‘i
ai;;\
p "‘ - : e l;'
e /S S [ ]

¢ & ‘0 .. \ . - "i LY '
‘s \‘i‘ «
e 4 "\‘\!l LY |.O:::. \ h g S-"
e e Nt \‘c‘- - e
| - -‘ -..\‘ ‘-‘ \ \

(12) (19) (CA) Brevet-Patent

OPIC 41 @ #%F CipoO
R RS T 23 N NN N
OFFICE DE LA PROPRIETE R -«‘»".‘iji,?i’i‘: l SRR CANADIAN INTELLECTUAL
INTELLECTUELLE DU (CANADA } PROPERTY OFFICE 2 034 003
\ (11) (21) (C) 4w ’

86) 1990/06/08

. . 87) 1990/12/10
(72) Ishikawa, Yoshio, JP 45y 2000/02/15

(73) Otsuka Kagaku Kabushiki Kaisha, JP

51) Int.C1.°> EO1C 13/00, DO1D 5/253, DO3D 27/00

(30) 1989/06/09 (147084/1989) JP

30) 1989/12/04 (315111/1989) JP

54) GAZON ARTIFICIEL, FIBRE UTILISEE A CETTE FIN ET
PROCEDE ET FILIERE DE PRODUCTION
CORRESPONDANTS

(54) ARTIFICIAL TURF, PILE YARN FOR ARTIFICIAL TURF, AND
PROCESS AND SPINNERET FOR PRODUCING PILE YARN

%f ‘M{' ' 5 2

L L& m."".ll"' ""‘"'ﬂ.‘.ﬂ.

)
3

(57) The mvention pertains to an artificial turf which provides high water retentivity and includes a cut pile. The cut
pile 1s formed over the surface of a backing structure by implanting a multiplicity of tufts. Each tuft comprises one or
a plurality of pile yarns. Each of the pile yarns 1s composed of one flat filament or a plurality of bundled flat filaments
twisted and fixed 1n the twisted state mnto a slender form having an approximately spiral cross section.

I*I Industrie Canada  Industry Canada



CA 02034003 1999-08-04

Abstract

The invention pertains to an artificial turf which
provides high water retentivity and includes a cut pile. The
cut pile is formed over the surface of a backing structure by
implanting a multiplicity of tufts. Each tuft comprises one
or a plurality of pile yarns. FEach of the pile varns 1s
composed of one flat filament or a plurality of bundled flat

filaments twisted and fixed in the twisted state 1nto a

slender form having an approximately spliral cross section.
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ARTIFICIAL TURYK, PILE YARN FOR ARTIFICIAL TURY,

AND PROCESS AND SPINNERET FOR PRODUCING PILE YARN

FIELD OF INDUSTRIAL APPLICATION

The present invention relates to artificial
turfs having a cut plle comprising a multiplicity of tufts
of pile yvarn and formed over the surface of a backing
structure, pile yvarns for the artificial turf, and a
process for producing such pile varns.

The invention further relates to a spinneret for

spinning flat filaments for producing the pile vyarn.

PRIOR ART AND PROBLEM THEREOF

Various artificial turfs have been proposed for
use which comprise a multiplicity of tufts formed by
implanting grasslike yarns in a backing structure.
Artificial turfs comprising a cut pile formed by
implanting flat grasslike yarns i1n a backing structure are

in wide use 1in recent years for providing grounds or

courts for sports such as baseball, soccer, rugby or

tennis. Also in use 1n recent years are artificial turfs
which comprise a cut pile of relatively long tufts and
sand placed into the spaces among the tufts with the tips
of the tufts projecting from the surface of the sand
layer. The ground or court formed by the artificial turf

including the sand laver is free from streaks which tend
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to appear in the implanting direction of the tufts,
appears like a natural turf and is therefore excellent.

However, on the ground, court or the like which
is provided with any of the above artificial turfs, it 18
frequently likely that the player will suffer a frictional
injury or get burnt with heat of friction, for example,
when falling down into contact with the tips of tufts. To
eliminate the likelihood, it has been practice to diminish
friction and heat of friction by spraying water on the
artificial turft.

The artificial turf nevertheless has the problem
that the pile is low in water retentivity, necessitating
frequent application of water, so that it has been desired
to overcome the problem.

