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DESCRIPTION

[0001] The present invention refers to an implement for soil preparation.

Background

[0002] An agricultural implement may be carried by a tractor or hooked to the tractor for
operation. On a main or support frame of the implement, different tools may be provided. For
one type of implement called disc harrow, there is a plurality of discs arranged or received on
the frame. For another type of implement called cultivator, there i1s a plurality of tines arranged
or received on the frame. One or more rows of soil cultivating tools like for example tines,
discs, coulters, blades, and/or rotors may be provided. For further cultivation of the solil there
may be one or more further soil cultivating tools. For example, a so-called levelling device or
tool may be provided. In addition or as an alternative, one or more rollers may be provided, the
rollers, with respect to the plurality of tines, may be provided In the rearward direction (direction
of travelling or moving Iin operation).

[0003] The document DE 20 2014 103035 U1 describes an agricultural machine, in particular
an agricultural machine for metering seeds and / or fertilizer in solid or liquid form. The
agricultural machin comprises a store of the metered seed and / or fertilizer in solid or liquid
form, a pair of support means which are formed by a wheel or a roller and which are provided
with two application devices of the metered seed and / or fertilizer in solid or liquid form, which
are mainly formed by seed shoes. At least two of the application devices are mounted In a
frame, the frame being adjustable in height and at least one of the application devices being
mounted adjustable in height in the frame.

[0004] In the document DE 31 05 656 A1, a machine combination for agriculture with an earth
working machine and a drill machine is disclosed.

[0005] The document WO 2016 /166727 A1 discloses a seed drill.

[0006] The document DE 90 02 944 U1 describes a harrow with a plurality of hook-shaped
resilient tines arranged in a frame in a plurality of rows and offset with regard to one another.

[0007] The document NL 1 019 075 C1 relates to a depth adjustment device for altering the
depth of a goose foot coulter which I1s operated Independently from the coulter angle
adjustment device.

[0008] In the document WO 2014 / 165897 A1, a planting machine for forming a trench for
planting seeds and/or fertilizer in a ground surface Is disclosed.

summary
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[0009] It 1s an object of the Invention to provide an implement for soil preparation with
iImproved operability.

[0010] For solving the problem an implement according to the independent claim 1 is provided.
Further embodiments are disclosed in the dependent claims.

[0011] According to an aspect, an implement for soil preparation Is provided. The implement
comprises a frame, a first arrangement of one or more soil cultivating tools, a second
arrangement of one or more soll cultivating tools and a third arrangement of one or more soill
cultivating tools. The first arrangement of one or more soll cultivating tools Is received on the
frame and Is configured for soil cultivation. The second arrangement of one or more soll
cultivating tools iIs movable In relation to the first arrangement of one or more solil cultivating
tool, articulated to the frame through a first parallelogram joint, and, with respect to the first
arrangement of one or more soll cultivating tools, located in the rearward direction with regard
to a direction of travelling or moving of the implement in operation. The third arrangement of
one or more soll cultivating tools is movable in relation to the first arrangement of one or more
soll cultivating tools and to the second arrangement of one or more soil cultivating tools,
respectively, and articulated to the second arrangement of one or more soil cultivating tools
through a second parallelogram joint.

[0012] The implement may be a cultivator. Alternatively, the implement may be another type of
Implement such as a disc harrow. The first arrangement of one or more soil cultivating tools
may comprise a plurality of tines.

[0013] An assembly combining the first and second parallelogram joints for holding both the
second and third arrangement of one or more soil cultivating tools I1s provided. The
parallelogram joints linked provide for improved functionality and operability of the
arrangements of one or more soll cultivating tools in operation.

[0014] The second arrangement of one or more solil cultivating tools may comprise a first
rolling tool configured to roll on the solil in operation. The rolling tool may be provided by only a
single or a plurality of roller elements. The roller elements may have a roller surface closed or
provided with openings. A rolling tool working width may be generally equal to the working
width provided by the first arrangement of one or more solil cultivating tools and / or the third
arrangement of one or more soil cultivating tools. In case of a plurality of roller elements
providing for the roller or rolling tool, there may be a continuous arrangement of roller
elements In the rearward direction with respect to the first arrangement of one or more soill
cultivating tools.

