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DESCRIPTION

[0001] The present invention relates to coupling apparatus for connecting an agricultural
implement to a prime mover, for example, to a tractor.

[0002] Coupling apparatus for coupling an agricultural implement, for example, a mower to a
prime mover, such as a tractor, is well known. Such coupling apparatus for coupling a mower
to a tractor or other prime mover, in general, is adapted for coupling the mower to a three-
point linkage of a tractor, either to a three-point linkage which is forwardly located on the
tractor or a rearwardly located three-point linkage. Typically, such coupling apparatus for
coupling a mower to a rearwardly located three-point linkage on a tractor is configured so that
the mower is located to the rear of the tractor, and may extend sidewardly from the tractor. In
such coupling apparatus provision is made for pivoting the mower upwardly from an operative
state with the mower located adjacent the ground to a transport state with the mower raised
above the ground.

[0003] In cases where the coupling apparatus is configured to couple a mower to a three-point
linkage located to the rear of a tractor with the mower extending sidewardly from the tractor,
the coupling apparatus, in general, comprises an elongated carrier arm extending sidewardly
from the tractor, and the mower is mounted on the carrier arm. In such cases the carrier arm is
operable from the operative state with the mower located adjacent the ground to the transport
state, where the carrier arm and the mower extend generally substantially vertically upwardly
to facilitate transporting the mower attached to the tractor by the coupling apparatus along a
public road or other thoroughfare.

[0004] Additionally, in such coupling apparatus provision is made to allow the carrier arm and
the mower to pivot rearwardly and also upwardly in the event of the mower encountering an
obstruction, in order to avoid or at least minimise damage to the mower and to the coupling
apparatus.

[0005] In general, the carrier arm is coupled to the three-point linkage of a tractor by a
mounting system, which is configured to be coupled to the three-point linkage. The carrier arm
is pivotally coupled to the mounting system about a horizontal pivot axis and also about a
vertical pivot axis. The carrier arm is pivotal about the horizontal pivot axis between the
operative state and the transport state. An hydraulic ram acting between the mounting system
and the carrier arm urges the carrier arm between the operative state and the transport state.
When the carrier arm is in the operative state, the hydraulic ram is operated into a floating
state, and an hydraulic suspension spring extending between the mounting system and the
carrier arm supports the carrier arm with a skid plate of the mower bearing on the ground. The
hydraulic suspension spring is configured for setting the force with which the skid plate bears
on the ground within predefined upper and lower limits. The carrier arm is retained in the
operative state with the carrier arm extending sidewardly outwardly from the tractor, and is
prevented from pivoting rearwardly about the vertical pivot axis by a spring loaded latching
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mechanism. The spring loaded latching mechanism is set to release when it is subject to a
predefined load, so that when the mower encounters an obstruction, once the force of the
mower against the obstruction reaches the predefined load value at which the spring loaded
latching mechanism is configured to release, the spring loaded latching mechanism releases
the carrier arm so that the carrier arm can pivot rearwardly about the vertical pivot axis.
Additionally, the hydraulic suspension spring is configured to allow the carrier arm to pivot
upwardly about the horizontal pivot axis in the event of the mower encountering an obstruction,
such as a rock projecting upwardly from the ground, so that the mower can ride over the
obstruction.

[0006] However, two problems arise with such coupling apparatus. Firstly, in the event of the
mower encountering an obstruction, the mower must initially act against the obstruction with a
force greater than the predefined load required by the spring loaded latching mechanism,
before the spring loaded latching mechanism releases and the carrier arm is free to pivot
rearwardly about the vertical pivot axis. This results in a delay before the spring loaded latching
mechanism is released, which in general results in the mower suffering initial damage prior to
the carrier arm being released to pivot rearwardly about the vertical pivot axis. Secondly, the
reaction time of the hydraulic suspension spring is relatively slow, and before the carrier arm
commences to pivot upwardly about the horizontal pivot axis in the event of an obstruction
being encountered, the mower may suffer initial damage before the carrier arm commences to
pivot upwardly about the vertical pivot axis in order to allow the mower to ride over the
obstruction.

[0007] German Patent Specification No. 196 24 396 of Grenzebach discloses a coupling
apparatus for connecting an agricultural implement, such as a mower to the forward end of a
prime mover, for example, a tractor. The coupling apparatus comprises a carrier element
which is adapted for connecting to the tractor, a mounting element which is adapted for
coupling to the agricultural implement, and a linkage mechanism which extends forwardly from
the carrier element to the mounting element for suspending the mounting element and the
agricultural implement from the carrier element. The linkage mechanism defines a main pivot
axis about which the mounting element is pivotal as the implement moves upwardly and
downwardly relative to the carrier element as the mower follows the contour of the ground. A
tension spring diagonally coupled between the carrier element and the mounting element takes
up some of the weight of the mower.

[0008] French Patent Specification No. 2,659,186 of Schulz, et al discloses coupling apparatus
for front mounting a mower to a tractor. The coupling apparatus comprises a carrier element
for mounting to a three-point linkage adjacent the forward end of the tractor, and a forwardly
projecting element extending forwardly and rigidly from the carrier element. A mounting
element to which the mower is mounted is suspended from the forwardly projecting member by
a parallelogram linkage which extends rearwardly from the forwardly projecting element. The
parallelogram linkage is configured to permit pivoting of the mower, so that a skid plate of the
mower follows the contour of the ground.
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[0009] European Patent Specification No. 0,456,900 of Lehner discloses coupling apparatus
for front mounting a mower to the forward end of a tractor. The coupling apparatus comprises
a carrier element which extends forwardly from the tractor and a mounting element to which
the mower is secured. A parallelogram linkage mechanism extending rearwardly downwardly
from the carrier element couples the mounting element and in turn the mower to the carrier
element. The linkage mechanism permits upward and downward movement of the mower so
that the mower can follow the rising and falling contours of the ground.

