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Description

[0001] The invention relates to a device for cleaning a ground surface of artifi-
cial turf with filler. The invention relates particularly to a device for cleaning the
filler arranged between the artificial turf and to the removal of dirt present on the

ground surface of artificial turf.

[0002] The mechanical cleaning of a field with artificial turf is known from the
prior art, for instance from DE 4408247 A1 which discloses a device for clean-
ing a ground surface according to the preamble of claim 1. Due to further devel-
opment of artificial turf, such fields are being applied increasingly more often
and used increasingly more frequently. There is a growing demand for mechan-

ical cleaning of such fields.

[0003] A problem in the mechanical cleaning of artificial turf fields is that the fill-
er which is used between the artificial turf must not be displaced, or hardly so,
while the dirt which can be situated on the artificial turf or in the artificial turf
must be removed. The filler can consist of sand or rubber granules arranged be-
tween the plastic blades of the artificial turf. Various solutions are known from

the prior art.

[0004] The invention relates particularly to a device which is suitable for moving
over the ground surface, either with its own drive means or pulled therein by a
tractor or the like. The device is provided with its own power source or can be
coupled to the tractor via a drive rod. The power is required for driving the di-

verse components on the device for cleaning artificial turf.

[0005] The device for cleaning artificial turf is provided with moving and sup-
porting means which are mounted on the frame with which the device can be
moved over the ground surface. It is possible here to work in strips, and these
strips are cleaned. A surface can hereby be cleaned. The device preferably has
a determined width perpendicularly of the direction of movement, wherein the
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processing means for cleaning the field accommodated in the device clean a
strip or path corresponding more or less to the width of the device.

[0006] The invention relates particularly to the removal of small dust particles. It
is a known problem in the prior art that cleaning of artificial turf results in the
generation of clouds of dust and the like.

[0007] The object of the invention is to provide a device in which this dust prob-
lem is reduced. This objective is achieved with a device provided with pro-
cessing means for processing a flow of material taken up from the ground sur-
face. The material that is taken up is the dirt and the filler. The flow of material is
created so that it can be processed in the machine. Different successive pro-
cesses can be carried out here.

[0008] The processing means for cleaning the ground surface comprise a take-
up means arranged on the frame, wherein the take-up means is adapted to take
up material from the ground surface. The flow of material through the device
begins at this take-up means. The take-up means can impart kinetic energy to
the material, filler and dirt so that the flow of material results.

[0009] The processing means further comprise a separating means such as a
grating arranged downstream of the take-up means for the purpose of separat-
ing the filler from the taken-up material. A separating means has a feed and at
least two discharges. The separating means is adapted to guide material with a
first property to a first discharge and material without the first property to a sec-
ond discharge. The separation can take place with a grating. A distinction is
made here on the basis of size, in particular diameter of the material. This is a

known manner for separating filler from dirt.

[0010] The processing means further comprise a collecting means arranged
downstream of the separating means close to a discharge of the separating
means for the purpose of collecting dirt, in particular large dirt parts such as

leaves and the like, which may be present on the ground surface of artificial turf
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as fouling. In addition, the processing means comprise a feedback means ar-
ranged downstream of the separating means, preferably close to a first dis-
charge thereof, for feedback to the ground surface of filler which has been sep-

arated in the separating means.

[0011] The invention reduces the nuisance which can result from dust in that
the device further comprises a dust suction device which is at least provided
with a pump means for creating an underpressure and with a dust inlet which is
connected to the suction side of a pump means and which is arranged in the vi-
cinity of the separating means in the device. A device is hereby obtained where-
in the dust is preferably dislodged when the taken-up material comprising filler
and dirt is processed in the separating means. A flow of filler is created at a
separating means which is fed back to the ground surface, and a flow of larger
dirt, which is guided to the collecting bin. A large amount of dust results during
this separation which can be removed or can be collected via the dust inlet by
means of the dust suction device. Owing to the placing close to the separating
means, the greatest possible amount of dust is captured in efficient manner and
at low power. Because operation is oriented toward the separating means, a
balance is found in efficient manner between increasing the power of this device
in general by adding extra dust suction devices, and a reduction in the amount
of dust.

[0012] According to a preferred embodiment the device comprises a processing
chamber to which the material taken up from the ground surface is supplied.
The grating of the separating means herein forms a wall of the processing
chamber, and this processing chamber is further provided with a discharge to
the collecting means. A processing chamber is hereby obtained in which all the
taken-up material is in the first instance collected before being guided to one of
the three discharges. The filler is discharged through the grating, back to the
ground surface, larger parts of the dirt, such as leaves, are collected in the col-
lecting bin and smaller constituents are guided to the dust suction device at the
dust inlet. According to the invention an equilibrium can be found in the cham-

ber for the force fields acting on the material guided into the processing cham-
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ber. Use is preferably made of the force of gravity to allow the filler to fall
through the grating. The same force of gravity ensures that larger dirt parts re-
main lying on the grating, and this dirt can be guided in the discharge direction
into the collecting bin via a force field, preferably via for instance a shaking
movement. Smaller parts present in the processing chamber, such as dust, will
"swirl" in the processing chamber and can be extracted by means of a pump

means.

