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DESCRIPTION

FIELD OF THE INVENTION

[0001] The present invention relates to an apparatus for surface treatment and collection of
undesirable debris of a defined nature from lawns.

BACKGROUND OF THE INVENTION

[0002] Sweeping, cutting, and clearing of lawns may involve the gathering of stones and
similar debris from an expanse of terrain, made up of lawn, grass, gravel or other surfaces of a
compliant and movable nature.

[0003] In addition to traditional sweeping tools, a range of powered blowers and vacuum
systems are attracting increased use. In addition to all the above, some unique systems have
been developed involving the careful and selective gathering of stone and debris using
innovative mechanics. This selective gathering of such debris from such surfaces can be
accomplished by the use of spikes which pierce a wide range of debris where the spikes
readily transverse or enter the surface of the terrain.

[0004] A vertical cutter is typically used for treating a lawn or green around a hole on a golf
course. The character of golf demands that the green offers the least possible resistance to
the movement of the golf balls and that this resistance furthermore is constant to the greatest
possible extent. However, grass is a living organism that grows and therefore is likely to
change texture depending on the weather and local growing conditions. Therefore, it is
necessary to cut the grass frequently to e. g. a height of 3 mm.

[0005] The cut grass and other plant material will lie as a mat layer of a thickness of for
example a couple of millimetres on the ground. This mat layer is bad for the free access of air,
water and light to the roots of the grass. Thereby, the growing conditions of the grass are
deteriorated, the result of which is that the green eventually will not be able to meet the
required standard.

[0006] To solve this problem the mat layer is therefore normally cut through by means of a
vertical cutter during which possible offshoots also are cut. A conventional vertical cutter with
front mounted collecting box and guide screen behind the vertical cutting blades will however
only be able to throw a small part of the loosened mat up on the guide screen and along this
further to the collecting box. The rest will remain lying on the ground and has to be removed in
a separate operation, for example by driving across the green one more time with a rotating
brush for sweeping up the material.
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[0007] Conventionally, expensive additional operations are therefore required after the above
primary treatment of the green. These additional operations considerably increase the costs of
maintaining the green. Moreover, conventional grass treatment devices do not sufficiently cope
with the problem of low soil nutrient levels.

[0008] It is known from EP2596692 how to aerate a grass strip with an apparatus comprising a
rotating shaft which is provided along its length with a number of aerating blades which are at
right angles to the shaft and designed to loosen and remove parts of the grass strip. The
apparatus is provided with a guide device for collecting the material loosened by the aerating
blades and discharging it in the direction of a collecting device. The loosened material is partly
sieved through roller bodies while it is being discharged. The working depth (depth to which the
blades are pushed into the ground during use) of the blades is adjustable and varies between
0 and 3 mm. During aeration, not only is plant material removed, but some soil and sand will
be carried along with the loosened stream of material. Although the apparatus disclosed in
EP2596692 loosen some soil in the very upper soil layer the very aim of the apparatus is to
aerate a green. EP2596692 fails to solve the problem of low soil nutrient levels.

[0009] The disadvantages of the conventionally used methods for treating a lawn are
attempted to be remedied by the present invention.

SUMMARY OF THE INVENTION

[0010] The present invention solves the problems of conventional lawn treatment devices by
designing long vertical cutting rotor blades. During a cutting operation, the rotating blades ripe
surface material (soil, stone, debris, grass) up onto a filtering screen and along this further to a
collecting box so that only stones and debris of e.g. at least 1 cm enter the box whereas
smaller particles / soil escape through the filter screen and are thereby returned to the lawn
surface, which significantly increases the nutrient level in the upper layers of the lawn.