[0015] The third arrangement of one or more soil cultivating tools may comprise a levelling
device configured to level the soil iIn operation. The levelling device may comprise a second
rolling tool configured to roll on the soll in operation. For example, the levelling device may
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comprise levelling discs. Alternatively or additionally, the levelling device may comprise a non-
rolling tool, for example a finger harrow, a levelling bar or one or more levelling tines. In a
direction transverse to the travelling or moving direction of the cultivator in operation, the
levelling device may be extending over a levelling device working width which may be generally
equal to a working width provided by the first arrangement of one or more solil cultivating tools.

The levelling device may be provided with one or more levelling sub-tools such as discs
together providing for the levelling device.

[0016] The first rolling tool may comprise a (further) levelling device, in addition to or as an
alternative to the levelling device provided with the third arrangement of one or more soill
cultivating tools.

[0017] The second arrangement of one or more solil cultivating tools, with respect to the third
arrangement of one or more soil cultivating tools, may be located Iin the rearward direction.
Consequently, in operation the soil (pre-)cultivated by the third arrangement of one or more
soll cultivating tools following will be further cultivated by the second arrangement of one or
more soll cultivating tools.

[0018] The third arrangement of one or more solil cultivating tools may be connected to a
subframe member through the second parallelogram joint, the subframe member connected to
the first parallelogram joint.

[0019] The subframe member may be provided with a single or multiple part or piece design.
In case of multiple part design the multiple parts may be connected rigid and / or pivotably.

[0020] End points for both the first and second parallelogram joints may be hinged or pivotably
connected to the subframe member.

[0021] Both the first and second parallelogram joints, with respect to the subframe member,
may be extending in the forward direction. The first and second parallelogram joints may be
provided In an arrangement one above the other, thereby, the parallelogram joints being
separated In a vertical direction from each other. A lower arm member of one of the
parallelogram joints may be provided Iin a separation distance from an upper arm member of
the other one of the parallelogram joints provided above the one of the parallelogram joints.

[0022] Both the first and second parallelogram joints may be extending in a vertical direction.
Alternatively, the first and/or the second parallelogram joint may be extending in a horizontal or
a diagonal direction. The first parallelogram joint may be extending in a different direction than
the second parallelogram joint. The first and second parallelogram joints may be provided In
an arrangement one above the other or alternatively one In front of the other.

[0023] The second arrangement of one or more soil cultivating tools, with respect to the
subframe member, may be located In the rearward direction. The second arrangement of one
or more soll cultivating tools may be connected to the subframe member by a backward
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extending holding member which may be provided with a single or multiple part or piece
design.

[0024] The third arrangement of one or more soll cultivating tools, at least in part, may be
located essentially below the second parallelogram joint. With respect to the subframe
member, the third arrangement of one or more soil cultivating tools may be provided In a
forward direction. The third arrangement of one or more soil cultivating tools may be
connected to the second parallelogram joint by a combination of one or more backward
extending holding members and one or more forward extending holding members which may
be joined rigidly and / or pivotably.

[0025] For both the first and second parallelogram joints an upper and a lower arm member

may be pivotably connected to a connection point from a plurality of connection points provided
on the subframe member.

[0026] At least one of the upper and lower arm member of the first parallelogram joint together
with at least one of the upper and lower arm member of the second parallelogram joint may be
connected to a common connection point on the subframe member. The lower arm member of
the first parallelogram joint and the lower arm member of the second parallelogram joint may
be connected to the common connection point on the subframe member. The common
connection point may be provided below all remaining connection points from the plurality of
connection points on the subframe member.

[0027] A first adjustment mechanism may be functionally connected to the first parallelogram
joint and configured to adjust a working parameter for the first parallelogram joint. For
example, for changing the working parameter the first parallelogram joint may be pivoted
relative to the main frame by means of the adjustment mechanism. By such pivoting, for
example, a working depth may be adjusted for at least one of the second and third
arrangement of one or more soll cultivating tools.

