip before con 
barrier material.

17. Process according 
said covering steps i

it further comprises the step of 
at its short out edge(s) with said

to any oi claims 11 to 15, 
it further comprises the step of 

ayer onto rhe opposite surfaces of 
ering said strips with said fluid

to claim 16, characterized in that
performed by soaking each textile

RECEIVED TIME 22. MAR. 11:02
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material atrip in a di 
an organic solvent or b 
onto the opposite surfac

18. A semi-finished pr 
fastener (10) according

- 26 -

persion of the selected adhesive in 
' spraying said adhesive dispersion 
es of each textile material strip.

:pduc.t for the manufacture of a slide 
to any of claims 1 to 10, comprising 

a strip of textile material covered with a fluid barrier 
layer made of a thermoplastic elastomer material (TPE), 
characterized in that said textile material is chosen among 
polyester (PE), preferfbly PET, polyamide (PA) and their 
blends or copolymers and said thermoplastic elastomer 
material (TPE) is chose: i between thermoplastic;
elastomer polyurethane 

polyester (TPE-E).
(TPE-U) and thermoplastic elastomer

19. A semi-finished product. (1) according to claim 18 
further comprising a pi irality of rows (20) of aligned teeth 
(21) equipped along a longitudinal edge of said strip, said
rows (20) of aligned te 3th (21) being s a t at a predetermined.

20 distance to each otnei , characterized in that said teeth
(21) are made of a 
polybutylene terephtha

25

thermoplastic material chosen from 
ate (PBT), acrylonitrile butadiene 

styrene (ABS), polyamid^ (PA) and their blends or
copolymers .

20. Use of a fluid-tight slide fastener according to any of 
claims 1 to 10 for tha manufacture of sports and outdoor 
activity items such as diving suits, sailing suits, camping 
tents and the like.

RECEIVED TIME 22. MAR. 11: 02
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