[0010] There is therefore a need for coupling apparatus for connecting a mower, and indeed,
other agricultural implements to a prime mover which addresses at least one of the problems
discussed above.

[0011] The present invention is directed towards providing such a coupling apparatus for
connecting a mower or other agricultural implement to a prime mover.

[0012] According to the invention there is provided coupling apparatus for connecting an
agricultural implement to a rearward three-point linkage of a prime mover, the coupling
apparatus comprising a carrier element adapted for connecting to the prime mover, a
mounting element adapted for coupling to the agricultural implement, a linkage mechanism
connecting the mounting element to the carrier element with the mounting element and the
agricultural implement suspended by the linkage mechanism from the carrier element, the
linkage mechanism defining a main pivot axis about which the mounting element and the
agricultural implement are moveable relative to the carrier element between an operative state
and a displaced state displaced from the operative state, and a resilient element connected
between the carrier element and the mounting element and configured to resiliently urge the
mounting element and the agricultural implement into the operative state, wherein the linkage
mechanism comprises a first link member pivotally connected to the carrier element about a
first pivot axis at a first location and pivotally connected to the mounting element about a
second pivot axis at a second location, a second link member pivotally connected to the carrier
element about the first pivot axis at a third location spaced apart from the first location along
the first pivot axis and pivotally connected to the mounting element about the second pivot axis
at a fourth location spaced apart from the second location along the second pivot axis, and a
third link member pivotally connected to one of the carrier element and the mounting element
about a third pivot axis at a fifth location and pivotally connected to the other one of the carrier
element and the mounting element about a fourth pivot axis at a sixth location, the first,
second, third and fourth pivot axes being spaced apart from each other and extending parallel
to each other and substantially transversely relative to the direction of normal forward motion
of the agricultural implement, the first link member is pivotally connected to the carrier element
about the first pivot axis at a seventh location spaced apart from the first location along the first
pivot axis for minimising slewing of the mounting element relative to the carrier element about
the linkage mechanism, and a stabilising means comprising a pair of spaced apart abutment
elements extends from the carrier element for engaging the first link member adjacent the first
location and the seventh location for minimising axial movement of the first link member along
the first pivot axis.
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[0013] In one aspect of the invention a limit means is configured for defining the limit of the
movement of the mounting element relative to the carrier element towards the operative state.
Preferably, the limit means is configured to prevent the movement of the mounting element
relative to the carrier element beyond the operative state.

[0014] In another aspect of the invention the limit means is configured for defining the limit of
movement of the mounting element relative to the carrier element towards the displaced state.
Preferably, the limit means is configured to prevent movement of the mounting element relative
to the carrier element beyond the displaced state.

[0015] In another aspect of the invention the linkage mechanism is configured to define the
main pivot axis about which the mounting element and the agricultural implement are
moveable relative to the carrier element at a location generally rearwardly of an area of contact
of the agricultural implement with the ground, relative to the direction of normal forward motion
of the agricultural implement, when the agricultural implement is in the operative state.

[0016] In another aspect of the invention the linkage mechanism is configured to define the
main pivot axis about which the mounting element and the agricultural implement are
moveable relative to the carrier element at a level below the ground when the agricultural
implement is in the operative state.

[0017] Preferably, the mounting element is suspended by the linkage mechanism from the
carrier element with the mounting element and the agricultural implement substantially trailing
the carrier element relative to the direction of normal forward motion of the agricultural
implement. Advantageously, the resilient element is located rearwardly of the linkage
mechanism.

[0018] In one aspect of the invention the linkage mechanism is configured so that as the
mounting element moves relative to the carrier element from the operative state to the
displaced state, the angle of attack of the agricultural implement relative to the horizontal
progressively increases.

[0019] In another aspect of the invention the linkage mechanism is configured so that as the
mounting element moves relative to the carrier element from the displaced state to the
operative state, the angle of attack of the agricultural implement relative to the horizontal
regressively decreases.

[0020] Preferably, the linkage mechanism is configured so that as the mounting element
moves from the operative state to the displaced state, the angle of attack of the agricultural
implement progressively increases from a negative angle relative to the horizontal with the
angle of attack inclined generally forwardly downwardly relative to the direction of normal
forward motion of the agricultural implement to one of a lesser negative angle relative to the
horizontal and a positive angle relative to the horizontal.
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[0021] In one aspect of the invention the linkage mechanism defines a secondary pivot axis
about which the mounting element and the agricultural implement are tiltable.

[0022] Preferably, the secondary pivot axis defined by the linkage mechanism inclines in a
generally downwardly rearwardly direction relative to the direction of normal forward motion of
the agricultural implement.

[0023] Advantageously, the angle of inclination of the secondary pivot axis is a function of the
displacement of the mounting element from the operative state thereof.

[0024] In another aspect of the invention the third link member is pivotally connected to the
carrier element about the fifth pivot axis.

[0025] Preferably, the third link member is located rearwardly of the first and second link
members relative to the direction of normal forward motion of the agricultural implement.

[0026] Advantageously, the third link member is contained in a vertical plane extending in the
direction of normal forward motion of the agricultural implement and is located intermediate the
first location and the third location. Advantageously, the vertical plane containing the third link
member is spaced apart from the first location and the second location.

[0027] Preferably, the secondary pivot axis defined by the linkage mechanism is contained in a
vertical plane extending in a direction of the normal forward motion of the agricultural
implement and is located intermediate the first location and the third location.