[0028] An adjustment member of the first adjustment mechanism may be connected to the
main frame on one side and the first parallelogram joint on the other side. The first adjustment
mechanism may be connecting to the lower arm member and / or the upper arm member of
the first parallelogram joint. The first adjustment mechanism may connect to the lower arm
member In a member sector in which the lower arm members of a double parallelogram joint
assembly are connected by a transversely extending connection member. The first adjustment
mechanism may be provided with at least one of a manual adjustment element, a hydraulic
adjustment element, and an electric adjustment element pivotably connected to the main frame
and the first parallelogram joint, for example, the lower arm member.

[0029] A second adjustment mechanism Is functionally connected to the second parallelogram
joint and configured to adjust a working parameter for the second parallelogram joint. The
second adjustment mechanism may be functionally connected to the upper arm member of the
second parallelogram joint, for example, in a sector of the upper arm member adjacent to a



DK/EP 3607808 T3

connection point of the upper arm member distant to the subframe. The second adjustment
mechanism may be provided with at least one of a manual adjustment element, a hydraulic
adjustment element, and an electric adjustment element. By means of the second adjustment
mechanism a relative location or position of the third arrangement of one or more soll
cultivating tools with respect to the main frame and / or the subframe member may be
adjusted.

[0030] An adjustment member of the second adjustment mechanism may be connected to at
least one of the subframe member and the first parallelogram joint on one side and the second
parallelogram joint on the other side. The second adjustment mechanism may be connecting
to the lower arm member of the first parallelogram joint. In this case, the second adjustment
mechanism may be a dependent adjustment relative to the first adjustment mechanism.

[0031] A connection of the second adjustment mechanism to one of the upper arm member
and the lower arm member of the first parallelogram joint may be located between a front
connection point and a rear connection point of the upper arm member or the lower arm
member of the first parallelogram, the rear connection point being located rearward of the front
connection point. In this case, a dependency between the adjustment of the first and second
parallelogram joint may be generated. The dependency may result in the third arrangement of
one or more soll cultivating tools being moved downward when the second arrangement of one
or more soll cultivating tools iIs moved upward.

[0032] A distance between the connection of the second adjustment mechanism to the upper
arm member or lower arm member of the first parallelogram joint and the front connection
point or the rear connection point of the upper or lower arm member of the first parallelogram
may Impact a dependency ratio between the first adjustment mechanism and the second
adjustment mechanism. A dependency ratio lower than 1:1, for example 1:5, may provide
iImproved operability of the adjustment mechanisms. The improved operability may occur, for
example, when, the first arrangement of one or more soll cultivating tools is a plurality of tines,
the second arrangement of one or more soil cultivating tools 1s a roller and the third
arrangement of one or more soll cultivating tools is a levelling device. Improved operability may
comprise a deeper working depth into the soll of the levelling device and, simultaneously, a
deeper working depth into the soll of the plurality of tines, which may be desired for example
for improving levelling quality. Thereby, self-adjustment of the levelling device may be provided
while, at the same time, independent adjustment of the levelling device may be provided by the
second adjustment mechanism, for example enabling fine setting.

[0033] Alternatively, the connection of the second adjustment mechanism to one of the upper
arm member and the lower arm member of the first parallelogram joint may not be located
between the front connection point and the rear connection point of the upper arm member or
the lower arm member of the first parallelogram. Thereby, a dependency between the
adjustment of the first and the second parallelogram joint may be generated. The dependency
may result in the third arrangement of one or more soil cultivating tools being moved upward
when the second arrangement of one or more soll cultivating tools is moved upward. Thereby,
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iImproved operability may be provided when, for example, the first arrangement of one or more
soll cultivating tools 1s a plurality of tines, the second arrangement of one or more soill
cultivating tools 1Is composed of a tine harrow and the third arrangement of one or more soill
cultivating tools 1s composed of a levelling device. Improved operability may comprise
displacement in the same upper or lower direction of the levelling device simultaneously to the
tine harrow, which may be desired for example to release any blockage.

[0034] The manual adjustment system of the first and/or the second adjustment mechanism,
respectively may be provided with a pin adjustment system. The pin adjustment system may
comprise a plurality of holes in one of the members of one of the parallelograms. The first
and/or the second adjustment mechanism, respectively may be connected to the respective
parallelogram by placing a pin in one of the holes. The plurality of holes may provide a plurality
of positions to connect the adjustment mechanism in a desired position.

