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DESCRIPTION

Description

[0001] The present invention relates to a mounted reversible plough of a type including a
wheel for adjusting the working depth of the plough.

[0002] Mounted reversible ploughs are normally provided in order to perform a 180° inversion
of the frame of the plough about an inversion axis which is directed in the travel direction in
order to bring the respective rows of ploughing elements to be alternatively operative on the
ground to be ploughed depending on the position of the frame about the inversion axis.

[0003] These ploughs are normally provided with a support wheel which is in charge of
adjusting the working depth of the ploughing elements. A need to provide a support wheel that
allows to facilitate this adjustment is therefore felt.

[0004] In addition, it is evident that during the plough inversion phase the wheel must invert the
working side. Normally, this inversion occurs due to the force of gravity during the rotation of
the frame of the plough by 180° about the inversion axis. In this context, the technical problem
of controlling the speed of descent of the wheel is felt in order to limit the mechanical stresses
that are harmful to the structure of the plough and also reduce the risks associated with the
safety of the operators.

[0005] DE 60225958 describes a reversible plough in which the oscillation of the wheel from
one side of the frame of the plough to the other side is slowed down by a damper. The
drawback of this solution is that the damper, especially when it is in the extended configuration,
is dangerously exposed to accidental impacts from foreign bodies, such as stones, wood and
the like, which can be thrown from the wheel and risk causing deformation or otherwise
compromising the operation of the damper.

[0006] In addition, the solution known from DE 60225958 is not optimal due to the fact that the
damper slows down the oscillation of the wheel from one side of the frame of the plough to the
other side not only during the inversion of the frame but also during the transport of the plough.
Therefore, during transport, the damper dangerously hinders the directional changes of the
wheel, to the detriment of safety (think for example of a situation of bends in succession).
Precisely for the sake of safety during transport, the damper must therefore have a very low
damping, which, however, compromises the effectiveness thereof during the inversion of the
frame.

[0007] Other examples of ploughs are described in DE 102010048287 or DE 102014109605.
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[0008] Various attempts have been made to solve the problem of providing a mounted
reversible plough including a wheel with an effective and durable depth adjustment. The
problem presents obvious difficulties, due in part to the need to limit the number of additional
components that add to the cost and complexity of the plough.

[0009] The technical problem underlying the present invention is that of realising a structurally
mounted reversible plough and functionally designed to obviate at least in part one or more of
the drawbacks complained of with reference to the state of the art.

[0010] This problem is solved by the invention by means of a plough made in accordance with
one or more of the features of the appended claims.

[0011] It will be appreciated that the mounted reversible plough in accordance with the present
invention comprises a frame and an attachment member for attaching the frame to a tractor.
The frame carries at least a first ploughing element and at least a second ploughing element
which are mutually opposing. In preferred embodiments, a plurality of first ploughing elements
opposing to a plurality of second ploughing elements is provided.

[0012] Again preferentially, the frame is rotatably secured to the attachment member about an
inversion axis in order to invert the frame.

[0013] It should be noted that, in this context, "inverting the frame" or "inverting the plough"
means rotating the frame of the plough by about 180° about the inversion axis in order to bring
the respective opposing ploughing elements to be alternately operative on the ground to be
ploughed.

[0014] In some embodiments, it is also possible to rotate the frame about the inversion axis in
a frame transport position corresponding to an intermediate frame rotation position where the
opposing ploughing elements are operative on the ground.

[0015] The plough further comprises a wheel which is configured for adjusting the working
depth of the plough in two opposing operating positions of the wheel in which the first
ploughing element and the second ploughing element are operative, respectively. It will be
appreciated that where it is possible to rotate the frame in a transport position, the wheel can
be a combined wheel. It should be noted that, in this context, "combined wheel" preferably
means a wheel which is connected to the frame of the plough and functionally suitable for
combining the adjustment of the working depth of the plough and the at least partial support of
the same during the transport phase.

[0016] It must be pointed out that, in some embodiments, an arm is provided which on the one
hand supports the wheel and on the other hand is rotatably connected to a support of the
frame about an oscillation axis which is transverse with respect to the inversion axis so as to
allow an oscillation of the arm between the first and the second operating position of the wheel.



DK/EP 4175449 T3

[0017] Preferably, the oscillation axis is perpendicular to the inversion axis. The oscillation of
the arm during the inversion of the frame is slowed down by means of a damper.

[0018] The damper comprises a movable element which is kinematically connected or
otherwise susceptible of kinematic connection to the arm during the inversion of the frame. The
movable element is configured to slide along a support which extends longitudinally and the
ends of which are preferably secured to the support so as to slow down the oscillation of the
arm during the inversion.

[0019] In a more preferred example, the support is extended longitudinally between two
opposing ends of the support which are rigidly secured to the support.

[0020] This structure gives the damper a greater strength.
[0021] Preferably, the support is a rod and the movable element is a sleeve of said rod.

[0022] The provision of a rod which is rigidly secured to the support allows the rod to be
protected from any accidental impacts with foreign bodies to which an oscillating-type rod
would instead be more exposed.

[0023] In some embodiments, the sleeve is extended longitudinally between two opposing
ends of the sleeve itself and, preferably, the rod passes through both opposing ends of the
sleeve.

