
(12) STANDARD PATENT 
(19) AUSTRALIAN PATENT 0

(11) Application No. AU
FFICE

2008293101 B2

(54) Title
Artificial turf and method and device for forming thereof

(51) International Patent Classification(s)
E01C 13/08 (2006.01) D03D 39/16 (2006.01)

(21) Application No: 2008293101 (22) Date of Filing: 2008.08.21

(87) WIPO No: W009/028931

(30) Priority Data

(31) Number
NL1034291

(32) Date (33) Country
2007.08.27 NL

(43)
(44)

Publication Date:
Accepted Journal Date:

2009.03.05
2015.01.29

(71) Applicant(s)
Greenfields B.V.

(72) Inventor(s)
De Vries, Hugo

(74) Agent / Attorney
Fisher Adams Kelly Pty Ltd, GPO Box 1413, BRISBANE, QLD, 4001

(56) Related Art
US 4044179
US 2006/0040073



PCT

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date 
5 March 2009 (05.03.2009)

(10) International Publication Number
WO 2009/028931 Al

(51) International Patent Classification:
E01C13/08 (2006.01) D03D 39/16 (2006.01)

(21) International Application Number:
PCT/NL2008/000194

(22) International Filing Date: 21 August 2008 (21.08.2008)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
NL1034291 27 August 2007 (27.08.2007) NL

(71) Applicant and
(72) Inventor: DE VRIES, Hugo [NL/NL]; Ringdijk 430, 

NL-2983 GS Ridderkerk (NL).

(74) Agent: BARTELDS, Erik; Arnold + Siedsma, Sweel- 
inckplein 1, NL-2517 CiK The Hague (NI.).

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available)·. AE, AG, AL, AM, 
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, 
CII, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, 
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, 
IL, TN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, EA, LC„ LK, 
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, 
RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TJ, 
TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, 
ZW.

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available)·. ARIPO (BW, GH, 
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, 
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, 
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CE, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
— with international search report.

(54) Title: ARTIFICIAL TURF AND METHOD AND DEVICE FOR FORMING THEREOF

w
o 

20
09

/0
28

93
1 a

i III
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
M

(57) Abstract: The invention relates to an artificial turt, 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, these artificial grass 
blades greatly resemble natural blades of grass and also display similar behaviour. The invention also relates to a method for forming 
such an artificial turf and to a device with which this method can be performed. The nano wed 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 heating 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 or 
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 
irregular 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 quantity of artificial 
turf with irregular 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.

Ά structurally simple embodiment 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 

artificial 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 6 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 ill. 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 lll. 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 conveyors 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 plasticizing 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
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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.

5 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 
10 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

15 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

20 free ends.
The scope of the invention is therefore defined solely 

by the appended claims.
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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 is 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.

2164532vl
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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 is 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 is formed before 
severing of the synthetic fibres.

9. Method as claimed in any of the claims 3-8, 
wherein the artificial grass blades 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 is 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.

2164532vl
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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 in 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.

2164532vl
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WO 2009/028931 PCT/NL2008/000194

FIG. 5 FIG. 6



WO 2009/028931 PCT/NL2008/000194