An object of the present invention 1s to solve
the above problem and to provide an artificial turf having
high water retentivity, a pile yarn capable of gilving high
water retentivity for use in artificial turfs and a
process for producing the pile yarn.

Another object of the invention is to provide a
spinneret for forming filaments which are advantageous to

the production of the pile yarn.

MEANS FOR SOLVING THE PROBLEM

The above object is accomplished by an

artificial turf which is characterized in that a cut pile
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is formed over the surface of a backing structure by

implanting in the backing structure a multiplicity of

“tufts each comprising one or a plurality of pile yarns,

each of the pile yarns being composed of one flat filament
or a plurality of bundled flat filaments as twisted and

fixed in the twisted state into a slender form having an

approximately spiral cross section.

The above object of the invention is fulfilled
also by a pile yarn for artificial turfs for use 1in
forming a cut pile of a multiplicity of tufts over the
surface of a backing structure, the pile yarn being
characterized in that the yarn comprises one flat filament
or a plurality of bundled flat filaments as twisted, fixed
in the twisted state and thereby made to have a slender
form of an approximately spiral cross section.

The above object of the invention is fulfilled
also by a pile yarn for artificial turfs for use 1n
forming a cut pile of a multiplicity of tufts over the
surface of a backing structure, the pile yarn being
characterized in that the pile yarn 1s composed of a
plurality of yarns, each of the component yarns comprising
one flat filament or a plurality of bundled flat filaments
twisted in one direction into a slender form of an
approximately spiral cross section, the plurality of

component yarns being twisted together in a direction
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The above object of the present invention 1s
further achieved by a process for producing a pile yarn
for artificial turfs characterized by twisting one flat
filament or a plurality of bundled flat filaments 1nto an
approximately spiral form in cross sectilon and thereafter
fixing the filament or filaments in the spiral form, or by
a process for producing a pile yarn for artificilal turfs
characterized by twisting one flat filament or a plurality

of bundled flat filaments into a varn of an appropximately

'spiral cross section and thereafter twisting together a

plurality of lengths of the resulting yarn 1n a direction
opposite to the direction of the twisting.

The above object of the invention 1s further
fulfilled by a spinneret for forming filament for
artificial turfs characterized in that the spinneret has
C-shaped or reyersely C-shaped orifices each having an end
portion extending approximately straight, or by a
spinneret for forming filaments for artificial turfs
characterized in that the spinneret has approximately S-
shaped or reversely approximately S-shaped orifices.

Preferably, the flat filament to be used 1s 3 mm
to 50 mm in width, 0.02 mm to 0.15 mm in thickness and 150
to 2500 in flatness ratio. The term "flatness ratio" as

used herein means a value obtained by dividing the width
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of the filament by the thickness thereof. The flat
filament may be prepared from a spun material
corresponding to a plurality of such filaments
continuously formed as arranged side by side, by cutting
the material into individual filaments.

The filament to be used is any of a wide variety
of those heretofore used for artificial turfs of the type
described, such as those made of nylon resih,
polypropylene resin, polyester resin, vinyl chloride
resin, polyethylene or the like. Preferable are those
made of polypropylene resin.

The present invention will be described 1n
greater detail with reference to the following
embodiments. However, the invention 1is not limited toO
these embodiments but can be modified variously within the

scope of the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side elevation in vertical section

'showing an artificial turf as a first embodiment of the

invention;

FIG. 2 is a perspective view showing the tips of
cut pile tufts thereof on an enlarged scale;

FIG. 3 is a side elevation schematically showing
an example of apparatus for preparing flat pile yarns for

producing pile yarns for artificial turfs of the
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invention;

FIG. 4 is a plan view showing an embodiment oOf
spinneret of the invention;

Fig. 5 is a view in section taken along the line
I-I i1n FIG. 4; '

FIG. 6 is an enlarged view showing the portion A
in FIG. 4;

FIG. 7 is an enlarged view of another example of
portion A;

FIG. 8 is a perspective view showing on an
enlarged scale the tips of cut pile tufts of an artificial
turf as another embodiment of the invention; and

FIG. 9 includes cross sectional views showing
examples of pile yvarns embodying the invention.

EMBODIMENTS

Fmbodiments of the present invention will be
described below with reference to the accompanylng
drawings.