[0024] It follows that, advantageously, the damper is not susceptible of elongation during
operation and therefore is less vulnerable to possible failures.

[0025] It should be noted that, in this context, "sleeve" preferably means a hollow linear
structure extending between two open ends of the structure itself so as to allow a rod to pass
through said hollow linear structure. It will be appreciated that, in one aspect, the hollow linear
structure of the sleeve has a cylindrical cross-section which is configured to receive within it a
cylindrical cross-section of the rod.

[0026] It should be noted that, advantageously, the damper is of the type of a steering damper
which, in a per se known manner, is used to dampen the rotation of the steering of a motorbike
or a motor vehicle.

[0027] In some embodiments, a mechanical element is provided which is driven into rotation
about the oscillation axis by the arm during the inversion. In this context, advantageously, the
damper is configured so as to act counter the rotation of the mechanical element about the
oscillation axis so as to slow down the oscillation of the arm.

[0028] It is preferred that the mechanical element is rotatably secured about the oscillation
axis.
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[0029] It is further preferred that the movable element of the damper is kinematically
connected or is otherwise susceptible of kinematic connection to the arm during the inversion
of the frame by means of the mechanical element.

[0030] Preferably, the movement of the wheel between the two opposing operating positions is
driven by the effect of gravity during the inversion of the frame. Accordingly, the invention slows
down the descent by gravity of the wheel during the inversion of the frame.

[0031] As already mentioned, according to a variant of the invention, the wheel is a combined
wheel, the arm being configured to rotate about a repositioning axis which is perpendicular (or
anyway transverse) to the oscillation axis in order to move said combined wheel between a first
position in which the combined wheel is configured to adjust the working depth of the ploughing
elements and a second position in which the combined wheel is configured to support the
frame in a transport position.

[0032] It should be noted that, in this context, "first position” preferably means a position to be
chosen between said first and said second operating position.

[0033] Preferably, the movable element is susceptible of kinematic connection to the arm so as
to slow down the oscillation of the arm when the arm is in the first position but not when the
arm is in the second position.

[0034] This configuration ensures that the damper only slows down the oscillation of the wheel
from one side of the frame of the plough to the other side only during the inversion of the
frame and not also during the transport of the plough, so that during the transport and
especially in a bend the wheel is free to change direction without hindrances.

[0035] According to an optional feature of the invention, the mechanical element comprises
first abutment means which are configured to abut second abutment means of the arm so as
to kinematically connect the arm and the movable element when the arm is in the first position,
while in the second position said first and second abutment means are not susceptible of
mutual abutment.

[0036] It will therefore be appreciated that, advantageously, the arm is disconnected from the
mechanical element when the combined wheel is in the second position.

[0037] In addition, it should be noted that, in a preferred example, the release of the wheel
from the damper occurs automatically by effect of the rotation of the arm from the first to the
second position.

[0038] In fact, advantageously, the rotation of the arm from the first to the second position
moves the second abutment means away from the first abutment means so as to prevent the
mutual abutment thereof, while the opposite rotation (i.e. from the second to the first position)
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brings the second abutment means closer to the first abutment means in order to allow the
mutual abutment.

[0039] In some embodiments, the first abutment means comprise at least one tooth protruding
from the mechanical element and configured to engage in abutment on the second abutment
means. In a preferred example, the first abutment means comprise two teeth protruding
symmetrically in a radial direction with respect to the oscillation axis from respective opposing
sides of the mechanical element.

[0040] In some embodiments, the second abutment means comprise at least one abutment
portion protruding from the arm in proximity to the oscillation axis, the at least one abutment
portion being configured to engage in abutment on the first abutment means. In a preferred
example, the second abutment means comprise two abutment portions protruding
symmetrically from opposing sides of the arm.

[0041] On the basis of their constructive characteristics, the first and the second abutment
means are therefore susceptible of mutual abutment so as to kinematically connect the arm
and the damper when the arm is in the first but not in the second position.

[0042] The characteristics and advantages of the invention will become clearer from the
detailed description of an embodiment illustrated, by way of non-limiting example, with
reference to the appended drawings wherein:

« Figures 1 and 2 are side views of the plough as a whole, in operating and transport
position, respectively;

« Figures 3 and 4 are side and top views respectively of a detail of Fig. 1;

+ Figures 5 and 6 are side and rear views respectively of a detail of Fig. 2;

» Fig. 7 is an exploded perspective view of a detail of the plough;

« Fig. 8 is a side view of a detail of the plough in two different positions;

e Fig. 9 is a perspective view of a detail of the plough;

» Fig. 10 is a side view of a detail of the plough;

« Fig. 11 is a view of the detail of Fig. 10, in three different positions;

» Fig. 12 is a view of a detail of Fig. 11;

« Figures 13 and 14 are perspective views of a detail of the plough, in a first position;

+ Figures 15 and 16 are perspective views of the detail of Figures 13 and 14, in a second
position;

« Fig. 17 is a cross-sectional perspective view of a detail of Fig. 7;

e Fig. 18 is a perspective view of the articulation of the wheel arm in accordance with a
second embodiment of the invention;

« Fig. 19 represents a detail of Fig. 18.

