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(57) Abstract: The invention relates to an artificial turf, comprising a backing and a number of artificial grass blades connected to
the backing and extending transversely of the surface thereof, which artificial grass blades have an irregular, in particular a locally
narrowed, cross-section. Owing to this locally narrowed cross-section in the vicinity of the free end thereof, thesc artificial grass

blades greatly resemble natural blades of grass and also display similar behaviour. The invention also relates to a mcthod for forming

such an artificial turf and to a device with which this method can be performed. The narrowed cross-section can herein be formed by
stretching the artificial grass blades, wherein the artificial grass blades can be plasticized before, during and/or after the stretching,
for instance by local hcating thereof.
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ARTIFICIAL TURF AND METHOD AND DEVICE FOR FORMING THEREOF

The invention relates to an artificial turf as
described in the preamble to claim 1, a method for forming
such an artificial turf as described in the preamble to
claim 5 and a device for forming such an artificial turf as
described in the preamble to claim 14.

Artificial grass is increasingly being used to
replace natural grass. Artificial grass has the advantage
that it can be played on in almost all weather conditions,
whereby for instance sports fields can be better utilized.
Nor of course does artificial grass need any nutrients, so
it can also be used in for instance very dry and warm
regions. In addition, artificial grass requires considerably
less maintenance than natural grass and has a longer
lifespan, so that the costs are relatively low.

Artificial grass fields consist generally of a
ground of for instance sand or rubble, on which is arranged
a resilient damping layer with the actual artificial turf
thereon. Sand, optionally mixed with rubber granules, can
further be scattered in this artificial turf. The artificial
turf itself consists of a backing to which a large number of
artificial grass blades are attached. These artificial grass
blades are usually connected to the backing by tufting ox
weaving. In practice large numbers of synthetic fibres are
woven or tufted into the backing, after which the thus
formed loops or piles are cut open.

The relatively complicated structure of an
artificial grass field, with a plurality of layers of
different materials, is necessary in order to emulate as
closely as possible the properties of a natural grass field.
This is an important requirement for allowing artificial
grass to be used in sport at competitive level.

A problem with artificial grass is that the
artificial grass blades, which are after all formed by
industrially manufactured - in particular extruded -
synthetic fibres, do not yet sufficiently emulate the
properties of natural grass blades. Particularly the
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variation in form and dimensions of the blades occurring in
a natural grass field have heretofore been almost impossible
to replicate in artificial grass. Although proposals have
been made for combining artificial grass blades of different
materials or of different thicknesses into a single
artificial turf, this results in complicated constructions
which cannot be produced at acceptable cost, or hardly so,
with the usual manufacturing techniques.

The invention now has for its object to provide an
artificial turf, the artificial grass blades of which are a
more faithful likeness of natural grass blades than is the
case in conventional artificial turfs, and the performance
characteristics of which therefore more closely approximate
those of a natural grass field. According to the invention
this is achieved, in an artificial turf comprising a backing
and a number of artificial grass blades connected to the
backing and extending substantially transversely of the
surface thereof, in that at least some of the artificial
grass blades have an irregular cross-section. By giving the
artificial grass blades, or at least some of them, an
irregular cross-section they more closely resemble natural
grass blades.

The sought after irregularity can be achieved when
at least some of the artificial grass blades have a cross-
section which is narrowed at least locally.

In a preferred embodiment of the artificial turf
according to the invention the artificial grass blades
comprise a base part connected to the backing and a free end
part, and the narrowed cross-section is located at the
position of or in the vicinity of the free end part. In this
manner natural blades of grass, which after all also have a
relatively wide, strong and stiff base and taper to a point
therefrom, are faithfully imitated.

This effect can be achieved in relatively simple
manner when the artificial grass blades with locally
narrowed cross-sections are stretched.

The invention further relates to a method for

forming an artificial turf, which method comprises the steps
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of providing a backing and connecting to the backing a
number of artificial grass blades extending substantially
transversely of the surface thereof, wherein the artificial
grass blades are formed by providing a number of synthetic
fibres, connecting the synthetic fibres to the backing, and
cutting to a desired length the artificial fibres connected
to the backing. According to the invention at least some of
the artificial grass blades are herein formed with an
irreqular cross-section.

As indicated above, at least some of the
artificial grass blades are preferably formed with an at
least locally narrowed cross-section, which is
advantageously formed at the position of or in the vicinity
of a free end part of each artificial grass blade.

The narrowed cross-section is preferably further
formed by stretching the artificial grass blades. In order
to simplify this stretching and to prevent the artificial
grass blades becoming stronger and harder because of this
deformation, the artificial grass blades can be plasticized
before, during and/or after the stretching. This
plasticizing of the artificial grass blades can for instance
be achieved by at least local heating thereof. It is
otherwise also possible to envisage other methods of
supplying energy for the purpose of plasticizing the blades.