FIG. 1 shows an artificial turf according to one
of the embodiments of the invention. The artificial turf
comprises a multiplicity of cut pile tufts 1 formed of a
pile yarn and implanted in the surface of a backing
structure 2. The rear surface of the backing structure 2
is formed with a resin layer 3 for backing to prevent the

tufts from slipping off. As seen in FIG. 2, the cut pile
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rufts 1 are slender and single-twisted (Z-twisted
according to the present embodiment) to a spiral form 1n
cross section. The pile varn forming the cut pile tufts 1
has been crimped, whereby the turf is given flexibility
and made to feel comfortable to walk on. Of course, the
cut pile tufts 1 may be S-twisted.

The artificial turf of the invention thus

constructed is used, for example, for forming the above-

mentioned ground, court or the like. Sand is applied to
the cut pile with the tips of the tufts 1l projecting from
the surface of the sand layer. Since the cut pile tufts 1
are twisted to the spiral form in cross section as already
described, siender voids are formed in the interior of the
tufts, and tﬂe water penetrating into the voids is'held
therein owing to the surface tension. Accordingly, the
artificial turf of the present invention has the advantage
of assuring the player of safety for a long period of time
without the necessity of frequently sprinkling the turf
with water to reduce friction and heat of friction.

To form the cut pile of tufts 1 which are spiral
in cross section, it is desirable to use filaments which
are 3 mm to SO mm in width, 0.02 mm to 0.15 mm 1in
rhickness and 150 to 2500 in flatness ratlo, preferably
5 mm to 30 mm in width and 0.04 to 0.10 mm in thickness.

If the width is less than 3 mm, the cut pile tufts are too
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small in diameter, failing to exhibit satisfactory water
retentivity mentioned, whereas if the width is larger than
50 mm, the tufts become excessively large in diameter and
less likely to appear like a natural turf. Further 1f the
flat filaments are smaller than 0.02 mm in thickness, the
tufts are prone to abrasion or damage due to contact wlth
the player when the turf is used, for example, for a
ground, court or the like, hence poor abrasion

resistance. When the thickness exceeds 0.15 mm, the flat

filaments become excessively rigid, presenting difficulty

"in forming tufts which are twisted to a spiral cross

section, hence a drawback .

FIG. 3 schematically shows an apparatus 1l for
producing such flat filaments. The production apparatus
11, which is adapted to prepare a multiplicity of flat
filaments, comprises a die 12 facing downward and attached
to an extruder (not shown) for extruding a molten resin,
and a spinneret 13 attached to the die 12 for spinning
flat filaments. The flat extrudates 5a discharged from
the orifices of the spinneret 13 are passed through a
cooling watef bath 14 disposed immediately below the
spinneret 13 and then sent into a heating tank 16 by way
of first snap rolls 15. The filaments 5b heated 1in the
tank 16 are sent forward over second snap rolls 17. The

flat extrudates are drawn, for example, to five times the
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original length by these first snap rolls 15, heating tank
16 and second snap rolls 17. The flat filaments 5c
subjected to the drawing step are passed through a heat
treatment tank 18 and tansported over third snap rolls

19. The residual strain resulting from the drawing step
can be removed from the filaments 5c by passing the
filaments S5c through the heat treatment tank 18. The flat
filaments 5c forwarded by the third snap rolls 19 are
individually wound up by a take-up device 20 as a material
and fed to a single twisting step of an artificial turft
production apparatus (not shown).

The snap rolls 15, 17 and 19 installed in the
flat filament production apparatus 11 can be replaced by
clover rolls, godet rolls, or the like.

As seen in FIGS. 4, 5 and 6, the orifices 21
formed in the spinneret 13 are C-shaped and have one end
21' extending approximately straight. Accordingly, the

flat extrudates from the orifices 21 of the spinneret 13

"have a cross section which is similar to that of the

orifices 21 in configuration. The flat filaments thus
formed have the advantage that they can be readily made

spiral in cross section when single-twisted (Z-twisted 1in

the present embodiment), consequently facilitating the
production of pile yarns of the present invention.