[0043] In the figures, 1 generally indicates a mounted reversible plough which, in operation, is
normally towed in a direction of travel indicated by 3. The plough 1 comprises a frame 2 and
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an attachment member 4 for attaching the frame to a tractor (not shown). The frame 2 also
carries first ploughing elements 6a and second ploughing elements 6b which are mutually
opposing, shown in the example of Fig. 1 in an operating position of the second ploughing
elements 6b and in the example of Fig. 2 in a transport position.

[0044] The frame 2 is rotatably secured to the attachment member 4 by means of an
articulation 7 which is provided for an inversion of the frame 2 about an inversion axis 7a so as
to rotate the frame 2 between two alternative operating positions. In the two alternative
operating positions, the first and the second ploughing elements 6a and 6b are alternately
operating on the ground.

[0045] Advantageously, the inversion axis 7a is directed in the travel direction 3. According to a
further advantageous aspect, the two alternative operating positions of the frame 2 are
mutually rotated by about 180° about the inversion axis 7a.

[0046] Preferably, a hydraulic drive 41 which is configured to invert the frame 2 is provided.

[0047] The plough 1 further comprises a wheel 9 for adjusting the working depth of the plough
in the operating positions. A pivoting arm 11 supporting the wheel 9 is also provided. In a
preferred example, the arm 11 is connected on the one hand to the wheel 9 by means of a
rotatable constraint 12 which is configured to allow the wheel 9 to roll and on the other hand to
a support 13 of the frame 2 by means of a second articulation 14 which is configured to allow
an oscillation of the arm 11 about an oscillation axis 14a which is transverse to the inversion
axis 7a. Preferably, when the plough is in the operating position with the ploughing elements
operating on the ground, the oscillation axis 14a is horizontal and/or parallel to the ground.

[0048] It will be appreciated that, when the plough is in the operating position, the oscillation of
the arm 11 can be limited by a first stop device 16a on one side of the arm 11 and a second
stop device 16b on the other side of the arm 11. Advantageously, the first stop device 16a and
the second stop device 16b on the one hand are configured to abut the arm 11 and on the
other hand they are configured to transmit the oscillation of the arm 11 respectively to a first
oscillating element 5a hinged to the support 13 and to a second oscillating element 5b also
hinged to the support 13. As shown in the example of Fig. 8, the first and the second ploughing
element 5a and 5b are connected to each other by means of an adjustment member 19
configured to act counter the oscillation so as to symmetrically adjust the working depth of the
first and second ploughing elements 6a and 6b that are opposing to each other.
Advantageously, adjusting the working depth of the ploughing elements (6a or 6b) that are
operating on the ground automatically and symmetrically leads to adjusting the working depth
of the ploughing elements (6b or 6a respectively) that are at rest.

[0049] It will be appreciated that, advantageously, the first oscillating element 5a and the
second oscillating element 5b form rocker arms of a first articulated quadrilateral Q1 having a
side fixed in the support 13, as shown in the example of Fig. 3. In one aspect, the first
oscillating element 5a and the second oscillating element 5b may perform an alternated
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rotational motion about respective rotary pairs connecting the oscillating elements 5a, 5b to the
support 13. In this context, the adjustment member 19 forms the connecting rod of the first
articulated quadrilateral Q1 and is configured to adjust the length of said connecting rod.

[0050] It should be noted that, in this context, "articulated quadrilateral” means a kinematic
chain consisting of four rigid (or adjustable, as in the case of the adjustment member 19)
members which are connected two by two, preferably by means of rotary pairs or articulation
pins. Furthermore, it should be noted that, assuming that one of the members (the support 13)
is fixed, "rocker arms" preferably refers to the two members that are adjacent to the fixed
member, and "connecting rod" refers to the member which is opposite to the fixed member.

[0051] According to a further advantageous aspect, the first or second oscillating element 5a,
5b and the arm 11 when in abutment with the first or second stop device 16a, 16b form rockers
of a second articulated quadrilateral Q2 having a side fixed in the support 13, as shown in the
example of Fig. 8. In this context, said first or second stop device 16a, 16b forms a connecting
rod of the second articulated quadrilateral Q2.

[0052] It will be appreciated that, preferably, the first articulated quadrilateral Q1 and the
second articulated quadrilateral Q2 are kinematically connected to each other.
Advantageously, the first articulated quadrilateral Q1 and the second articulated quadrilateral
Q2 form a kinematic chain which is configured to transmit an adjustment movement of the
adjustment member 19 to the arm 11 by interposition of the oscillating elements 5a, 5b and the
stop devices 16a, 16b so as to symmetrically adjust the working depth of the opposing
ploughing elements 6a, 6b.

[0053] Preferably, the first articulated quadrilateral Q1 and/or the second articulated
quadrilateral Q2 are plane articulated quadrilaterals, i.e., they are articulated quadrilaterals
having the axes of the rotary elements parallel to each other.

[0054] In the embodiment shown in the figures, the oscillating elements 5a and 5b comprise
two perforated plates which are substantially identical to each other and which are
symmetrically arranged with respect to the support 13. It will be appreciated that the first and
second oscillating element 5a and 5b are hinged to the support 13 about respective hinge axes
5ax that are parallel to the oscillation axis 14a. Preferably, the first stop device 16a and the
second stop device 16b are respectively secured to the first and the second oscillating element
5a and 5b in a rotatable manner about respective axes parallel to the oscillation axis 14a. In
the embodiment shown, the first and the second stop device 16a and 16b are in the form of
stop struts, i.e. stop elements which work under a prevalently compressive stress between the
respective oscillating element 5a, 5b and the arm 11, such as specified in more detail below.
The stop struts are two, identical to each other, and are axially extended so as to define an
axial direction of the struts themselves.