[0011] Specifically the present invention provides an apparatus for treating a lawn, for example
a green, comprising: a frame with one or more drums or wheels enabling the apparatus to
move over the lawn; a shaft rotatably mounted on the frame at a distance above the lawn and
oriented mainly crosswise to the direction of motion; a cutting means having a number of
vertical cutting blades non rotatably mounted with spacing on the rotatable shaft; a container
for receiving debris and stones; an inclined endless meshed conveyor screen mounted on two
rotating bars, said screen placed with its lower end at the cutting means and its upper end at
the container; wherein the conveyor screen is inclined in an angle ranging from 5 to 70
degrees, preferably 30 to 60 degrees. It is important that the conveyor screen is meshed (i.e. a
net / filter) in order to let nutritious soil return to the lawn through the meshes, while undesired
debris/stone is retained.

[0012] Preferably, the rotating blades are sufficiently long to cut 5-30 cm into the soil layer of
the lawn surface. The present inventor has surprisingly found that by utilizing such long blades
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the treatment of the grass is significantly improved due to the mixing of soil components and
nutrients originating from various depths of the soil (soil from layers in 5-30 cm depth is mixed
with soil from 0-5 cm depth) which result in a major improvement of the green. Conventional
vertical cutters and aerators (as in the above mentioned EP2596692) are not designed to
reach such soil layers (due to shorter blades) and they would not be able to properly sieve the
soil (with stones and debris) from deeper layers. In this respect the roller bodies would not be
able to transport larger soil components, such as heavy stone etc.

[0013] In a preferred embodiment the conveyor screen is provided with carriers preventing
great pieces or stones from not rolling back on the screen.

[0014] In another preferred embodiment the invention includes cleaning means, such as
rotating brushes, are provided at the conveyor screen to remove any accumulated soil or dirt.

[0015] In order to achieve an efficient filtering of soil, debris, and small stones (crabbles) the
apparatus further comprises means for vibrating the screen.

[0016] It is also preferred that the conveyor is looped around a set of drive pinions at a first
end and a set of slave pinions at a second end. Finally it is preferred that a baffle is provided in
the first end of the conveyor to dislodge accumulated debris or soil.

BRIEF DESCRIPTION OF THE DRAWING

[0017] Figure 1 shows an overall view of the apparatus of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0018] As mentioned above the present invention solves the problems of conventional lawn
treatment devices. This is partly due to the long vertical cutting rotor blades and partly due to
the filtering screen, which let nutritious soil particles enter the surface of the lawn thereby
increasing the nutrition level of the upper soil layer. This is because the blades cut soil pieces
from lower layers which are then transported onto the filtering screen (conveyor screen) and
returned to the uppermost layer of the lawn; this ensures high concentrations of important soil
nutrients and minerals. Hence, during the cutting operation, the rotating blades ripe material up
onto a filtering screen and further to a collecting box so that only stones and debris of e.g. at
least 1 cm enter the box whereas smaller particles / soil escape through the filter screen and
are thereby returned to the lawn surface, which significantly increases the nutrient level in the
upper layers of the lawn. Accordingly, the apparatus is able to increase the concentration of
important soil components, minerals etc in the surface layer of the lawn thereby improving the
overall quality and look of the lawn. Obviously, this is important for e.g. golf courses.
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[0019] The invention will now be described with reference to Figure 1, which shows an overall
view of the components of the apparatus of the invention, namely a frame (1) with one or more
drums (2) or wheels enabling the apparatus to move over the lawn; a shaft (3) rotatably
mounted on the frame (1) at a distance above the lawn and oriented mainly crosswise to the
direction of motion; a cutting means having a number of vertical cutting blades (4) non-
rotatably mounted with spacing on the rotatable shaft; a container (5) for receiving debris and
stones; an inclined endless conveyor screen (6) mounted on two rotating bars or pinions (7),
said screen placed with its lower end at the cutting means (4) and its upper end at the
container (5); wherein the conveyor screen (6) is inclined in an angle ranging from 5 to 70
degrees, preferably 30 to 60 degrees. In order to rotate the cutting blades there is provided a
high power engine (11) that is able to rotate the shaft (3) with at least 300 rpm.