Alternatively, the orifices 21 can be so shaped that the
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other end 21" of the C-configuration extends approximately
straight. When the flat filament formed by the orifice 1s
S-twisted in this case, a pile vyarn can be readily
obtained which has a spiral cross section. It 1is
desirable to: soft-twist the flat filament when the width

thereof is large or to hard-twist the filament if the

—

width 1s small. Examples of devices for single-twlsting
the flat filament are a ring twister, doubling and
twisting machine, double twister, etc. The devices to Dbe
used for fixing the twisted state are, for example, a
vacuum-type steam setter and the like. The filament which
is C-shaped in cross section may alternatively have a
cross section which is reversely C-shaped, S—shaped as

seen in FIG. 7, reversely S—-shaped, or straight as

usual. Such a filament is single-twisted and thereby made

‘spiral in cross section.

The pile yarn subjected to the single ﬁwisting
step is then crimped as by knitting and deknitting when SO
required, fixed in the crimped state and wound up again.
The pile yarn is implanted in a backing structure to form
on the surface of the backing structure a multiplicity of
cut pile tufts which are spiral in cross section.

The cut pile is then subjected to a backing
treatment for preventing the tufts from slipping off the

backing structure. The backing treatment 1is carried out
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in a usual manner, for example, by fixing the pile yarn
tufts to the rear side of the backing structure with a
resin and further adhering a sheet to the resin layer.

A plurality of, e.g. two, filaments of spiral
cross section subjected to the single twisting step may be
subjected further to a double twisting step toO form a
single pile yarn, which may be implanted 1n a backing
structure. FIG. 8 shows the pile yarn 31 thus formed. A
single pile yarn may be formed by single-twisting a
plurality of bundled filaments to a spiral form in cross
section and fixing the filaments in the twisted state.
Further a single pile yarn may be formed by twisting a
plurality of bundled filaments 1into a single yarn of
spiral cross section, bundling the plurality of lengths of
the resulting yarn, and twisting the bundle in a direction
opposite to the twist. The spiral cross section can be of
various configurations as illustrated in FIG. 9. FIG. 9,
(a) shows a flat filament twisted as it 1s, (b) shows a
Flat filament twisted as folded in two, and (c) shows a
flat filament twisted as folded in three, these filaments
being shown in cross section.

The cut pile tufts formed by such pile yarns
have water-retaining voids in the interior like those of
the foregoing artificial turfs, and water can be retained

also between the filaments or between the yarns of spiral
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cross section. Thus, the tufts have high water

retentivity.

Furthermore, a plurality of such pille yarns may
be provided as bundled to form each tuft.

For the double twisting step, known double

twisting machines which are generally used can be employed

besides the twisting machines already mentioned.

ADVANTAGES OF THE INVENTION

As will be apparent from the foregoing
description, the artificial turf of the present invention
has cut pile tufts each comprising a pille yarn twisted to
an approximately spiral form 1n cross section and
therefore has high water retentivity. This assures the
player or athlete of safety over a long period of time
without the necessity of frequently'sprinkling water on
the turf.

The preéent invention further provides pile
varns twisted to a generally spiral form in cross section
and advantageous to the production of artificial turfs
having good water retentivity, and also provides a process
for preparing such plle yarns.

The spinneret of the present invention is formed
with C-shaped or reversely C-shaped orifices having one
end extending outward approximately straight, or with S-

shaped or reversely S-shaped orifices, SO that filaments
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can be obtained which have the same cross sectional
configuration as the orifices. This facllitates
production of pile yarns generally spiral in cross section

for use 1in articial turfs.
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WHAT IS CLAIMED IS:

1. An artificial turf having 1mproved water retentivity
including a cut pile which 1s formed over the surface of a
backing structure by implanting 1in the backlng structure a
multiplicity of tufts, each of which comprises at least one
pile vyarn having a longitudinal axis, each pile vyarn
comprising one filament or a plurality of bundled filaments,
the one or plurality of filaments having one of a C-shaped,
reverse C-shaped, S-shaped or reverse S-shaped cross section
and being spirally wound, the wound filaments being fixed into
a slender form having a spiral cross section when viewed 1n
a plane generally perpendicular to the axis, the pile yarn
having an interior void extending along the axis of the pile

varn.

2. An artificial turf according to claim 1 wherein each of the

filaments has a flatness ratio of 150 to 2500.

3. An artificial turf according to claim 1 wherein the width
of each of the filaments 1s from 3 mm to 50 mm and the
thickness of each of the filaments ranges from 0.02 mm to 0.15

mm.

BARRIGAR & MOSS
81 Metcalfe St., 7th Floor
Ottawa, Ontario

K1P oK7

Agents for the Applicant
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