[0055] In one aspect, when the plough is in the operating position, one of the oscillating
elements (5a or 5b) faces upwards while the other oscillating element (5b or 5a, respectively)
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faces the ground.

[0056] It should be noted that, when the frame 2 rests on the ground by means of the wheel 9,
preferably only one of the two stop devices (16a or 16b) is at work to oppose the oscillation of
the arm 11. It should be noted that, in this context, the stop device (16a or 16b) lying closest to
the ground is at rest while the stop device (16b or 16a respectively) furthest from the ground is
at work, i.e. it abuts the arm 11. Advantageously, during the inversion of the frame 2, the stop
devices 16a and 16b rotate about their rotatable constraint axes the respective oscillating
elements 5a and 5b so as to move from the operating configuration on the arm 11 to the rest
configuration or vice versa, by effect of the force of gravity. When a stop device 16a or 16b is
at work to oppose the oscillation of the arm 11, it is engaged between the respective oscillating
element 5a or 5b to which it is rotatably secured and the arm 11 by the upwardly facing arm,
thus undergoing a mainly compressive stress. In one aspect, the first and the second stop
device 16a and 16b have a first end which is rotatably secured to the first and the second
oscillating element 5a and 5b, respectively and a second end which is opposite to the first end,
said second end being configured to abut respective recesses 21 made in the arm 11, as
shown in the example of Fig. 8.

[0057] In one aspect, the support 13 comprises at least one first abutment 8 which is
configured to limit a rotation path of the first and the second oscillating element 5a and 5b
about the respective hinge axes 5ax. When the plough is in the operating position with a stop
device 16a (or 16b) abutting the arm 11, this stop device forces the oscillating element 5a (or
5b) to which it is associated to rotate about the respective hinge axis 5ax. Since the oscillating
element 5a (or 5b) is associated to the adjustment device 19, the rotation of this oscillating
element 5a (or 5b) forces the compression of the adjustment member 19 which in turn forces
the rotation of the other oscillating element 5b (or 5a) to which it is associated up to the point
where the latter oscillating element 5b (or 5a) abuts against the first abutment 8 made in the
support 13 in order to limit the rotation path of the oscillating element 5b (or 5a) as shown in
Fig. 8. In this way, the extension of the adjustment element 19 causes the rotation of an
oscillating element with respect to the other oscillating element.

[0058] In one aspect, the oscillating elements 5a and 5b function as mechanical rockers, that
is as oscillating arms pivoted to the support 13 to realise a mechanical lever of the first class. In
fact, when the wheel 9 rests on the ground, the oscillating element 5b (or 5a) which -
depending on the operating position of the frame 2 about the inversion axis 7a - is not
kinematically connected to the arm 11, is pushed by the adjustment member 19 towards the
first stop 8. On the other hand, the oscillating element 5a (or 5b) which - depending on the
operating position of the frame 2 about the inversion axis 7a - is kinematically connected to the
arm 11, realises a first-class lever pivoting about its own hinge axis 5ax. In practice, the fulcrum
is interposed between the two forces that are applied respectively by the oscillation of the arm
11 on the one hand and by the adjustment member 19 on the other hand. Thus, on the one
hand, the lever is stressed by the stop device 16a (or 16b), which abuts the arm 11, and on the
other hand, the lever in turn stresses the adjustment member 19. In this way, the oscillating
element 5a (or 5b) which is kinematically connected to the arm 11 may rotate by effect of a
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change in extension of the adjustment member 19 while the oscillating element 5b (or 5a)
which is not kinematically connected to the arm 11 maintains its position being abutted by the
first stop 8. When the wheel 9 moves from one operating position to another, the working
depth adjustment remains unchanged.

[0059] As shown in the example of Fig. 8, the adjustment member 19 has a variable extension
L, L' which allows controlling the rotation of the oscillating element 5a (or 5b) which -
depending on the operating position of the frame 2 about the inversion axis 7a - is
kinematically connected to the arm 11. The rotation of this oscillating element 5a (or 5b) in turn
adjusts the position of the arm 11 and thus the distance H, H' of the wheel 9 from the frame 2
so as to adjust the working depth of the ploughing elements 6a and 6b.

[0060] The adjusting member 19 may comprise at least one adjustment device chosen from a
hydraulic cylinder as shown, for example, in Fig. 7, a mechanical tie rod as shown, for
example, in Fig. 9, an electromechanical device (not shown) or an element (for example a rod
or a plate) provided with a plurality of holes (not shown). It will be appreciated that said holes
preferably have a fixed position.

[0061] As shown in the example of Fig. 17, the adjustment member 19 may comprise an
adjustable end stop 80 which is configured to adjust the minimum length of the adjustment
member itself. It will be appreciated that the end stop 80 may comprise, for example, a
threaded bushing whose position may be adjusted by screwing/unscrewing with respect to the
main body 81 of the adjustment member 19. At work, the main body 81 is secured to the first
and the second oscillating element 5a and 5b at their annular ends 82. When the movable
body 83 of the adjusting member is moved with respect to the main body 81 in order to raise
the frame of the plough with respect to the ground, the end stop 80 maintains its position. In
this way, it is possible to raise the frame with respect to the ground by extending the
adjustment member 19 without losing the reference position set by means of the adjustable
end stop 80.