[0013] In a preferred embodiment the dust inlet is formed by a gap extending in
a width direction of the device transversely of the direction of movement. The
gap extends transversely of the length direction of the strip of artificial turf for
cleaning. Using such a gap the dust extraction can be achieved over a deter-
mined area, preferably in width direction of the device, and extraction is ob-
tained which is substantially constant in this width direction. A plurality of gaps
can however be arranged adjacently of each other in the width direction.

[0014] The grating of the separating means preferably extends in a width direc-
tion of the device, and the gap is similarly formed and extends in the same
width direction. A uniform extraction is hereby achieved over the full width of the

grating.

[0015] The size of the gap is preferably adjustable. The degree of extraction
can hereby be adjusted. The equilibrium prevailing in the processing chamber
can particularly be influenced hereby. At a constant underpressure, which is ob-
tained with the pump means, a higher suction speed can be obtained by making
the gap smaller.

[0016] In a particular embodiment the gap is formed between a wall part and a
hinged flap. The hinged flap can be adjusted by a user by means of a turnbuck-
le or rotating hinge. A robust assembly is hereby obtained for the dust inlet gap.
In a preferred embodiment the wall part forms part of a distribution chamber
placed between the suction sides of the pump means and the dust inlet. The

underpressure obtained with the pump means can be adjusted in the distribu-
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tion chamber, thereby achieving uniform suction. The hinged flap can be a
movable part of the wall of the distribution chamber.

[0017] In a preferred embodiment the separating means is formed by a shaker
screen. The shaker screen is preferably connected movably to the frame. A
drive for the shaker screen can set the grating into movement relative to the de-
vice. A shaking movement is hereby obtained, wherein the fillers of the artificial
turf are detached from dirt which may be caked thereon, such as leaves,
whereby the fillers can fall through the grating and guided via the feedback back
to the ground surface. The shaker screen preferably executes a reciprocal

movement.

[0018] In a preferred embodiment the separating means, in particular the grat-
ing or the shaker screen, is arranged tiltably in the device. The degree of clean-
ing can hereby be adjusted. By tilting the shaker screen, with the supply side
lower than the discharge side in the direction of the collecting bin, an inclination
is obtained whereby dirt is less likely to be guided to the collecting bin, whereby
a better cleaning takes place. In another embodiment a movable flap can be ar-
ranged between separating means and collecting bin, which flap forms a
threshold for the discharge in the direction of the collecting bin, whereby the dirt
remains in contact longer with the separating means and a better cleaning is

obtained.

[0019] It is advantageous to embody the take-up means as a brush accommo-
dated in the device and bearing-mounted on the frame. The brush is rotatable
and can here be driven via an external or internal power source. The brush is
preferably placed transversely of the direction of movement of the device. The
brush herein rotates around its shaft over the artificial turf in a direction of
movement opposite to that of the device, whereby dirt and filler on the ground
surface of artificial turf can be swept up. During the sweeping the dirt and filler
can be collected in the processing chamber arranged downstream of the brush.
Preferably formed around the brush is an arcuate wall part which is adapted to
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guide the swept-up material from the ground surface to the processing cham-
ber.

[0020] It is particularly advantageous to embody the device with a transmission
which is coupled to the take-up means, the pump means and the separating
means. The various components of the device can be driven via a single power
source. The transmission provides for the correct rotation speeds, since a pump
means operates at a higher rotation speed than the brush, and the brush at a
higher rotation speed than the separating means, such as the shaker screen.

[0021] It is further advantageous for the device to comprise coupling means for
coupling the device to a drive vehicle. An external power source can be coupled
to the device via the coupling means, in particular a drive rod.

[0022] The invention will be further described with reference to the accompany-
ing drawings, in which:

Figure 1

shows a side view of the first embodiment according to the invention, and
Figure 2

shows a perspective top view of a device of a first embodiment according to the

invention.

[0023] The same components are designated in the figures with the same ref-

erence numerals.

[0024] Figure 1 shows a cross-section of a device 1 according to a first embod-
iment. Device 1 comprises a frame 2 on which are arranged moving means 3,4
with which device 1 can be moved over a ground surface (not shown) of artifi-
cial turf with filler in direction of movement 5. The moving means comprise two
bearing-mounted wheels 6,7. Wheels 6,7 can be connected movably to frame 2
so that a degree of adjustment is possible for deep-cleaning of the artificial turf.