[0028] Advantageously, the vertical plane containing the secondary pivot axis is spaced apart
from the first location and the second location.

[0029] Ideally, the vertical plane containing the secondary pivot axis is spaced apart from the
vertical plane containing the third link member.

[0030] In one aspect of the invention each one of the first and second link members are
pivotally coupled to the one of the carrier element and the mounting element about the second
pivot axis by swivellable pivot couplings.

[0031] Preferably, the second link member is pivotally coupled to the one of the carrier element
and the mounting element about the first pivot axis by a swivellable pivot coupling.

[0032] Advantageously, the third link member is pivotally coupled to at least one of the carrier
element and the mounting element about the one of the third and fourth pivot axes by a
swivellable pivot coupling.

[0033] Preferably, the third link member is pivotally coupled to the carrier element and the
mounting element about the respective third and fourth pivot axes by respective swivellable
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pivot couplings.

In one aspect of the invention the first link member is pivotally connected to the one of the
carrier element and the mounting element about the first pivot axis by a pivot shaft which is
carried on one of the first link member and the said one of the carrier element and the
mounting element.

[0034] In another aspect of the invention a sleeve extends rigidly from the first link member
and is pivotally engageable with the first pivot shaft, the distal end of the sleeve defining the
seventh location, and the sleeve is retained between abutment elements extending from the
one of the carrier element and the mounting element for preventing movement of the sleeve
longitudinally along the first pivot shaft for stabilising the mounting element relative to the
carrier element.

[0035] Advantageously, the resilient element is pivotally connected to one of the carrier
element and the mounting element about a fifth pivot axis, and to the other one of the carrier
element and the mounting element about a sixth pivot axis, the fifth and sixth pivot axes being
spaced apart from each other and being spaced apart from the first, second, third and fourth
pivot axes and extending parallel to the first, second, third and fourth pivot axes.

[0036] Advantageously, a pair of the resilient elements is provided, connected to the ones of
the carrier element and the mounting element about the fifth and sixth pivot axes, respectively,
the resilient elements being spaced apart from each other along the fifth and sixth pivot axes.
Preferably, the resilient elements are located on respective opposite sides of the vertical plane
containing the third link member, and are spaced apart therefrom.

[0037] In one aspect of the invention the resilient elements are located on respective opposite
sides of the vertical plane containing the secondary pivot axis defined by the linkage
mechanism, and are spaced apart therefrom.

[0038] In another aspect of the invention the limit means comprises a first stop means, the first
stop means being configured to prevent movement of the agricultural implement beyond the
operative state in a direction from the displaced state to the operative state.

[0039] Preferably, the first stop means is located on at least one of the first and second link
members.

[0040] Advantageously, the first stop means co-operates with one of the carrier element and
the mounting element to prevent the movement of the agricultural implement beyond the

operative state.

[0041] Preferably, the first stop means defines a first abutment surface engageable with the
one of the carrier element and the mounting element.

[0042] Advantageously, the first stop means is co-operable with the carrier element.
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[0043] In one aspect of the invention a pair of first stop means is provided, one of the first stop
means being located on the first link member, and the other one of the first stop means being
located on the second link member.

[0044] In another aspect of the invention the limit means comprises a second stop means, the
second stop means being configured to prevent movement of the agricultural implement
beyond the displaced state in a direction from the operative state to the displaced state.

[0045] In another aspect of the invention the second stop means is located on at least one of
the first and second link members.

[0046] Preferably, the second stop means co-operates with one of the carrier element and the
mounting element to prevent the movement of the agricultural implement beyond the displaced
state.

[0047] Advantageously, the second stop means defines a second abutment face engageable
with the one of the carrier element and the mounting element.

[0048] In one aspect of the invention the second stop means is co-operable with the carrier
element.

[0049] In another aspect of the invention a pair of the second stop means is provided, one of
the second stop means being located on the first link member and the other one of the second
stop means being located on the second link member.

[0050] In one aspect of the invention the coupling apparatus is adapted for coupling a mower
to the mounting system.

[0051] In another aspect of the invention the mower comprises a ground engaging skid plate
having a leading edge and a trailing edge.

[0052] In a further aspect of the invention the linkage mechanism is configured so that as the
mounting element and the mower move relative to the carrier element about the main pivot
axis from the operative state to the displaced state, the angle of attack of the skid plate of the
mower relative to a horizontal plane progressively increases from the negative angle with the
skid plate of the mower inclined forwardly downwardly from the trailing edge to the leading
edge thereof to one of a less negative angle and a positive angle.

[0053] In another aspect of the invention the carrier element comprises a carrier arm.

[0054] In a further aspect of the invention an agricultural implement is coupled to the coupling
apparatus.
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[0055] The invention also provides in combination a prime mover, an agricultural implement,
and coupling apparatus according to the invention connecting the agricultural implement to the
prime mover. Preferably, the carrier element of the coupling apparatus is connected to the
prime mover through a mounting system.

[0056] Additionally, the invention provides a combination of a prime mover, an agricultural
implement, and a coupling apparatus according to the invention connecting the agricultural
implement to the prime mover. Preferably, the carrier element of the coupling apparatus
according to the invention is connected to the prime mover through a mounting system.