[0062] In some embodiments not shown, the end stop 80 comprises a plurality of shims having
different heights.

[0063] During the inversion of the frame 2, the oscillation of the wheel 9 between the two
alternative operating positions can be slowed down by means of a damper 17.

[0064] As highlighted in the examples of figures 18 and 19, the damper 17 advantageously
comprises a movable element 30 which is kinematically connected to the arm 11 during the
inversion of the frame 2. The movable element 30 is configured to slide along a support 31
which is longitudinally extended so as to slow down the oscillation of the arm 11 during the
inversion.

[0065] In one aspect, the support 31 develops along a sliding axis 17a between two opposing
ends 32 of the support 31. More precisely, these ends are opposing along the sliding axis 17a
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of the movable element 30 along the support 31. In some embodiments, the ends 32 of the
support 31 are secured to the support 13, preferably in a rigid manner.

[0066] Referring to the example in Fig. 10, a bracket 28 is provided for fixing the support 31 to
the support 13.

[0067] Preferably, the bracket 28 comprises a longitudinal portion 29 which is secured to the
support 13. It is preferred that the longitudinal portion 29 lies in a plane which is substantially
perpendicular or anyway transverse to the oscillation axis 14a. It is further preferred that the
longitudinal portion 29 is perforated so as to allow a bolted connection with the support 13.

[0068] Also preferentially, two end portions 34 of the bracket 28 are defined.

[0069] Preferably, the end portions 34 protrude from the respective opposing ends of the
longitudinal portion 29 and, even more preferably, extend away from the support 13. In some
embodiments, the end portions 34 are substantially perpendicular or anyway transverse to the
longitudinal portion 29.

[0070] In a preferred example, the opposing ends 32 of the support 31 are secured to
respective end portions 34 of the bracket, preferably in a rigid manner, for example by means
of a bolted connection.

[0071] According to one embodiment, the end portions 34 lie on respective planes which are
substantially perpendicular or otherwise transverse to the sliding axis 17a of the support and,
advantageously, extend away from the support 13 passing past the support 31 so as to protect
the support 31 from any accidental impacts of foreign bodies.

[0072] Preferably, the support 31 is a rod 31A and the movable element 30 is a sleeve 30A of
said rod 31.

[0073] Even more preferably, the sleeve 30A is configured to slide along the rod 31A in the
presence of a viscous fluid. Advantageously, the actuation of the damper 17 moves the viscous
oil from one side to the other side of the damper through a calibrated passage (not shown)
which allows the oil to seep between two chambers (not shown), with consequent damping of
the sliding speed of the sleeve 30A along the rod 31A.

[0074] In a more preferred example, the damper 17 is of the type with a rod 31A passing
through both opposing ends of the sleeve 30A.

[0075] In some embodiments, the movable element 30 is kinematically connected to the arm
11 through a manoeuvring pin 27 which is secured to the arm 11 and, preferably, configured to
abut a slot 33 associated with the movable element 30, as shown in the example of Fig. 19.
Advantageously, the manoeuvring pin 27 is secured to the arm 11 on the opposite side with
respect to the wheel 9. According to a further advantageous aspect, the support 31 is adjacent
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to the pin of the second articulation 14, on the part of the arm 11 opposite to the wheel 9.

[0076] In preferred embodiments, the movable element 30 is configured to slide with respect
to the support 31 along a sliding axis 17a which is transverse to the inversion axis 7a and/or
the oscillation axis 14a. Preferably, the sliding axis 17a is perpendicular to the inversion axis 7a
and/or to the oscillation axis 14a.

[0077] It will be appreciated that, in one aspect, the arm 11 during the inversion of the frame 2
forms a lever which is pivoted about the oscillation axis 14a, the wheel 9 and the damper 17
being configured to apply to the lever a motive force-weight and a resistant force counter to the
motive force-weight, respectively.

[0078] As shown in the example of Fig. 18, the lever formed by the arm 11 during the inversion
of the frame 2 may be a first-class lever in which the motive force-weight and the resistant
force are applied to the arm 11 in diametrically opposite positions with respect to said
oscillation axis 14a.

[0079] According to a further advantageous aspect, the lever formed by the arm 11 during the
inversion of the frame 2 may be a second-class lever, in which the motive force-weight and the
resistant force are applied to the arm 11 from the same side with respect to the oscillation axis
14a.

[0080] As shown in the example of Fig. 10, in some embodiments the movable element 30 is
kinematically connected to the arm 11 during the inversion of the frame 2 by means of a
mechanical element 22 which, preferably, is rotatably secured about the oscillation axis 14a. As
shown in the example of Fig. 7, the mechanical element 22 may be in the form of a plate with a
central hole which, preferably, is configured to receive a pin of the second articulation 14. In
this context, the mechanical element 22 is driven in rotation about the oscillation axis 14a by
the arm 11 during the inversion of the frame 2. It will be appreciated that, advantageously, the
damper 17 is configured so as to act counter the rotation of the mechanical element 22 about
the oscillation axis 14a so as to slow down the oscillation of the arm 11 during the inversion.