The irregular cross-section is preferably formed
prior to cutting the synthetic fibres to the desired length.
This is because the synthetic fibres can still be handled
and processed relatively well.

In a variant of the method which is recommended at
this moment the synthetic fibres are connected to the
backing by means of double-weaving, wherein two mutually
parallel, spaced-apart backings are provided in each case
and the synthetic fibres are woven through both backings and
then severed between the backings, and the irregular cross-
section is formed before severing of the synthetic fibres.
Two artificial turfs are thus manufactured in a single
operation, both being provided with artificial grass blades

with the desired irregular, locally narrowed cross-section.
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The artificial grass blades can here be stretched
in simple manner when the interspacing between the backings
is increased prior to severing of the synthetic fibres.

Finally, the invention also relates to a device
with which the above described method can be applied for the
purpose of producing an artificial turf having artificial
grass blades with irregular cross-section. For this purpose
the invention provides a device for forming an artificial
turf, comprising first supply means for supplying a backing,
second supply means for supplying a number of synthetic
fibres, connecting means for connecting the synthetic fibres
to the backing, and cutting means for cutting to a desired
length the synthetic fibres connected to the backing.
According to the invention this device is adapted to form at
least some of the artificial grass blades with an irregular
cross-section.

The device is particularly adapted to form
artificial grass blades with a locally narrowed cross-
section, in particular at the position of or in the vicinity
of the free end part.

A preferred embodiment of the device according to
the invention is provided with means for stretching the
artificial grass blades. In addition, the device can be
provided with means co-acting with the stretching means for
plasticizing the artificial grass blades.

As indicated above, these plasticizing means can
be adapted to heat the artificial grass blades at least
locally. When the connecting means are adapted to connect
the synthetic fibres to the backing in mutually parallel
rows, the plasticizing means preferably comprise a number of
heating members placed between the rows. All the synthetic
grass blades are thus heated to more or less the same
extent.

In a preferred embodiment of the device according
to the invention, with which a large gquantity of artificial
turf with irreguiar artificial grass blades can be
manufactured in simple manner, the connecting means comprise

a double loom which is provided with two weaving frames
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disposed spaced-apart and parallel to each other, and
discharge conveyors connecting thereto, the cutting means
are placed between the discharge conveyors and the device is
adapted to give the synthetic fibres an irregular cross-
section upstream of the cutting means.

A structurally simple empbodiment of the device is
obtained here when the stretching means are adapted to move
the discharge conveyors apart upstream of the cutting means.

The invention is now elucidated on the basis of an
embodiment, wherein reference is made to the accompanying
drawing in which corresponding components are designated
with reference numerals increased by 100 at a time, and in
which:

Fig. 1 shows a schematic cross-section through an
artificial grass field with conventional artificial grass
blades,

Fig. 2 shows a side view of a part of a
conventional artificial grass blade formed by an extruded
synthetic fibre,

Fig. 3 shows a side view of a natural grass blade,

Fig. 4 is a view corresponding with fig. 1 of an
aftificial grass field with synthetic grass blades according
to the invention,

Fig. 5 shows schematically how a synthetic fibre
is plasticized by local heating,

Fig. 6 shows schematically how the synthetic fibre
is stretched and cut after plasticizing,

Fig. 7 is a schematic view of a double loom
weaving method as applied for the purpose of forming
artificial turf with locally narrowed artificial grass
blades,

Fig. 8 shows a schematic side view of a heating
element used to plasticize the synthetic fibres, and

Fig. 9 shows a schematic top view of a turf
backing with a number of rows of artificial grass blades
woven therein and the heating elements disposed

therebetween.
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A prior art artificial grass field 1 (fig. 1)
consists of a ground 2 and an artificial turf 3 arranged
thereon. Ground 2 can in turn consist of a relatively hard
base layer 4 of for instance asphalt or rubble, and a
resilient damping layer 5 arranged thereon, for instance of
bonded rubber granules or of a plastic foam. Artificial turf
3 consists of a backing 6 and a large number of artificial
grass blades 7 which are connected to backing ¢ by means of
tufting, knitting or weaving. These artificial grass blades
7 stand more or less upright. The space between artificial
grass blades 7 can optionally be further filled with for
instance a mixture M of sand and rubber granules.