The mobility allows a movement in the height direction as according to arrow 8.
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A tilting around hinge 10 as according to arrow 9 can be achieved here by ad-
justing rotary knob 11.

[0025] A brush 21 is connected to frame 2 bearing-mounted around a shaft 20.
Brush 21 comprises a large number of rods 22,23 connected to a cylinder 24 of
brush 21. These tufts 22,23 are possibly replaceable. Brush 21 can rotate
around shaft 20 as according to arrow 26. Brush 21 herein moves over the

ground surface in a direction opposite to direction of movement 5.

[0026] The brush is a take-up means which is arranged between two wall parts
29,30 of the frame which form a substantially circular receiving space. When the
brush is rotated as according to arrow 26, material from the ground surface,
such as filler and dirt, will be carried as according to arrow 26 into the receiving
space between wall parts 29 and 30 and fed to the interior of the device as ac-
cording to arrow 31.

[0027] The material guided between the wall parts of the device as according to
arrow 31 will be carried further as according to arrow 32 onto the separating
means embodied in this embodiment as shaker screen 33. The shaker screen
comprises a grating 34. Shaker screen 33 is connected to the frame in bearing-
mounted manner and can herein move as according to arrow 35. Shaker screen

33 executes a reciprocal movement.

[0028] The material with dirt will be guided onto the shaker screen and will be
guided at least partially over grating 34 as according to arrow 36 by the move-
ment of the shaker screen. Larger parts of the dirt will be guided as according to
arrow 37 into collecting bin 38, in which larger parts of the dirt is collected. The
filler taken up in the flow of material as according to arrows 31 and 32 has a
size such that it can fall through grating 34 as according to arrow 39 and is thus
fed to the ground surface as according to arrow 40.

[0029] Placed close to the inlet, which is formed close to take-up means 21, is a

flap 41 which will guide the material inward as according to arrow 31. The mate-
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rial fed back as according to arrow 40 is carried onto the ground surface, and a
second flap 42 connected to the frame presses the filler back down between the
artificial turf.

[0030] Further accommodated in device 1 at a determined short distance im-
mediately above shaker screen 33 is a distribution chamber 50 with a fixed wall
part 51 and an adjustable wall part 52, between which a gap 53 is formed. The
adjustable wall part 52 is coupled via a shaft 54 to a rotary knob 55 with which
the flap can be moved as according to arrow 56, whereby gap 53 has acquired
an adjustable size. Gap 53 is oriented in the direction of grating 34 of shaker
screen 33. Due to the movement of shaker screen 33 dust will be released,
which "swirls" in the space above the shaker screen, between the feed as ac-
cording to arrow 32 and the discharge as according to arrow 37. This dust can
be suctioned into chamber 50 via gap 53. Chamber 50 is connected via a pipe
60 to a housing part 61 which is arranged on the device and which is for in-
stance provided with a dust bag. The dust bag has a fine-mesh structure and
can occupy the whole housing 61. A suction side of the schematically shown
pump 62, the bearing-mounted fan 63 of which is visible, is connected to hous-
ing 61 and can create an underpressure in housing 61 and, via pipe 60, in

chamber 50. This takes place through the centrifugal action of fan 63.

[0031] The dust bag arranged in housing 61 can be replaced easily and can be
replaced with an empty dust bag after use when housing 61 is opened.

[0032] Device 1 can be coupled to a tractor at the front 70. A coupling can also
take place here via a drive rod which is received in sleeve 71 and which is cou-
pled to shaft 73 via a transmission 72. The wheel 74 arranged on shaft 73 can
be engaged by belts (not shown). The belts couple wheel 74 to shaft 75 of
pump means 62, to the wheel 76 coupled to shaker screen 33 and the wheel 77
arranged on shaft 20, which is coupled to brush 21. The various components of
the device are driven via this one joint transmission. The transmission can
hereby be performed by the belts, in particular via wheels 74,75,76,77, in a

manner such that an adjustment of the rotation speed of shaft 73 herein takes
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place. Use is particularly made here of a transmission which drives the pump of
the dust suction device at about 3500 rpm, wherein the brush is driven at about

700 rpm and the screen at about 200-250 rpm.

[0033] Use can be made as dust bag of a collecting bag as known from indus-
trial applications, for instance from wood dust extraction, which are moisture-
resistant. Use can be made here of an exchangeable bag, this bag being pro-

vided with pores with a size of 10 um.