[0081] The operation of the damper 17 under these conditions is illustrated by way of example
in the sequence in Fig. 11. It will be appreciated that the movable element 30 is kinematically
connected to the mechanical element 22. In one aspect, the mechanical element 22 comprises
a portion 26 which, preferably, is extended radially with respect to the oscillation axis 14a, said
portion 26 including a manoeuvring pin 27 which is adapted to engage in the slot 33 made in
the movable element 30. Advantageously, the coupling of the manoeuvring pin 27 with the slot
33 makes it possible to convert a rotation of the mechanical element 22 into a translation of the
movable element 30 along the support 31.

[0082] In one aspect, the mechanical element 22 comprises at least one and preferably two
teeth 24 which, in one example, are radially extended with respect to said oscillation axis 14a
and, again in one example, are opposing to each other, preferably with an arrangement and/or
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conformation that is symmetrical with respect to the oscillation axis. Advantageously, the teeth
24 are configured to engage in abutment on the arm 11, preferably so as to realise a rotation
coupling between said mechanical element 22 and said arm 11 about the oscillation axis 14a
that is so as to make said mechanical element 22 and arm 11 integral in rotation about the
oscillation axis 14a.

[0083] Referring to the example of Fig. 10, the arm 11 comprises at least one and preferably
two abutment portions 25 which are configured to abut the teeth 24 so that, when one of the
abutment portions 25 abuts one of the teeth 24, the arm 11 drives the mechanical element 22
in rotation about the oscillation axis 14a.

[0084] In some embodiments, the abutment portions 25 lie in a plane which is substantially
perpendicular or otherwise transverse to the axis of the wheel 9 and, in a preferred example,
protrude from respective opposing sides of the arm 11 with an arrangement and/or
conformation that is preferably symmetrical with respect to the arm 11.

[0085] According to a further advantageous aspect, the oscillating elements 5a and 5b
comprise a second abutment 20 which is configured to limit an oscillation path of the arm 11
about the oscillation axis 14a, as shown in the example of Fig. 12. Advantageously, the second
abutment 20 is configured to engage in and disengage from respective recesses 21 of the arm
1.

[0086] In one aspect, the second abutment 20 is configured to limit a rotation path of the
mechanical element 22 about the oscillation axis 14a. Preferably, the teeth 24 of the
mechanical element 22 are adapted to engage on said second abutment 20 in order to limit
the rotation path of the mechanical element 22.

[0087] It will be appreciated that the mechanical element 22 is particularly advantageous
where the wheel 9 is a combined wheel, as explained in more detail below.

[0088] Indeed, it should be noted that in some embodiments the frame 2 is rotatably secured
to the attachment member 4 so as to rotate between the two alternative operating positions
and further a transport position which, preferably, is intermediate between the two alternative
operating positions. According to an optional feature of the invention, the transport position is
located at an intermediate position between the two alternative operating positions, i.e. it is
located substantially at 90° of rotation about the inversion axis 7a with respect to each of the
two alternative operating positions. By way of illustration, it will be appreciated that the frame 2
is shown in Fig. 1 in an operating position and in Fig. 2 in a transport position rotated by about
90° about the inversion axis 7a with respect to the operating position of Fig. 1. In this context,
the wheel 9 is preferably a wheel of the combined type.

[0089] According to one embodiment, during the transport phase, the oscillation axis 14a is
substantially vertical and/or perpendicular to the ground. In this context, preferably, the arm 11
is configured to rotate about a repositioning axis 15a of a third articulation 15 which is
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perpendicular or anyway transverse to the oscillation axis 14a of the second articulation 14 in
order to move the combined wheel 9 between a first position 15’ in which the combined wheel
9 is configured to adjust the working depth of the ploughing elements 6a or 6b as shown in the
examples of Figures 3 and 4, and a second position 15" in which the combined wheel 9 is
configured to support the frame 2 in a transport position as shown in the examples of Figures 5
and 6.

[0090] Advantageously, there is provided a safety pin 23 which is configured to block the
rotation of the arm 11 about the repositioning axis 15a in the first position 15' of the combined
wheel 9 as shown in the examples of Figures 13 and 14 or in the second position 15" of the
combined wheel 9 as shown in the examples of Figures 15 and 16.

[0091] According to an optional feature of the invention, the abutment portions 25 of the arm
rotate together with the arm 11 about the repositioning axis 15a in moving the wheel 9 from the
first position 15' to the second position 15",

[0092] When the wheel 9 and the arm 11 are in the first position 15', the abutment portions 25
preferably lie in a plane which is substantially perpendicular or anyway transverse to the
oscillation axis 14a. When the wheel 9 and the arm 11 are instead in the second position 15",
the abutment portions 25 preferably lie in a plane which is substantially parallel to the
oscillation axis 14a.

[0093] On the other hand, preferably, the mechanical element 22 is not susceptible of rotating
together with the arm 11 around the repositioning axis 15a in the movement of the wheel 9
from the first position 15' to the second position 15" or vice versa.