[0035] Alternatively, the pin adjustment system may be provided with a lower pin and an upper
pin. The lower pin may set the desired lowest position and the upper pin may set the desired
highest position. The first and/or the second adjustment mechanism, respectively may be
connected to the respective parallelogram by connecting the respective adjustment
mechanism to the lower pin or the upper pin.

[0036] With regard to the first and second adjustment mechanism, both mechanisms may be
connected to a control unit provided on the cultivator or on the tractor to which the cultivator is
hooked. In a mode of operation both the first and second adjustment mechanism may be
operated for adjusting the working parameters for both. For example, In response to adjusting
the working parameter for the first parallelogram joint, the working parameter for the second
parallelogram joint may be adjusted Iin dependence on the adjustment applied to the first
parallelogram joint.

[0037] At least one of the first and second parallelogram joints may be provided with a double
parallelogram arrangement or assembly. With regard to the first and second parallelogram
joints, In the double parallelogram arrangement, two parallelogram sub-joints may be provided
separated by a distance In the transverse direction. One or more of the arm members of the
parallelogram sub-joints may be connected to each other by one or more transversely
extending transverse connection members. Similarly, a first and second subframe member
may be connected by a transversely extending connection member.

[0038] In embodiments in which the first and the second parallelogram joints are extending In
a vertical direction, the first and second parallelogram joints may each be provided with a left
and a right arm member. With regard to the left and right arm members, the alternative
embodiments disclosed above In connection with the upper and lower arm members may
apply, mutatis mutandis.

[0039] There may be one or more bar members transversely extending between the
parallelogram joints on opposite sides.
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Description of further embodiments

[0040] Following, further embodiments are described with reference to figures. In the figures
show:

Fig. 1
a schematic representation of a cultivator hooked to a tractor;

Fig. 2
a schematic view of a cultivator in Fig. 1 from the side, wherein tines are located above
the soll surface;

Fig. 3
a schematic view of a cultivator in Fig. 1 from the side, wherein the tines are in a soll
working position;

Fig. 4
a schematic representation of an arrangement comprising two parallelogram joints;

Fig. 5
a schematic representation of another arrangement comprising two parallelogram joints;
and

Fig. 6
a schematic representation of a further arrangement comprising two parallelogram
joints.

[0041] FiIg. 1 shows a schematic representation of an implement, which in the embodiment
shown Is a cultivator 1, hooked to a tractor 2. On a main or support frame 3, a first
arrangement of soil cultivating tools 1s received, which In the embodiment shown, IS an
arrangement of a plurality of tines 4. The tines 4 provide for an arrangement of soil cultivating
tools engaging with the soil while the cultivator 1 is moved over the soill.

[0042] With respect to the plurality of tines 4, a levelling device 5 Is located in the rearward
direction. The levelling device 5 comprises a plurality of disc elements 6 held by a bar member
[/ extending transversely with respect to a direction of travelling or moving in operation.

[0043] With respect to the levelling device 5, a roller element 8 Is located in the rearward
direction. The roller element 8 is held by a further bar member 9 extending transversely with
respect to the direction of travelling. According to the embodiment shown In Fig. 1, there Is a
single roller element 8. Alternatively, there may be at least two roller elements (not shown)
connected to the bar member 9. Also, alternatively to the roller element 8 shown In Fig. 1,
Instead of having a closed roller surface 10, the roller surface may be provided with openings
(not shown).

[0044] The roller element 8, together with the further bar member 9, provides for a second
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arrangement of one soll cultivating tool. The levelling device 5 comprising the disc elements 6,
together with the bar member 7 provides for a third arrangement of solil cultivating tools.

[0045] There Is a joint assembly 11 connected to the main frame 3 comprising a first and a
second parallelogram joint 12, 13 (see Fig. 2 and 3). The first parallelogram joint 12 provided
with an upper and a lower bar member 12a, 12b is connected on one side to the main frame 3.
On the other side the first parallelogram joint 12 is connected to a subframe member 14. The
second parallelogram joint 13 comprising an upper bar member and a lower bar member 13a,
13b 1s also connected to the subframe member 14. For the cultivator 1 shown In Fig. 1 both
the first and second parallelogram joints 12, 13 are provided as a double arrangement of
parallelogram joints provided with arrangements of the two parallelogram joints on each side
and the arrangements separated from each other in the transverse direction..