[0057] The advantages of the invention are many. A particularly important advantage of the
invention is that the coupling apparatus permits initial displacement of the agricultural
implement from the operative state in a generally upwardly and rearwardly direction
immediately upon impact with an obstruction. This initial displacement of the agricultural
implement from the operative state is sufficient to compensate for delays in other release and
safety systems which may be provided for coupling the carrier element to a prime mover in
order to allow the agricultural implement to either ride over the obstruction or to move to clear
the obstruction. For example, in cases where the carrier element comprises a carrier arm
which is connected to a prime mover as described above in the introduction whereby the
carrier arm is pivotal rearwardly about a vertical pivot axis in the event of the agricultural
implement encountering an obstruction, and to pivot upwardly about a horizontal axis to allow
the agricultural implement to ride over the obstruction, the coupling apparatus according to the
invention allows sufficient upward and rearward displacement of the agricultural implement
from the operative state to compensate for delays in the release of any spring loaded latching
mechanism which would delay the carrier arm pivoting rearwardly about the vertical axis, and
any delay in the reaction time of an hydraulic suspension system which would delay the carrier
arm pivoting upwardly about the horizontal pivot axis. Therefore, by the time the carrier arm
has been released to pivot rearwardly and upwardly, the initial upward and rearward
displacement of the agricultural implement relative to the carrier arm which is provided for by
the coupling apparatus according to the invention is sufficient to avoid or at least minimise
initial damage to the agricultural implement in the event of an obstruction being encountered,
and further damage to the agricultural implement is avoided or minimised as the carrier arm
then commences to pivot rearwardly and upwardly to allow the agricultural implement to clear
the obstruction and/or to ride over the obstruction.

[0058] A further and particularly important advantage of the coupling apparatus according to
the invention is that in many cases, particularly in the cases of relatively small obstructions, the
upward and rearward displacement of the agricultural implement which is provided for by the
coupling apparatus according to the invention is sufficient to allow the agricultural implement to
either clear or ride over the obstruction without the need for other release and safety systems
which permit movement of the carrier element to be employed.

[0059] When the coupling apparatus according to the invention is configured to connect a
mower to a prime mover, particularly important advantages are obtained from the invention. In
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general, such mowers comprise a skid plate which rides along the ground, and which carries a
plurality of cutting elements which extend radially from the respective discs, and which are
spaced apart circumferentially around the periphery of each disc. Thus, in the event of the skid
plate of the mower encountering an obstruction, the mounting element, and in turn the mower
is immediately displaced upwardly and rearwardly relative to the carrier element from the
operative state, thereby avoiding or at least minimising any initial damage to the mower. In
cases where the carrier element is provided by a carrier arm which is in turn coupled to the
prime mover and is pivotal about vertical and horizontal pivot axes, the initial upward and
rearward displacement of the mower about the carrier arm is sufficient to compensate for any
delays in the carrier arm pivoting rearwardly about the vertical axis and upwardly about the
horizontal axis to allow the mower to clear and/or ride over the obstruction so that further
damage to the mower is avoided or at least minimised. Indeed, in many cases the initial
upward and rearward displacement of the mower from the operative state, in many cases, is
sufficient to allow the mower clear and/or ride over the obstruction, without the need for the
carrier arm pivoting either rearwardly or upwardly.

[0060] These advantages of the coupling apparatus according to the invention are achieved by
virtue of the fact that the linkage mechanism of the coupling apparatus is an entirely
mechanical mechanism with virtually no reaction time delay which would otherwise result from
an hydraulic suspension system, or spring loaded latching mechanism. Thus, by virtue of the
relatively fast reaction time of the coupling apparatus according to the invention, in general,
damage to the agricultural implement on impact with an obstruction is minimised, and in many
cases, is avoided.

[0061] The invention will be more clearly understood from the following description of a
preferred embodiment thereof, which is given by way of example only, with reference to the
accompanying drawings, in which:

Fig. 1 is a perspective view from the top, rear and one side of coupling apparatus according to
the invention for coupling an agricultural implement to a prime mover with the agricultural
implement illustrated,

Fig. 2 is a perspective view from the top, front and the other side of the coupling apparatus of
Fig. 1 with the agricultural implement illustrated,

Fig. 3 is an end elevational view of the coupling apparatus of Fig. 1 with the agricultural
implement illustrated,

Fig. 4 is an underneath perspective view of a portion of the apparatus of Fig. 1,
Fig. 5 is a perspective view from the front of the coupling apparatus of Fig. 1,
Fig. 6 is a perspective view from the rear of the coupling apparatus of Fig. 1,
Fig. 7 is an end elevational view of the coupling apparatus of Fig. 1,

Fig. 8 is a view similar to Fig. 7 of the coupling apparatus of Fig. 1 illustrating the coupling
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apparatus in a different state to that of Fig. 7,

Fig. 9 is a view similar to Fig. 7 of the coupling apparatus of Fig. 1 with the agricultural
implement attached to the coupling apparatus, and with the coupling apparatus in the state of
Fig. 7, and

Fig. 10 is a view similar to Fig. 9 of the coupling apparatus of Fig. 1 with the agricultural
implement attached thereto illustrating the coupling apparatus and the agricultural implement
in a different state to that of Fig. 9.

[0062] Referring to the drawings, there is illustrated coupling apparatus according to the
invention, indicated generally by the reference numeral 1, for coupling an agricultural
implement, in this embodiment of the invention a mower 3 to a mounting system, namely, a
mounting framework 2 adapted for coupling to a prime mover (not shown), which typically
would be a tractor (not shown). The coupling apparatus 1 is particularly suitable for coupling
the mower 3 or any other agricultural implement to the rearward three-point linkage of the
tractor with the mower 3 or other agricultural implement located rearwardly of the tractor and
extending outwardly to one side of the tractor and rearwardly thereof. In this embodiment of
the invention the coupling apparatus 1 is illustrated for coupling the mower 3 to the rearward
three-point linkage of a tractor with the mower 3 extending sidewardly outwardly from the
tractor to the rear thereof.