[0094] It follows that, advantageously, when the arm 11 rotates from the first position 15' to the
second position 15", the abutment portions 25 move away from the teeth 24. Such distancing
means that, in the second position 15", the abutment portions 25 are no longer susceptible of
abutment by the teeth 24, preferably at least until the arm 11 is returned to the first position
15"

[0095] Therefore, according to a further advantageous aspect, the arm 11 is disconnected
from the mechanical element 22 when the combined wheel 9 is in the second position 15". In
this way the combined wheel 9 is free to oscillate about the oscillation axis 14a without
hindrances, thus allowing a change in the rolling direction of the wheel according to the path
taken during transport.

[0096] In a more preferred example, the mutual abutment configuration between arm 11 and
mechanical element 22 is automatically restored by effect of the approach again between the
abutment portions 25 and the teeth 24 when the arm 11 is rotated from the second position 15"
to the first position 15'.

[0097] In some embodiments, the support 13 is connected to the frame 2 by means of a fourth



DK/EP 4175449 T3

articulation 18 having a fourth axis 18a which is perpendicular to the inversion axis 7a and to
the oscillation axis 14a. Advantageously, the fourth articulation 18 allows an inclination of the
oscillation axis 14a with respect to the inversion axis 7a about the fourth axis 18a to be
adjusted. Preferably, as shown in the example of Fig. 4, a perforated plate 60 which is adapted
to fix the fourth articulation 18 in an adjustable position is provided.

[0098] The invention thus solves the problem posed by achieving numerous advantages
including:

= increasing the reliability of the system that dampens the oscillation of the wheel during
the inversion of the frame,

» increasing the safety during the transport of the plough,

« easing the adjustment of the working depth by allowing, with a single adjustment, the
symmetrical adjustment of the opposing ploughing elements;

» adjusting the wheel by means of a single adjustment member, possibly by means of a
single hydraulic hose from the tractor to the combined wheel;

» raising the frame without losing the previously set working depth adjustment;

» slowing down the descent of the wheel from one operating position to another when
inverting the frame;

» easing the movement of the combined wheel to and from the transport position.
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PATENTKRAYV

1. Monteret vendeplov (1) omfattende en ramme (2) og et fastgg-
relseselement (4) til at fastggre naevnte ramme (2) til en traktor, hvil-
ken ramme (2) baerer i det mindste et fgrste plgjeelement (6a) og i det
mindste et anden plgjeelement (6b), som er indbyrdes modsatte, og
rammen (2) er drejeligt fastgjort til naevnte fastggrelseselement (4)
omkring en vendeakse (7a) for at vende naevnte ramme (2), hvilken
plov (1) yderligere omfatter et hjul (9), som er konfigureret til at juste-
re en arbejdsdybde af ploven i to modsatte driftspositioner af hjulet (9),
i hvilke henholdsvis naevnte fgrste plgjeelement (6a) og anden plgje-
element (6b) virker, en arm (11), som dels understgtter navnte hjul
(9) og dels er drejeligt forbundet med en understgtning (13) af naevnte
ramme (2) omkring en svingningsakse (14a), som er pa tveers i forhold
til neevnte vendeakse (7a) for at tillade en svingning af armen (11) mel-
lem den fgrste og anden driftsposition af hjulet (9), hvor svingningen af
armen (11) under vendingen af rammen (2) bremses ved hjalp af en
stgddeemper (17), kendetegnet ved, at naevnte stgddeemper
(17) omfatter et bevaegeligt element (30), som er kinematisk forbundet
med naevnte arm (11) under vendingen af rammen (2), hvilket bevee-
gelige element (30) er konfigureret til at glide langs en understgtning
(31) af det beveegelige element (30), hvilken understgtning (31) straek-
ker sig i leengderetningen, og hvis enderne (32) er stift fastgjort til
naevnte understgtning (13) af navnte ramme (2) for at bremse sving-

ningen af armen (11) under naevnte vending.

2. Plov (1) ifglge krav 1, hvor naevnte understgtning (31) er en
stang (31A), og det bevaegelige element (30) er en bgsning (30A) af

naevnte stang (31).

3. Plov (1) ifglge krav 2, hvor naevnte bgsning (30A) straekker sig i

leengderetningen mellem to modsatte ender, hvilken stang (31A) passe-
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rer gennem begge modsatte ender af naevnte bgsning.

4. Plov (1) ifglge et hvilket som helst af de foregdende krav, hvor
navnte ender (32) af naevnte understgtning (31) er modsat hinanden
langs en glideakse (17a) af naevnte bevaegelige element (30) langs

naevnte understgtning (31).

5. Plov (1) ifslge et hvilket som helst af de foregdende krav, hvor
armen (11) er konfigureret til at rotere omkring en repositioneringsakse
(15a), som er pa tvaers af svingningsaksen (14a) for at bevaege hjulet
(9) mellem en fgrste position (15'), i hvilken hjulet (9) er konfigureret
til at justere arbejdsdybden af plgjeelementerne (6a, 6b), og en anden
position (15"), i hvilken hjulet (9) er konfigureret til at understgtte
rammen (2) i en transportposition, hvor det bevaegelige element (30) er
modtageligt for kinematisk forbindelse til armen (11) for at bremse
svingningen af armen (11), ndr armen er i den fgrste position (15%),

men ikke ndr armen er i den anden position (15”).

