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(54) Twisting machine for producing artificial grass

(57) A twisting machine (100) for producing artificial
grass starting from a tape (BND).

The twisting machine (100) comprises:
(c1) a control unit (110) which exchanges information
among the various appliances;
(c2) an extrusion apparatus (120), suitable to produce a
tape (BND) ;

(c3) a storing unit (130) of the tape (BND) ; and
(c4) a twisting unit (140) of the tape (BND) for producing
the desired synthetic grass. The twisting machine (100)
is characterized in that the storing unit (130) is able to
store the tape (BND) coming directly from the extrusion
apparatus (120), and is also able to feed, directly and at
the same time, the tape (BND) to the twisting unit (140).
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Description

[0001] The present invention relates to a twisting ma-
chine for producing artificial grass. The present invention
also relates to an in-line method for twisting polymeric
material to obtain bobbins of twisted artificial grass.
[0002] As is known, bobbins of twisted artificial grass
are obtained by means of twisting one or more tapes
(bundles) coming from an extrusion plant.
[0003] A twisting machine of this type normally com-
prises the following components:

- an extrusion apparatus for producing one or more
tapes (bundles) in plastic material (normally PP or
PE, fibrillated or not);

- a storing unit of a bundle of tapes coming from the
extrusion apparatus; and

- a twisting unit of the bundle to produce the desired
bobbin of twisted synthetic grass.

[0004] The process of twisting synthetic grass is nor-
mally performed as an off-line process in which each ex-
truded tape is collected on a single independent storing
unit. This unit is physically separate from both the extru-
sion apparatus, which is arranged upstream, and the
twisting unit, which is downstream.
[0005] When a full bobbin of tape has been produced
this is fed (the number of tapes depends on the desired
final dimensions) to the twisting unit, so that the tapes
are transformed into synthetic grass as they pass through
said twisting unit.
[0006] However, manually loading the bobbin onto the
twisting unit takes up a considerable amount of time,
which has negative repercussions on the industrial cost
of the finished product, i.e. on the end cost of the man-
ufactured synthetic grass.
[0007] Therefore, the main object of the present inven-
tion is to provide a twisting machine and a relative twisting
method, that overcome the drawbacks described above
and, at the same time, are easy and inexpensive to pro-
duce.
[0008] The twisting machine that is the main object of
the present invention has been conceived to perform in-
line twisting of artificial grass (for use in decorative ap-
plications and sports areas) coming from extrusion
plants, where the term artificial grass refers to a twisted
PP/PE tape (fibrillated or not) or a PP/PE monofilament
of different shapes and sizes (flat, with central ribbing on
one side only, diamond-shaped, etc.).
[0009] These tapes, or monofilaments, are then gath-
ered in groups of 4, 6 or 8 depending on the desired final
dimensions (normally between 6,000 and 16,000 den).
[0010] The tape/monofilament can have the following
characteristics:

- tenacity = 2-3 g/den
- elongation = 50-70%.

[0011] The bundle of tapes/monofilaments is twisted
from a minimum of 28 torsions per meter (for bundles
with larger dimensions) to a maximum of 35 torsions per
meter (for bundles with smaller dimensions).
[0012] The twisting machine according to the present
invention has been conceived to produce bobbins with a
maximum diameter of 10.5", and a maximum width of
10.5" with an approximate weight of 6 kg, so that the
bobbin contains approximately 4500 meters. In view of
the fact that the twisting machine must be installed in
series with an extrusion line with a maximum end speed
of 150 m/min, and considering a range of torsions that
includes the working torsions (thus between 25 and 40
T/m), the maximum number of torsions within the unit of
time is 150x40=6,000 T/min (with 40 T/m).
[0013] We have considered a 15 percent safety margin
which brings the maximum number of torsions within the
unit of time to 7,000 T/min and at a maximum speed of
170 m/min.
[0014] The storing unit must therefore be of an appro-
priate size to hold at least 500 meters of bundles of mono-
filaments or fibrillated tape.
[0015] Moreover, the bobbin of twisted grass must be
particularly soft and free of defects; for that reason the
twisting machine according to the present invention also
comprises an electric braking unit so that the raw material
to be twisted is subject to a constant tension without
stretching it beyond the yield point. In addition to the elec-
tric braking unit, certain other devices have also been
included to reduce rubbing and stretching of the tape/
monofilament to a minimum.
[0016] According to the present invention there are
thus provided a twisting machine, a relative twisting plant,
and a relative twisting method as claimed in the append-
ed independent claims, and preferably in any one of the
claims depending directly or indirectly on the independ-
ent claims.
[0017] In order to better understand the present inven-
tion, a number of non-limiting preferred embodiments
thereof will now be described by way of example with
reference to the accompanying drawings, in which:

- figure 1 is a logic diagram of the control/operation of
a twisting machine according to the present inven-
tion;

- figure 2 is a front view of a twisting machine accord-
ing to the invention;

- figure 3 is a side view of the twisting machine in figure
2; and

- figure 4 illustrates a twisting plant comprising a plu-
rality of twisting machines of the type illustrated in
figures 2 and 3.