[0063] The mower 3 is of the type which comprises a housing 5 and a skid plate 7 carried on
the housing 5. The skid plate 7 comprises a leading edge 8 and a trailing edge 9, and extends
longitudinally the width of the mower 3 from one end 4 to the other end 6. A plurality of
longitudinally spaced apart mowing elements 10 are carried on the skid plate 7. Each mowing
element 10 comprises a rotatably mounted disc element 11, on which a plurality of cutting
blades 12 are mounted equi-spaced apart around the periphery of the disc element 11 and
extending radially therefrom, for cutting the crop, such as grass as the disc element 11 rotates.
Such mowers as the mower 3 will be well known to those skilled in the art, and it is not
intended to describe the mower 3 in further detail.

[0064] The mounting framework 2 comprises three mounting locations, namely, a pair of
spaced apart lower mounting locations 15, and an upper location 16 for engaging lower and
upper links (not shown) of a three-point linkage (not shown) of the tractor, for in turn coupling
the mounting framework 2 to the tractor. The coupling apparatus 1 comprises a carrier
element, namely, a carrier arm 18 which is coupled to the mounting framework 2 and extends
sidewardly outwardly from the mounting framework 2 in a working state extending substantially
transversely of the direction of normal forward motion of the mower 3, which is indicated by the
direction of the arrow A. The carrier arm 18 is illustrated in the working state in all of Figs. 1 to
10. The carrier arm 18 is pivotally coupled to the mounting framework 2 by a horizontally
extending pivot shaft 17 which defines a horizontal pivot axis 13, so that the carrier arm 18 is
pivotal about the horizontal pivot axis 13 from the working state extending transversely of the
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normal direction of forward motion of the mower 3 to a transporting state (not shown)
extending generally vertically upwardly from the mounting framework 2 to facilitate transporting
of the mower 3 on a public roadway.

An hydraulic ram 19 acting between the mounting framework 2 and the carrier arm 18, see
Fig. 4, urges the carrier arm 18 between the working state and the transporting state about the
horizontal pivot axis 13. The pivotal coupling of the carrier arm 18 to the mounting framework 2
about the horizontal pivot axis 13 and the hydraulic system which powers the ram 19 are
configured so that when the carrier arm 18 is in the working state, the hydraulic ram 19 is
operated in a floating state, with the carrier arm 18 also in a floating state. This thus permits
the carrier arm 18 to rise and fall without being impeded by the hydraulic ram 19, as the skid
plate 7 of the mower 3 rides along the ground and follows the rising and falling contour of the
ground during mowing.

[0065] An hydraulic suspension spring 32 acting between the mounting framework 2 and the
carrier arm 18 supports the carrier arm 18 in the working state, so that the force with which the
skid plate 7 of the mower 3 bears on the ground is maintained within predefined upper and
lower limits. Such hydraulic suspension springs as the hydraulic suspension spring 32 for
supporting such a carrier arm as the carrier arm 18 carrying a mower will be well known to
those skilled in the art.

[0066] Additionally, the carrier arm 18 is pivotally coupled to the mounting framework 2 by a
substantially vertically extending pivot shaft 24, which defines a vertical pivot axis 33 about
which the carrier arm 18 is pivotal in a substantially horizontal plane in a generally rearwardly
direction relative to the direction of normal forward motion of the mower 3 in the event of the
mower 3 hitting an obstacle or obstruction. The carrier arm 18 is retained in the working state
against rearward pivotal movement about the vertical pivot axis 33 by a spring loaded latching
mechanism 14, which retains the carrier arm 18 in the working state until the mower 3
encounters an obstruction. The spring loaded latching mechanism 14 is set to release the
carrier arm 18 to pivot rearwardly about the vertical pivot axis on the force of an impact of the
mower 3 with an obstruction exceeding a predefined force, in order to minimise damage to the
mower. Once the force of an impact of the mower 3 with an obstruction exceeds the
predefined force, the spring loaded latching mechanism 14 releases, and the carrier arm 18 is
free to pivot rearwardly about the vertical pivot axis 33. Such spring loaded latching
mechanisms as the spring loaded latching mechanism 14 for retaining a carrier arm in a
working state, and releasing the carrier arm in the event of an impact of a mower carried
thereon with an obstruction will be well known to those skilled in the art, and further description
should not be required.

[0067] The coupling apparatus 1 comprises a mechanical linkage mechanism 20 for coupling
the mower 3 to the carrier arm 18, so that the mower 3 is suspended from the carrier arm 18
by the linkage mechanism 20. A mounting element, in this embodiment of the invention, an
elongated mounting member 21 is secured to and carries the mower 3, and extends
longitudinally the length of the housing 5 of the mower 3. The linkage mechanism 20 connects
the mounting member 21 to the carrier arm 18, and suspends the mounting member 21 and in
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turn the mower 3 from the carrier arm 18, as will be described below.

[0068] The linkage mechanism 20 is configured to suspend the mounting member 21 and in
turn the mower 3 from the carrier arm 18 in an operative state illustrated in Figs. 7 and 9 when
the carrier arm 18 is in the working state so that the skid plate 7 of the mower 3 rides along the
ground in the operative state as the mower 3 is urged forwardly in the direction of the arrow A
by the tractor. The linkage mechanism 20 is also configured to allow relatively rapid movement
of the mounting member 21, and in turn the mower 3 from the operative state in a generally
upwardly rearwardly direction to a displaced state illustrated in Figs. 8 and 10, in the event of
the mower 3 striking an obstruction. Therefore, the linkage mechanism 20 allows the mower 3
to initially move relatively rapidly from the operative state to the displaced state in order to
avoid or at least minimise damage to the mower 3, before the carrier arm 18 commences to
pivot rearwardly and upwardly about the vertical and horizontal pivot axes 33 and 13, due to
any delay in release of the spring loaded latching mechanism 14 and the reaction time of the
hydraulic suspension spring 32.