6. Plov (1) ifglge et hvilket som helst af de foregaende krav, hvor
naevnte bevaegelige element (30) er kinematisk forbundet til naevnte
arm (11) under vendingen af rammen (2) gennem et mekanisk element
(22), som er drejeligt fastgjort omkring naevnte svingningsakse (14a),
hvilket mekanisk element (22) drives i rotation omkring nzevnte sving-
ningsakse (14a) af naevnte arm (11) under vendingen af nzevnte ram-
me (2), hvilken stgddeemper (17) er konfigureret for at modvirke rota-
tionen af naevnte mekaniske element (22) omkring naevnte svingnings-
akse (14a) for at bremse svingningen af navnte arm (11) under naevn-

te vending.

7. Plov (1) ifslge krav 6 ndr afhaengigt af krav 5, hvor det mekani-

ske element (22) omfatter fgrste anleegsmidler (24), som er konfigure-
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ret til at ligge an mod andre anlaegsmidler (25) af armen (11) for at ki-
nematisk forbinde armen (11) og det bevaegelige element (30), ndr ar-
men er i den fgrste position (15), mens i den anden position (15”) er
naevnte fgrste og andre anlaegsmidler (24, 25) ikke modtagelige for

indbyrdes anlaeg.

8. Plov (1) ifglge krav 7, hvor rotationen af armen (11) fra den fgr-
ste position (15°) til den anden position (15”) bevaeger det anden an-
laagsmiddel (25) vaek fra det fgrste anlaegsmiddel (24) for at forhindre
deres indbyrdes anlaeg, mens den modsatte rotation bringer det anden
anlaegsmiddel (25) teettere pa det fgrste anlaagsmiddel (24) for at tilla-

de deres indbyrdes anlaeg.

9. Plov (1) ifglge krav 7 eller 8, hvor det fgrste anleegsmiddel (24)
omfatter mindst én tand, som rager ud fra det mekaniske element (22)
og er konfigureret til at gribe ind i anlsegget pa det andet anlaegsmiddel
(25).

10. Plov (1) ifglge et hvilket som helst af kravene 7 til 9, hvor
naevnte anden anlaegsmiddel (25) omfatter mindst én anlaegsportion,
som rager ud fra armen (11) i naerheden af svingningsaksen (14a),
hvor den mindst ene anlaegsportion er konfigureret til at gribe ind i an-

laagget pa det fagrste anlaegsmiddel (24).

11. Plov (1) ifglge et hvilket som helst af de foregaende krav, hvor
naevnte glideakse er pa tveers af naevnte vendings- (7a) og/eller sving-
nings- (14a) akse, fortrinsvis er naevnte glideakse (17a) vinkelret p3d

naevnte vendings- (7a) og/eller svingnings- (14a) akse.

12. Plov (1) ifglge et hvilket som helst af de foregaende krav, hvor

naevnte arm (11) under vendingen af rammen (2) danner en vaegts-
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tand, som er drejet omkring svingningsaksen (14a), hvilket hjul (9) og
naevnte steddaemper (17) er konfigureret til at pafgre naevnte vaegts-
tand henholdsvis en bevaegelig vaegtkraft og en modstandskraft, der er

modsat den bevaegelig vaegtkraft.

13. Plov (1) ifglge et hvilket som helst af de foregdende krav, yder-
ligere omfattende en fgrste stopindretning (16a) og en anden stopind-
retning (16b), som er konfigureret til at begraense svingningen af ar-
men (11) i henholdsvis naevnte fgrste og anden driftsposition for at de-
finere en tilsvarende arbejdsdybde af ploven i naevnte driftspositioner,
hvilke fgrste og anden stopindretninger (16a, 16b) henholdsvis er for-
bundet til et fagrste svingningselement (5a) og et andet svingningsele-
ment (5b) hvilke fgrste og andet svingningselementer (5a, 5b) er
haengslet til understgtningen (13) og er kinematisk forbundet med hin-
anden pa en justerbar ma8de gennem et justeringselement (19), som er
konfigureret til at overfgre en bevagelse af et af svingningselementer-
ne (5a, 5b) til det anden svingningselement (5a, 5b) for symmetrisk at

justere arbejdsdybden af de modsatte plgjeelementer (6a, 6b).

14. Plov (1) ifglge et hvilket som helst af de foregaende krav, hvor
det bevaegelige element (30) er kinematisk forbundet med armen (11 )
gennem en mangvrestift (27), som er fastgjort til armen (11), fortrins-
vis hvor mangvrestiften (27) er konfigureret til at ligge an mod en slids

(33) associeret med det bevaegelige element (30).

15. Plov (1) ifglge krav 14, hvor mangvrestiften (27) er fastgjort til
armen (11) pa den modsatte side i forhold til hjulet (9), og/eller hvor
armen (11) er forbundet til understgtningen (13) af rammen (2) af et
anden led (14), som er konfigureret til at tillade svingning af armen
(11) omkring svingningsaksen (14a), hvor understgtningen (31) af

stgddeemperen (17), der er naerliggende til en stift af det anden led
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(14) pa den del af armen (11), som er modsat hjulet (9).



DK/EP 4175449 T3

DRAWINGS

Drawing

et TR X
I

eg eg =) E9 eg



DK/EP 4175449 T3



DK/EP 4175449 T3

~

H

15 -

Y

R Rmaned
8
N

ES



DK/EP 4175449 T3

4

Fig



DK/EP 4175449 T3




DK/EP 4175449 T3

Fig. 7
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Fig. 13
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