[0018] In figure 1, designated as a whole by number
100 is a logic diagram of the control/operation of a twisting
machine 100 (also see figures 2, 3) according to the
teachings of the present invention.
[0019] The twisting machine 100 according to the
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present invention comprises the following electronically
connected devices:

(1) a control unit 110 which exchanges information
(via signals) among the various devices (see below);
(2) an extrusion apparatus 120 provided with suitable
devices to send electronic information to the control
unit 110; in particular the information received by the
control unit 110 from the apparatus 120 relates to
the speed of production of a tape (BND) of plastic
material;
(3) a storing unit 130, having a horizontal axis, for
storing the tape coming from the extrusion apparatus
120; in particular the information exchanged be-
tween the control unit 110 and the storing unit 130
relates to the speed at which the tape (BND) is gath-
ered on at least one spindle of said storing unit 130;
(4) a vertical twisting unit 140 for twisting the tape
(BND) to produce the desired synthetic grass; in par-
ticular the information exchanged between the twist-
ing unit 140 and the control unit 110 relates to the
speed of twisting of the tape (BND) coming from the
storing unit 130; and
(5) an automatic braking unit 150 arranged between
the storing unit 130 and the twisting unit 140; the
braking unit 150 may advantageously, but not nec-
essarily, be an electric braking unit, and it too ex-
changes electronic information with the control unit
110 to gauge the tension of the tape (BND) according
to the requirements of the storing unit 130 and of the
instantaneous tension exerted by the twisting unit
140 on said tape (BND).

[0020] As illustrated in figure 2, when the tape (END)
leaves the extrusion apparatus 120 it is diverted by a first
guiding roller 121 towards the storing unit 130.
[0021] The linear speed of the tape (BND) is meas-
ured, by means of a speed measuring device that is not
illustrated, at a point (PNT) (figure 2) before entering the
storing unit 130. The data relating to the instantaneous
speed of the tape (BND) at the point (PNT) are sent to
the control unit 110 for reprocessing if necessary (see
below).
[0022] When the tape (BND) enters the storing unit
130 it is diverted again by a second guiding roller 131.
[0023] Moreover, in a conventional manner, the storing
unit 130 comprises a motor 132 which, by means of a
conventional device 133 of the type comprising a belt
and two pulleys, turns a shaft 134 to which a traditional
spindle 135 is keyed. The tape (BND) is wound round
the spindle 135 before being fed towards the braking unit
150.
[0024] The spindle 135 is also provided with at least
two sensors (not illustrated) which indicate the level of
filling of said spindle 135.
[0025] In particular the spindle 135 is provided with:

- an "overflow sensor" (not illustrated); and

- an "underflow sensor" (not illustrated).

[0026] When the "overflow sensor" (not illustrated) is
tripped this means that too much tape (BND) is being
wound onto the spindle 135; when the control unit 110
receives the signal from the "overflow" sensor it sends a
signal to the twisting unit 140, so that said twisting unit
140 increases the speed of production of the synthetic
grass; or, alternatively, but only in very rare cases, the
control unit 110 reduces the speed of production of the
tape (BND) by the extrusion apparatus 120.
[0027] It is, in fact, easier to adjust the production of
artificial grass by the twisting unit 140 than to adjust the
speed of production of the extruded tape (BND) by the
extrusion apparatus 120.
[0028] If, on the other hand, the "underflow sensor"
(not illustrated) is tripped the control unit 110 makes the
twisting unit 140 slow down the speed of production of
synthetic grass.
[0029] Under normal conditions, the speed of twisting
of the tape (BND) to produce the artificial grass is nom-
inally equal to the output speed of the extrusion plant 120
and measured at the point (PNT) as described previously
(figure 2).
[0030] Figures 2, 3 illustrate an arrangement in which
the twisting unit 140 is vertical and the storing unit 130
is horizontal, the latter standing on the floor (GR).
[0031] The braking unit 150 can be of the electric type
described in a previous patent application filed by this
same applicant. The application number is EP
09170068.2 (S.I.M.A.) (corresponding to Italian applica-
tion BO2008A000551) and is to be deemed an integral
part of the description herein.
[0032] This document describes a yarn twisting ma-
chine that comprises a yarn-braking system wherein the
braking action, according to the twisting conditions, is
exerted by an electric motor instead of a traditional hy-
draulically operated device. As stated previously, said
braking unit 150 is also provided with an electronic device
(not illustrated) that exchanges electronic information
with the control unit 110 to gauge the tension of the tape
(BND) according to the requirements of the storing unit
130 and of the instantaneous tension exerted by the twist-
ing unit 140 on said tape (BND).
[0033] The twisting unit 140 is of the conventional type
and is therefore not described in detail. However, one
particular characteristic thereof, as mentioned previous-
ly, is that it comprises an electronic device (not illustrated)
which exchanges information with the control unit 110.
Said information generally relates to the speed of twisting
of the tape (BND) coming from the braking unit 150.
[0034] Moreover, in correspondence with the bobbin
of twisted tape on the structure of the twisting unit 140
there is an opening (not illustrated) from which said bob-
bin can be removed.
[0035] Said opening can be opened and closed man-
ually or operated by conventional means (electrically,
pneumatically or hydraulically controlled).
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[0036] Figure 4 illustrates a twisting plant 1000 com-
prising a series of eight twisting machines 100 of the type
described herein with reference to figures 1-3.
[0037] The same extrusion plant (not illustrated in fig-
ure 4) feeds all the twisting machines 100 by means of
a device called a "tape guide", which conveys the groups
of tapes in the desired number (groups of 4-6 or 8) to-
wards each twisting machine 100.
[0038] The present invention also relates to a method
for twisting an element made of plastic material to pro-
duce artificial grass.
[0039] Said method comprises the following steps:

(f1) - extruding a plastic material in the form of a tape
or of filaments;
(f2) - collecting said plastic material on a spindle of
a storing unit suitable to store the tape, or the fila-
ments, coming directly from the extrusion apparatus;
and sending, directly and at the same time, the tape,
or the filaments, from the storing unit to the twisting
unit;
(f3) - generating, and exchanging with an electronic
control unit, electronic signals concerning:

- the output speed of the tape from the extrusion
operation;

- the "overflow" and the "underflow" of the tape,
or of the filaments, collected on the spindle; and

- the speed, and other parameters, referring to
the twisting operation.

[0040] Moreover, according to an alternative embodi-
ment of the present invention which is not illustrated the
twisting machine comprises a horizontal twisting unit con-
nected to a storing unit with a vertical axis.
[0041] According to a further possible alternative ar-
rangement of the two units, both have a horizontal axis.
[0042] Whichever axis arrangement is chosen for the
two units 130, 140, said axes may be perpendicular in
relation to one another, for instance as illustrated in the
embodiment shown in figures 1, 2.
[0043] The main advantage of the twisting machine
and of the relative method of twisting described above
consists of the fact that the bobbin does not have to be
loaded onto the twisting unit manually; this saves a con-
siderable amount of time with positive consequences in
terms of the cost of the finished product (artificial grass).
[0044] Moreover, the artificial grass produced with the
present method and using the twisting machine accord-
ing to the present invention is particularly soft and free
of defects.

Claims

1. Twisting machine (100) for producing artificial grass
starting from one or more tapes (BND);
twisting machine (100) comprising:

(c1) a control unit (110) which exchanges infor-
mation among the various appliances;
(c2) an extrusion apparatus (120) provided with
suitable devices to send electronic information
to the control unit (110);
(c3) a storing unit (130) of a bundle composed
of tapes (BND) coming from the extrusion ap-
paratus (120), said storing unit (130) also being
provided with suitable devices to exchange elec-
tronic information with the control unit (110); and
(c4) a twisting unit (140) of said tape (BND) to
produce the desired synthetic grass; said twist-
ing unit (140) also being provided with suitable
devices to exchange electronic information with
the control unit (110) ;
twisting machine (100) characterized in that
said storing unit (130) is able to store the tape
(END) coming directly from the extrusion appa-
ratus (120), and is also able to feed, directly and
at the same time, said tape (BND) to said twisting
unit (140).

2. Twisting machine (100) according to Claim 1, char-
acterized in that it further comprises an automatic
braking unit (150) placed between the storing unit
(130) and the twisting unit (140); the braking unit
(150) being of the electric kind.

3. Twisting machine (100) according to any one of the
preceding Claims, characterized in that said stor-
ing unit (130) has a horizontal axis (4), and said twist-
ing unit (140) is of the vertical kind.

4. Twisting machine (100) according to any one of
Claims 1, 2, characterized in that said storing unit
(130) has a vertical axis, and said twisting unit (140)
is of the horizontal kind.

5. Twisting machine (100) according to any one of
Claims 1, 2, characterized in that both units (130,
140) have a horizontal axis.

6. Twisting machine (100) according to any one of the
preceding Claims, characterized in that the axes
of the storing unit (130) and, respectively, of the twist-
ing unit (140) are mutually orthogonal.

7. Twisting plant (1000) characterized in that it com-
prises at least a twisting machine of the kind claimed
in at least one of Claims 1-6.

8. Method for twisting an element made of plastic ma-
terial for producing artificial grass; method charac-
terized in that it comprises the following steps:

(f1) - extruding a plastic material in the form of
a tape or of filaments;
(f2) - collecting said plastic material on a spindle
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of a storing unit able to store the tape, or the
filaments, coming directly from the extrusion ap-
paratus; and sending, directly and at the same
time, the tape, or the filaments, from said storing
unit to the twisting unit; and
(f3) - generating, and exchanging with an elec-
tronic control unit, electronic signals concerning:

- the output speed of the plastic material
from the extrusion operation;
- the "overflow" and the "underflow" of the
plastic material collected on the spindle;
and
- the speed, and other parameters, referring
to the twisting operation.

9. Method according to Claim 8, characterized in that
it comprises a further step wherein signals, concern-
ing the thread braking on the way from the storing
unit to the twisting unit, are produced and sent to the
electronic control unit.
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