[0034] Although the invention is shown on the basis of a preferred embodiment,
it will be apparent to the skilled person that different embodiments are possible

within the scope of the invention as defined by the appended claims.
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Patentkrav

1. Apparat (1) til renggring af en jordoverflade med kunstige greesterv ved
hjeelp af fyldmateriale, hvilket apparat har en ramme (2), beveegelses- og baere-
organer (6, 7), som er indrettet pA rammen (2) med henblik pa at kunne bevee-
ge apparatet (1) hen over jordoverfladen, og behandlingsorganer, som er an-
bragt pa rammen (2) med henblik pa behandling af en stroam af materiale, sa-
som smuds og fyldmateriale, som samles op fra jordoverfalden, hvilke behand-

lingsorganer omfatter

- et opsamlingsorgan (21), som er indrettet p4 rammen (2), og som tje-
ner til at opsamle materiale fra jordoverfladen og fore dette materiale
ind i apparatet (1),

- et adskillelsesorgan (33), som indrettet nedstreams i forhold til opsam-
lingsorganet (21), og som i det mindste er forsynet med et net (34) til
adskillelse af fyldmateriale fra opsamlet materiale,

- et samleorgan (38), som er indrettet nedstrams i forhold til adskillel-
sesorganet (33), og som tjener til indsamling af smuds,

- et tilbagefaringsorgan, som er indrettet nedstrems i forhold til adskil-
lelsesorganet (33), og som tjener til tilbagefaring af separeret fyldmate-
riale til jordoverfladen, og hvor behandlingsorganerne yderligere omfat-
ter en stov-sugeindretning, hvilken stev-sugeindretning omfatter mindst
et pumpeorgan (62) til frembringelse af et undertryk og en stov-
indgangsabning (53), som er forbundet med en sugeside pa pumpeor-
ganet (62),

kendetegnet ved, at stov-indgangsabningen (53) er indrettet i naerheden af
adskillelsesorganet (33) i apparatet.
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2. Apparat (1) ifolge krav 1, kendetegnet ved, at det (1) omfatter et behand-
lingskammer, hvortil materiale fra jordoverfladen kan tilfares ved hjeelp af op-
samlingsorganet (21), og at nettet (34) hgrende til adskillelsesorganet (3) dan-
ner en vaeg i behandlingskammeret, og at behandlingskammeret yderligere har
en afgangsindretning, som peger hen mod samleorganet (38).

3. Apparat (1) ifelge krav 2, kendetegnet ved, at stovindgangs-abningen (53)

er tilsluttet til behandlingskammeret.

4. Apparat (1) ifelge ethvert af kravene 1-3, kendetegnet ved, at stovind-
gangs-abningen (53) er dannet ved hjeelp af et gab, som er orienteret hen mod

adskillelsesorganet (33).

5. Apparat (1) ifelge krav 4, kendetegnet ved, at nettet (34) i adskillelsesorga-
net (33) straekker sig i apparatets (1) bredderetning - pa tveers af materialets
stramningsretning - og at gabet (53) pa lignende méade streekker sig i naevnte
bredderetning og er orienteret hen mod nettet (34).

6. Apparat (1) ifelge krav 4 eller 5, kendetegnet ved, at gabet (53) har en ju-

sterbar storrelse.

7. Apparat (1) ifglge krav 6, kendetegnet ved, at gabet (53) er tildannet mel-
lem en vaegdel (51) og en heengslet klap (52).

8. Apparat (1) ifglge ethvert af kravene 1-7, kendetegnet ved, at der er tildan-
net et fordelingskammer (50) mellem sugesiden af pumpeorganet (62) og stov-
indgangséabningen (53).

9. Apparat (1) ifglge ethvert af kravene 1-8, kendetegnet ved, at adskillelses-

organet (33) omfatter et ryste-net.
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10. Apparat (1) ifelge ethvert af kravene 1-9, kendetegnet ved, at adskillel-
sesorganet (33) er saledes indrettet, at det kan heelde i forhold til apparatet (1)
med henblik pé justering af graden af renggring.

11.  Apparat (1) ifelge ethvert af kravene 1-10, kendetegnet ved, at der mel-
lem pumpeorganet (62) og stev-indgangsabningen (53) er indrettet en stovpo-
se, 0g dette isaer mellem pumpeorganet (62) og fordelingskammeret (50).

12. Apparat (1) ifglge ethvert af kravene 1-11, kendetegnet ved, at opsam-
lingsorganet (21) er en boarste, som er indpasset i apparatet (1) og lejret i ram-
men (2).

13. Apparat (1) ifolge ethvert af kravene 1-12, kendetegnet ved, at der pa
rammen (2) er monteret en transmission, som er koblet til opsamlingsorganet

(21), pumpeorganet (62) og adskillelsesorganet (33).

14. Apparat (1) ifolge ethvert af kravene 1-13, kendetegnet ved, at apparatet
(1) omfatter koblingsorganer, hvormed apparatet kan kobles til et driv-kgretg;j.
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