[0046] The soll cultivating tool provided with the roller element 8 I1s connected to the subframe
member 14. The levelling device 5 providing for the other solil cultivating tool is connected to
the second parallelogram joint 13 which is extending in the forward direction from the subframe
member 14.

[0047] There Is a first adjustment element 15 connecting to the main frame 3 on one side and
the lower arm member 12b of the first parallelogram joint 12 on the other side for adjusting the
position of the first parallelogram joint 12, specifically, a position relative to the main frame 3.
The first adjustment element 15 comprises a hydraulic cylinder. Alternatively or in addition, the
first adjustment element 15 may comprise a mechanical adjustment member. Because of the
double arrangement design for the first parallelogram joint 12, there i1s a double arrangement
for the first adjustment element 15.

[0048] There Is a second adjustment element 16 connecting to the second parallelogram joint
13 for adjusting.

[0049] According to the side views of the cultivator 1 hooked to the tractor 2 in Fig. 2 and 3,
there Is an elevated position in which the plurality of tines 4 is located above a surface 17 of
the soll (Fig. 2) and a lowered position in which the plurality of tines 4 i1s engaged with the soll
(Fig. 3). For switching between the different positions adjustment of the first and / or the
second adjustment element 15, 16 may be applied. The first and second adjustment element
15, 16 may be controlled by a common control unit (not shown) to which both adjustment
elements are functionally connected, wherein the common control unit 1s provided on the
cultivator 1 or the tractor 2.

[0050] Fig. 4 to 6 show schematic representations of different arrangements comprising the
first and second parallelogram joints 12, 13, the arrangements shown providing for design
different from the one shown in Fig. 1 to 3. Similarly to the design in Fig. 1, according to Fig. 4
the first parallelogram joint 12 i1s provided between the main frame 3 and the subframe
member 14, wherein the subframe member 14 receives the soll cultivating tool provided with
the roller element 8. The second parallelogram joint 13 Is extending in the forward direction
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from the subframe member 14 and receives the solil cultivating tool comprising the levelling
device 5. The first adjustment element 15 connects between the main frame 3 and the upper
bar member 12a of the first parallelogram joint 12. The second adjustment element 16
connects between the subframe member 14 and the upper arm member 13a of the second
parallelogram joint 13.

[0051] In an alternative arrangement in Fig. 5, both the first and second parallelogram joints
12, 13 are connecting to the main frame 3. Again, the first parallelogram joint 12 on the other
side Is connecting to the subframe member 14 receiving the soil cultivating tool having the
levelling device 5. The second adjustment element 16 Is connecting between the subframe
member 14 and the upper arm member 13a of the second parallelogram joint 13. The second
parallelogram joint 13 Is connected to the soll cultivating tool provided with the roller element 8
on a side distant to the main frame 3.

[0052] The arrangement In Fig. 6 I1s similar to the arrangement in Fig. 4. However, the second
adjustment element 16 I1s connecting between the lower arm member 12b of the first
parallelogram joint 12 and the upper arm member 13a of the second parallelogram joint 13.

[0053] The subframe member 14 may not be provided as a separate part but may form part of
the second arrangement of soil cultivating tools or the third arrangement of soil cultivating
tools. Alternatively or additionally, the subframe member may form part of one of the members
of the first or the second parallelogram joint 12, 13.

[0054] The features disclosed In this specification, the figures and / or the claims may be
material for the realization of various embodiments, taken In iIsolation or In various

combinations thereof.
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REDSKAB TIL JORDBEARBEJDNING