[0069] The linkage mechanism 20 defines a main pivot axis 22 about which the mounting
member 21 and the mower 3 is moveable relative to the carrier arm 18 between the operative
state and the displaced state, see Figs. 7 to 10. The location of the main pivot axis 22 varies as
the mounting member 21 and mower 3 is moving between the operative state and the
displaced state. However, when the skid plate 7 of the mower 3 is engaged with and riding
along the ground with the mounting member 21 and the mower 3 in the operative state, the
main pivot axis 22 is located rearwardly of the contact area of the skid plate 7 with the ground,
and below the surface 23 of the ground, in order to minimise the reaction time of the linkage
mechanism 20 for facilitating pivoting of the mower 3 from the operative state to the displaced
state about the main pivot axis 22. The configuration of the linkage mechanism 20 to define the
main pivot axis 22 will be described in more detail below.

[0070] Turning now to the construction of the linkage mechanism 20, the linkage mechanism
20 comprises a first link member 25, a second link member 26 and a third link member 27, all
of which are rigid link members. The first link member 25 comprises a link plate 28 and an
elongated sleeve 29 rigidly connected to the link plate 28 and extending substantially
perpendicularly from the link plate 28. A reinforcing member 30 rigidly secured to the distal end
31 of the sleeve 29 extends from the distal end 31 of the sleeve 29 to the link plate 28 to which
it is rigidly secured for reinforcing the sleeve 29 and for retaining the sleeve 29 substantially
perpendicular to the link plate 28. Three mounting means, namely, a first mounting plate 34, a
second mounting plate 35 and a third mounting plate 36 are rigidly secured to the carrier arm
18, and carry a first pivot shaft 38 which extends through the sleeve 29, and on which the
sleeve 29 is pivotal for pivotally coupling the first link member 25 at a first location 39 to the
carrier arm 18. The first pivot shaft 38 define a first pivot axis 40 about which the first link
member 25 is pivotally coupled to the carrier arm 18.

[0071] The first link member 25 is pivotally coupled at a second location 42 to the mounting
member 21. A pair of mounting brackets 44 extending from a mounting member 21 carry a
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second pivot shaft 47 which engages a swivellable pivot coupling 48 at the end of the first link
member 25 for pivotally and swivellably coupling the first link member 25 to the mounting
member 21, and in turn to the mower 3.

The second link member 26 is pivotally coupled to the carrier arm 18 at a third location 50 by
the first pivot shaft 38 extending between the second and third mounting plates 35 and 36. A
swivellable pivot coupling 51 carried in the second link member 26 pivotally engages the first
pivot shaft 38, so that the second link member 26 is pivotally and swivellably coupled to the
carrier arm 18 about the first pivot axis 40.

[0072] The second link member 26 is pivotally coupled to the mounting member 21 at a fourth
location 53 by a third pivot shaft 54, which is carried in a pair of mounting brackets 55
extending from the mounting member 21. The third pivot shaft 54 pivotally engages a
swivellable pivot coupling 56 carried in the second link member 26 for pivotally and swivellably
coupling the second link member 26 to the mounting member 21, and in turn to the mower 3.
The mounting brackets 44 which carry the second pivot shaft 47 and the mounting brackets 55
which carry the third pivot shaft 54 carry the second and third pivot shafts 47 and 54,
respectively, so that the second and third pivot shafts 47 and 54 are aligned to define a
common second pivot axis 58 about which the first and second link members 25 and 26 are
pivotally coupled to the mounting member 21, and in turn to the mower 3.

[0073] The third link member 27 is pivotally coupled to the carrier arm at a fifth location 60 by a
fourth pivot shaft 61. The fourth pivot shaft 61 is carried on a pair of spaced apart mounting
brackets 62 extending from the carrier arm 18. The fourth pivot shaft 61 pivotally engages a
swivellable pivot coupling 63 at one end of the third link member 27. The fourth pivot shaft 61
defines a third pivot axis 65 about which the third link member 27 is pivotally and swivellably
coupled to the carrier arm 18. The third link member 27 is pivotally coupled to the mounting
member 21 by a fifth pivot shaft 67 which is carried on a pair of spaced apart mounting
brackets 68 extending from the mounting member 21. The fourth pivot shaft 67 engages a
swivellable pivot coupling 69 of the third link member 27. The fifth pivot shaft 67 defines a
fourth pivot axis 70 about which the third link member 27 is pivotally and swivellably coupled to
the mounting member 21, and in turn to the mower 3.

[0074] The first, second, third and fourth pivot axes 40, 58, 65 and 70, respectively, are
spaced apart from each other, extend parallel to each other and extend substantially
transversely relative to the direction of normal forward motion of the mower 3.

[0075] A limit means for limiting the movement of the mounting member 21, and in turn the
mower 3 relative to the carrier arm 18 about the main pivot axis 22, so that the mounting
member 21, and in turn the mower 3 can only move between the operative state and the
displaced state comprises a pair of first stop means, namely, first stop members 72, and a pair
of second stop means, namely, second stop members 73. The first stop members 72 are
provided by lugs 75 which extend from the first and second link members 25 and 26, in the
case of the first link member 25 beyond the sleeve 29, and in the case of the second link
member 26 beyond the swivellable pivot coupling 51, which couples the second link member
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26 to the first pivot shaft 38. The lugs 75 forming the first stop members 72 define respective
first abutment surfaces 74, which are engageable with the mounting member 21. The second
stop members 73 are formed by second abutment surfaces 76, one of which is formed on the
first link member 25 and extends from the lower end of the corresponding first abutment
surface 74, and the other of which is formed on the second link member 26 and extends from
the lower end of the corresponding first abutment surface 74.