The conventional artificial grass blades 7 are
manufactured from continuous synthetic fibres 8 which are
connected to backing 6 in the form of loops or piles in a
tufting machine, knitting machine or loom, after which these
loops or piles are cut open in order to form the individual
blades 7. Because blades 7 are formed from continuous
synthetic fibres 8, which are in turn manufactured from a
suitable plastic by means of extrusion, artificial grass
blades 7 have a uniform cross-section, in the shown example
with a blade width ba (fig. 2). In this respect the
artificial grass blades 7 differ greatly from natural grass
blades 9 (fig. 3), which have an irregular cross-section.
This is because natural grass blades have a relatively large
width BN close to their base 10, which tapers to a small
width BN toward the free end or tip 11 of the grass blade.
Owing to this difference in the progression of the cross-
section over the length of the blade a conventional
artificial grass field with uniform artificial grass blades
7 has clearly different characteristics than a natural grass
field.

An artificial grass field 101 (fig. 4) according
to the present invention has essentially the same structure
as the conventional artificial grass field. Here too there
is a ground layer 102 consisting of a hard base layer 104
and a resilient damping layer 105. Laid on the ground layer

is an artificial turf 103 consisting of a backing 106 and
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artificial grass blades 107 protruding roughly
perpendicularly therefrom.

These artificial grass blades 107 according to the
invention are distinguished from the above discussed
conventional artificial grass blades 7 in that they have an
irregular cross-section. They have in particular a cross-
section which is narrowed locally. In the shown embodiment
artificial grass blades 107 each have a base part 110
connected to backing 106 and a free end part 111, and the
narrowed cross-section is located in the vicinity of free
end part 111. Just as the above discussed natural grass
blades 7, the artificial grass blades 107 according to the
invention taper to a point.

The locally narrowed cross-section of artificial
grass blades 107 can result from these blades being
stretched, for instance by exerting a tensile force thereon.
For practical reasons the narrowed cross-section is formed
first in the manufacture of artificial turf 103 by
stretching the synthetic fibres 108, and the synthetic
fibres are then cut to the desired length to form artificial
grass blades 107 (fig. 6). In order to limit the force to be
exerted, the artificial grass blades 107 can herein be
plasticized before, during and also after the stretching,
for instance by local heating thereof (fig. 5). Plasticizing
after the stretching has the particular purpose of
preventing artificial grass blades 107 from becoming firmer
as a result of their plastic deformation, whereby they would
still acquire clearly different characteristics than natural
grass blades with a corresponding cross-section.

For the purpose of forming artificial turf 103 use
is made of a device 120 which is provided with first supply
means 121 for supplying the backing 106, for instance in the
form of a roll from which backing 106 is unwound, and second
supply means 122 for supplying a large number of synthetic
fibres 108, for instance in the form of a large number of
bobbins from which synthetic fibres 108 are unwound. Device
120 is further provided with connecting means 123 for
connecting synthetic fibres 108 to backing 106, and cutting
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means 124 for cutting synthetic fibres 108 to a desired
length after they have been connected to backing 106.

According to the invention this device 120 is
adapted to form artificial grass blades 107 with a narrowed
end part 111. Device 120 is provided for this purpose with
means 125 for stretching artificial grass blades 107 and
means 126 co-acting with stretching means 125 for
plasticizing the artificial grass blades 107.

In the shown example connecting means 123 are
formed by a double loom which is provided with two spaced-
apart weaving frames 127 disposed parallel to each other and
discharge conveyors 131 connecting thereto. Two backings 106
can be processed simultaneously on such a double loom, so
that first supply means 121 must therefore here also
comprise two rolls with backings 106. Synthetic fibres 108
are here woven alternately into the lower and upper backing
106 by the two weaving frames 127.

In this embodiment of device 120 cutting means 124
are placed between discharge convéyors 131, as are
plasticizing means 126. These plasticizing means 126 are
adapted here to locally heat synthetic fibres 108 and/or the
artificial grass blades 107 formed therefrom. In the shown
embodiment the plastiéizing means 126 comprise a number of
heating members 128 for this purpose. As is usual in the
case of artificial turf, a large number of synthetic fibres
108 are connected in mutually parallel rows R to backing 106
in the double loom. Heating members 128 are thus also
disposed parallel to each other and extend in each case
between these rows (fig. 9). These heating members 128 here
take the form of elongate bodies 129 having on the inside an
accurately adjustable heating element 130 (fig. 8). In order
to be able to continue heating synthetic fibres 108 properly
during stretching, elongate bodies 129 can take a form which
is tapering or adjustable in transverse direction.

As stated, synthetic fibres 108 are first
stretched and only then severed in device 120. For this
purpose the stretching means 125 are adapted in the shown

embodiment to move discharge conveyors 131 apart upstream of



10

15

20

WO 2009/028931 PCT/NL2008/000194

cutting means 124 as seen in the direction of movement of
backings 106. Stretching means 125 can for instance comprise
diverging guides 132 in the direction of movement of
discharge conveyors 131.