Patentkrav

Redskab til jordbearbejdning, der omfatter
- en ramme (3);
- et farste arrangement af et eller flere jordkultiveringsveerktgjer (4), som
modtages pa rammen (3) og er konfigureret til jordkultivering;
- et andet arrangement af et eller flere jordkultiveringsvaerktajer, hvor det andet
arrangement af et eller flere jordkultiveringsvaerktgjer
- kan beveeges | forhold til det ferste arrangement af et eller flere
jordkultiveringsveaerktajer (4),
- er ledforbundet med rammen (3) ved hjaelp af et ferste parallelogramled
(12) og
- under drift, 1 forhold til det ferste arrangement af et eller flere
jordkultiveringsveerktajer (4), er lokaliseret i en bagudgaende retning |
forhold til en k@reretning eller bevasgelsesretning af redskabet;
- et tredje arrangement af et eller flere jordkultiveringsveerktgsjer, hvor det tredje
arrangement af ét eller flere jordkultiveringsveaerktgsjer
- kan bevaeges | forhold til henholdsvis det farste arrangement af et eller
flere jordkultiveringsveerktajer (4) og det andet arrangement af et eller
flere jordkultiveringsveerktgsjer og
- er ledforbundet med det andet arrangement af et eller flere
jordkultiveringsveerktgsjer ved hjaelp af et andet parallelogramled (13); og
- en Indstillingsmekanisme (16), som funktionelt er forboundet med det andet
parallelogramled (13) og konfigureret til at indstille en arbejdsparameter for det

andet parallelogramled (13).

Redskab Iifelge krav 1, hvor det andet arrangement af et eller flere
jordkultiveringsveerktajer omfatter et ferste tromlevaerktaj (8), der er konfigureret til

under drift at tromle jorden.

Redskab ifelge krav 1 eller 2, hvor det tredje arrangement af et eller flere
jordkultiveringsveerktajer omfatter en planeringsanordning (6), der er konfigureret til

under drift at planere jorden.
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Redskab ifelge mindst ét af de foregaende krav, hvor det andet arrangement af ét

eller flere jordkultiveringsvaerktajer, | fornold til det tredje arrangement af et eller

flere jordkultiveringsveerktajer, er lokaliseret i den bagudgaende retning.

Redskab ifelge mindst ét af de foregaende krav, hvor det tredje arrangement af ét
eller flere jordkultiveringsvaerktgjer er forbundet med et underrammeelement (14)

ved hjaelp af det andet parallelogramled (13), hvor underrammeelementet (14) er

forbundet med det ferste parallelogramied (12).

Redskab ifalge krav 5, hvor bade det farste og det andet parallelogramled (12, 13),

| forhold til underrammeelementet (14), streekker sig i den fremadgaende retning.

Redskab ifalge mindst ét af kravene 1 til 5, hvor bade det ferste og det andet

parallelogramled (12, 13) straeskker sig |1 den vertikale retning.

Redskab ifelge mindst ét af de foregaende krav, hvor det tredje arrangement af ét

eller flere jordkultiveringsveerktejer | det vaesentlige er lokaliseret under det andet

parallelogramled (13).

Redskab ifalge mindst ét af de foregaende krav, under henvisning til krav 5, hvor,
for bade det ferste og det andet parallelogramled (12, 13), et @vre og et nedre
armelement (12a, 12b; 13a, 13b) er drejeligt forboundet med et forbindelsespunkt

blandt en flerhed af forbindelsespunkter, der er tilvejebragt pa

underrammeelementet (14).

Redskab ifglge krav 9, hvor mindst et af det @avre og nedre armelement (12a, 12b)

af det ferste parallelogramled (12) sammen med mindst et af det @vre og nedre

armelement (13a, 13b) af det andet parallelogramled (13) er forbundet med et feelles

forbindelsespunkt pa underrammeelementet (14).

Redskab ifalge mindst ét af de foregaende krav, der endvidere omfatter en farste
Indstillingsmekanisme (15), som funktionelt er forbundet med det fa@rste

parallelogramled (12) og konfigureret til at indstille en arbejdsparameter for det

ferste parallelogramled (12).
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Redskab ifelge krav 11, hvor et Indstillingselement af den farste

indstillingsmekanisme (15) er forbundet med hovedrammen (3) pa den ene side og

det farste parallelogramled (12) pa den anden side.

Redskab ifelge krav 5 eller mindst et af kravene 6 til 12, under henvisning til krav 5,
hvor et Indstillingselement af den anden indstillingsmekanisme (16) er forbundet
med mindst ét af underrammeelementet (14) og det farste parallelogramled (12) pa

den ene side og det andet parallelogramled (13) pa den anden side.

Redskab ifalge mindst ét af de foregaende krav, hvor mindst ét af det farste og det
andet parallelogramled (12, 13) er forsynet med et dobbelt

parallelogramarrangement.
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