[0076] The first abutment surfaces 74 of the lugs 75 which form the first stop members 72 co-
operate with and engage a forwardly facing side surface 77 of the carrier arm 18 for preventing
the mounting member 21, and in turn the mower 3 moving downwardly beyond the operative
state, when the mounting member 21 and the mower 3 are moving from the displaced state to
the operative state. The second abutment surfaces 76 which form the second stop member 73
co-operate with and engage an under surface 78 of the carrier arm 18 for preventing
movement of the mounting member 21 and the mower 3 upwardly beyond the displaced state,
when the mounting member 21 and the mower 3 are moving from the operative state to the
displaced state.

[0077] A pair of resilient urging elements comprising a pair of tension springs 80 act between
the carrier arm 18 and the mounting member 21 for resiliently urging the mounting member 21
and the mower 3 into the operative state. A threaded rod 81 extends from one end 82 of each
tension spring 80 to a corresponding sixth pivot shaft 83, one of which sixth pivot shafts 83 is
pivotally carried by and between the second and third mounting plates 35 and 36, and the
other of which pivot shafts 83 is pivotally carried on and between the first mounting plate 34
and a fourth mounting plate 84, which is rigidly secured to the carrier arm 18. The threaded
rods 81 extend through bores 86 in the corresponding sixth pivot shafts 83, and heads 79 on
the threaded rods 81 engage the sixth pivot shafts 83. The threaded shafts 81 engage
threaded nuts 95 which are rigidly secured in the ends 82 of the tension springs 80 for
securing the threaded rods 81 to the tension springs 80 with the heads 79 of the threaded rods
81 engaging the sixth pivot shafts 83. The sixth pivot shafts 83 define a fifth common pivot axis
85 about which the tension springs 80 are pivotally coupled to the carrier arm 18.

[0078] The opposite ends 87 of the tension springs 80 are coupled to the mounting member
21 by corresponding mounting brackets 88, such that the combination of the mounting
brackets 88 and the coupling of the tension springs 80 in the mounting brackets 88 effectively
define a common sixth pivot axis 89 about which the tension springs 80 are effectively pivotally
coupled to the mounting member 21, and in turn to the mower 3.

[0079] The fifth and sixth pivot axes 85 and 89, respectively, are spaced apart from each other
and extend parallel to each other, and also extend parallel to the first, second, third and fourth
pivot axes 40, 58, 65 and 70, respectively.

[0080] A single acting hydraulic ram 90 is coupled between the carrier arm 18 and the
mounting member 21 for urging the mounting member 21, and in turn the mower 3 into the
displaced state when it is desired to raise the mower 3 from the operative state to the
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displaced state, for example, when the mower 3 is being passed over a sward of cut crop
material. However, during normal operation of the mower 3 when cutting a crop, the hydraulic
ram 90 is configured in a floating mode whereby hydraulic fluid can freely flow into and out of
the hydraulic ram 90 in order to permit the mounting member 21, and in turn the mower 3 to
float relative to the carrier arm 18, and to freely move between the operative state and the
displaced state.

[0081] Returning now to the linkage mechanism 20, the linkage mechanism 20 is configured
so that as discussed above the first pivot axis 40, the second pivot axis 58, the third pivot axis
65 and the fourth pivot axis 70 extend parallel to each other and substantially transversely
relative to the direction of the normal forward motion of the mower 3. Additionally, the first pivot
axis 40, the second pivot axis 58, the third pivot axis 65 and the fourth pivot axis 70 are spaced
apart from each other, and the spacing between the four pivot axes 40, 58, 65 and 70 is such
that a plane 91 containing the first pivot axis 40 and the second pivot axis 58, and a plane 92
containing the third pivot axis 65 and the fourth pivot axis 70 converge towards each other to
meet along a line parallel to the four pivot axes 40, 58, 65 and 70 which defines the main pivot
axis 22 about which the mounting member 21 and the mower 3 are moveable relative to the
carrier arm 18 between the operative state and the displaced state. Additionally, the spacing
between the four pivot axes 40, 58, 65 and 70 is such that when the mounting member 21 and
the mower 3 is in the operative state illustrated in Figs. 7 and 9, the main pivot axis 22 about
which the mounting member 21 and the mower 3 are moveable between the operative state
and the displaced state relative to the carrier arm 18 is located below the surface 23 of the
ground, and rearwardly of the area of contact of the skid plate 7 with the surface 23 of the
ground. It is the location of the main pivot axis 22 below the surface 23 of the ground and
rearwardly of the point of contact of the skid plate 7 with the surface 23 of the ground which
facilitates the relatively rapid movement of the mounting member 21 and in turn the mower 3
from the operative state to the displaced state in the event of the mower 3 striking an
obstruction in its path.