[0020] Preferably, the rotating blades (4) are sufficiently long to cut 5-30 cm into the soil layer
of the lawn surface.

[0021] In a preferred embodiment the conveyor screen (6) is provided with carriers preventing
great pieces or stones from not rolling back on the screen.

[0022] In another preferred embodiment the invention includes cleaning means (8), such as
rotating brushes, are provided at the conveyor screen to remove any accumulated soil or dirt.

[0023] In order to achieve an efficient filtering of soil, debris, and small stones (crabbles) the
apparatus further comprises means for vibrating (9) the screen.

[0024] It is also preferred that the conveyor is looped around a set of drive pinions at a first
end and a set of slave pinions at a second end. Finally it is preferred that a baffle (10) is
provided at the first end of the conveyor to dislodge accumulated debris or soil.

[0025] The invention provides for the first time, a highly efficient and user-friendly device for
operation over a wide range of terrain. The device of the invention provides many advantages
over commonly available grass treatment devices. In addition to the devices ability to gather
and collect debris as well as increasing the nutrient level in the soil, it also functions to aerate
lawns as a second action of the blades vertically cutting the surface of the lawn. The selective
action of the device does not interfere with lose terrain including gravel, dust, dirt, pebbles etc.
The device can be used in all weather conditions and is not restricted to dry weather as it can
readily be used after rain.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
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liability in this regard.
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1
APPARAT TIL BEHANDLING AF EN GRASPLANEFLADE

Patentkrav

1. Apparat til behandling af en greesplaene, hvilket apparat omfatter:

«enramme (1) med én eller flere valser (2) eller hjul, der muligger, at apparatet kan beveege
sig hen over greesplaenen;

* en aksel (3), der er roterbart monteret pa rammen (1) i en afstand over graespleenen og
hovedsagelig orienteret pa tveers af bevaegelsesretningen, hvilken aksel (3) roteres af en
motor;

+ et skeeremiddel med en raekke vertikale skeereblade (4), der med afstand er ikke-roterbart
monteret pa den roterbare aksel;

* en beholder (5) til modtagelse af affald og sten;

» en skratstillet endelgs tradnettransportbandssigte (6), der er monteret pa to roterende
steenger (7), idet sigten (6) er placeret med den nederste ende ved skeeremidlet (4) og den
gverste ende ved beholderen (5);

hvor transportbandssigten (6) er skratstillet i en vinkel i intervallet fra 5 til 70 grader,
fortrinsvis 30 til 60 grader.

2. Apparat ifglge krav 1, hvor de roterende blade (4) er tilstraekkelig lange til at skeere 5-
30 cm ind i greespleenefladens jordlag.

3. Apparat ifglge krav 1 eller 2, hvor transportbandssigten (6) er forsynet med baerere, der
forhindrer store stykker eller sten i ikke at rulle tilbage pa sigten.

4. Apparat ifglge et hvilket som helst af kravene 1-3, hvor der er anbragt renggringsmidler
(8), sasom roterende barster, ved transportbandssigten med henblik pa at lasrive eventuel
akkumuleret jord eller snavs.

5. Apparat ifglge et hvilket som helst af kravene 1-4, der endvidere omfatter midler til
vibration (9) af sigten.

6. Apparat ifglge et hvilket som helst af kravene 1-5, hvor transportbandet (6) er slynget
omkring et seet af drivhjul i en fgrste ende og et saet af underordnede hjul i en anden ende.
7. Apparat ifglge et hvilket som helst af kravene 1-6, hvor der er anbragt en prelplade (10) i
den forste ende af transportbandet (6) til fiernelse af akkumuleret affald eller jord.
8. Apparat ifglge et hvilket som helst af kravene 1-7, hvor sigtens (6) maskestarrelse ligger

i intervallet fra mindst 0,2 cm, fortrinsvis mindst 1 cm, op til 2 cm.
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DRAWINGS

Figure 1