With the above described device 120 two synthetic
turfs 103 can be simultaneously provided in rapid and
efficient manner with artificial grass blades 107 with
narrowed end parts 111.

Although the invention has been elucidated above
on the basis of an embodiment, it will be apparent that it
is not limited thereto. The artificial grass blades could
thus also be provided with a locally changing cross-section
in a manner other than by stretching. The synthetic fibres
could for instance themselves already be manufactured with
variable cross-section. The blades could also be connected
to the backing in a manner other than by weaving, for
instance by tufting or knitting. The sectional form of the
artificial grass blades could further also be varied
uniformly over their full length instead of close to the
free ends.

The scope of the invention is therefore defined solely

by the appended claims.
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Claims

1. Artificial turf, comprising a backing and a
number of artificial grass blades connected to the backing
and extending substantially transversely of the surface
thereof, at least some of the artificial grass blades having
an irregular cross-section which 1s narrowed at least
locally, wherein the locally narrowed cross-sections of the
at least some artificial grass blades are obtained by
stretching the artificial grass blades.

2. Artificial turf as claimed in claim 1,
wherein the artificial grass blades comprise a base part
connected to the backing and a free end part, and the
narrowed cross-section is located at the position of or in
the vicinity of the free end part.

3. Method for forming an artificial turf,
comprising the steps of:

- providing a backing, and

— connecting to the backing a number of artificial
grass blades extending substantially transversely of the
surface thereof,

wherein the artificial grass blades are formed by
providing a number of synthetic fibres, connecting the
synthetic fibres to the backing, and cutting to a desired
length the artificial fibres connected to the backing, and

wherein at least some of the artificial grass blades are
formed with an irregular, at least locally narrowed cross-
section, wherein the narrowed cross-section is formed by
stretching the artificial grass blades.

4. Method as claimed in claim 3, wherein the
artificial grass blades comprise a base part connected to
the backing and a free end part, and the narrowed cross-
section is formed at the position of or in the vicinity of
the free end part.

5. Method as claimed in claim 3 or 4, wherein
the artificial grass blades are plasticized before, during
and/or after the stretching.

2164532v1
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6. Method as claimed in claim 5, wherein the
artificial grass blades are plasticized by at least local
heating thereof.

7. Method as claimed in any of the claims 3-6,
wherein the irregular cross-section 1is formed prior to
cutting the synthetic fibres to the desired length.

8. Method as claimed in claim 7, wherein the
synthetic fibres are connected to the backing by means of
double-weaving, wherein two mutually parallel, spaced-apart
backings are provided in each case and the synthetic fibres
are woven through both backings and then severed between the
backings, and the irregular cross-section 1s formed before
severing of the synthetic fibres.

9. Method as claimed in any of the claims 3-8,
wherein the artificial grass Dblades are stretched by
increasing the interspacing between the backings prior to
severing of the synthetic fibres.

10. Device for forming an artificial turf,
comprising:

- first supply means for supplying a backing,

- second supply means for supplying a number
of synthetic fibres,

- connecting means for connecting the
synthetic fibres to the backing, and

— cutting means for cutting to a desired length
the synthetic fibres connected to the backing,

wherein the device 1is adapted to form at least some

of the artificial grass blades with an irregular, at least
locally narrowed cross-section, characterized by means for
stretching the artificial grass blades.

11. Device as claimed in claim 10, wherein the
artificial grass blades comprise a base part connected to
the backing and a free end part, and the device is adapted
to form the narrowed cross-section at the position of or
in the vicinity of the free end part.

2164532v1
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12. Device as <claimed in «claim 10 or 11,
characterized by means co-acting with the stretching means
for plasticizing the artificial grass blades.

13. Device as claimed in claim 12, wherein the
plasticizing means are adapted to heat the artificial grass
blades at least locally.

14. Device as claimed in claim 13, wherein the
connecting means are adapted to connect the synthetic fibres
to the backing 1in mutually parallel rows, and the
plasticizing means comprise a number of heating members
placed between the rows.

15. Device as claimed in any of the claims 10-14,
wherein the connecting means comprise a double loom which is
provided with two weaving frames disposed spaced-apart and
parallel to each other, and discharge conveyors connecting
thereto, the cutting means are placed between the discharge
conveyors and the device is adapted to give the synthetic
fibres an irregular cross-section upstream of the cutting
means.

16. Device as claimed in any of the claims 10-
15, wherein the stretching means are adapted to move the
discharge conveyors apart upstream of the cutting means.

2164532v1
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