[0082] Additionally, the spacing between the first pivot axis 40, the second pivot axis 58, the
third pivot axis 65 and the fourth pivot axis 70 is such that as the mounting member 21 and the
mower 3 moves from the operative state illustrated in Figs. 7 and 9 to the displaced state
illustrated in Figs. 8 and 10, the angle of attack of the skid plate 7 of the mower 3 increases
progressively. The desired angle of attack of the skid plate 7 of a mower 3 relative to the
ground typically lies between -6° and -2° to the ground, with the skid plate 7 of the mower 3
inclined downwardly from the trailing edge 9 to the leading edge 8. An angle of attack of a skid
plate of -6° to the ground cuts the crop with a relatively "tight cut", in other words, relatively
close to the ground, while an angle of attack of the skid plate 7 of a mower 3 at an angle of
approximately -2° to the ground results in the crop being cut with a less "tight cut”, in other
words, not as close to the ground. In this embodiment of the invention the spacing between the
four pivot axes 40, 58, 65 and 70 is such that as the mounting member 21 and in turn the
mower 3 move from the operative state to the displaced state, the angle of attack of the skid
plate 7 of the mower 3 to the ground progressively increases through approximately 4.1°.
Therefore, with the angle of attack of the skid plate 7 of the mower 3 set at an angle of -6°
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when the mounting member 21 and the mower 3 are in the operative state, as the mower 3
moves from the operative state to the displaced state, the angle of attack of the skid plate 7 of
the mower 3 progressively increases from -6° to -1.9°. If the skid plate 7 of the mower 3 is set
at an angle of -2°, as the mounting member 21 and the mower 3 move from the operative
state to the displaced state, the angle of attack progressively increases from -2° to +2.1°. In
Fig. 9 with the mower 3 in the operative state the angle of attack of the skid plate 7 of the
mower 3 is set at an angle of -6° to the horizontal, with the skid plate 7 inclined generally
downwardly from the trailing edge 9 to the leading edge 8.

[0083] In this embodiment of the invention the third link member 27 is located rearwardly of the
first and second link members 25 and 26. Additionally, a vertical plane extending in the
direction of normal forward motion of the mower 3 which contains the third link member is
located intermediate the first and second link members 25 and 26 and is spaced apart from the
second and fourth locations 42 and 53 when viewed rearwardly in the direction of normal
forward motion of the mower 3. As mentioned above, the first, second and third link members
25, 26 and 27 are pivotally coupled to the mounting member 21 by swivellable pivot couplings
48, 56 and 69, and the second and third link members 26 and 27 are pivotally coupled to the
carrier arm 18 by swivellable couplings 51 and 63.

[0084] The location of the first and second link members 25, 26 and 27 of the linkage
mechanism 20 relative to each other, and the swivellable coupling of the first link member 25 to
the mounting element 21, and the swivellable coupling of the second and third link members
26 and 27 to the carrier arm 18 and to the mounting element 21 results in the linkage
mechanism 20 defining a secondary pivot axis 97 about which the mounting element 21 and
the mower 3 are pivotal. The secondary pivot axis 97 inclines downwardly rearwardly at an
angle y to the ground, and is located between the third link member 27 on the one hand, and
the first and second link members 25 and 26 on the other hand when the coupling apparatus 1
and the mower 3 are viewed from the end 4 or 6 of the mower 3. Additionally, the secondary
pivot axis 97 is contained in a vertical plane extending substantially parallel to the direction of
normal forward motion of the mower 3 located between the first and second link members 25
and 26 and spaced apart from the first and second link members 25 and 26. As can be seen
from Figs. 9 and 10, as the mounting member 21 and the mower 3 move from the operative
state illustrated in Fig. 9 to the displaced state illustrated in Fig. 10, the angle y of inclination of
the secondary pivot axis 97 to the ground decreases.

[0085] The mounting member 21 and the mower 3 are tiltable about the secondary pivot axis
97, so that in the event of the mower 3 striking an obstruction towards one end 4 or the other
end 6 of the mower 3, the mower 3 and the mounting element 21 tilts about the secondary
pivot axis 97. For example, in the event of an obstruction being struck by the mower 3 towards
the end 4 thereof, the mower 3 and the mounting element 21 tilts about the secondary pivot
axis 97, thus resulting in the end 4 of the mower 3 and in turn the mounting member 21 tilting
in a generally upwardly rearwardly direction. Thus, on the mower 3 striking an obstruction
adjacent the end 4 thereof, the combination of the movement of the mower 3 from the
operative state to the displaced state, and the additional upward and rearward tilting of the end
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4 of the mower 3 about the secondary pivot axis 97 further increases the upward and rearward
movement of the end 4 of the mower 3, thus enhancing the ability of the mower 3 to ride over
the obstruction, or to clear the obstruction until the carrier arm 18 commences to pivot
rearwardly and upwardly about the respective vertical and horizontal pivot axes 33 and 13.
Conversely, should an obstruction be struck by the mower 3 adjacent the end 6 thereof, the
mower 3 tilts about the secondary pivot axis 97 in the reverse direction, thus resulting in the
end 6 of the mower 3 tilting upwardly and rearwardly relative to the carrier arm 18.

[0086] The tension springs 80 are located rearwardly of the third link member 27 so that the
action of the tension springs 80 between the carrier arm 18 and the mounting member 21 is
such as to resiliently urge the mounting element 21, and in turn the mower 3 into the operative
state.

[0087] To stabilise the mounting member 21 and in turn the mower 3 relative to the carrier arm
18 in order to avoid excessive tilting movement of the mounting member 21 and the mower 3
relative to the carrier arm 18 about the secondary pivot axis 97, while at the same time
allowing reasonable tilting movement of the mower 3 about the secondary pivot axis 97, the
first link member 25 is effectively coupled to the carrier arm 18 by the sleeve 29 at two spaced
apart locations along the first pivot axis 40, in other words, the first link member 25 is pivotally
coupled to the carrier arm 18 at the first location 39, and is also pivotally coupled to the carrier
arm 18 at a seventh location 93 which is defined by the distal end 31 of the sleeve 29. This
pivotal coupling of the first link member 25 to the first pivot shaft 38 about the first pivot axis 40
prevents excessive tilting of the mounting member 21 and in turn the mower 3 about the
secondary pivot axis 97. However, in this embodiment of the invention the first pivot shaft 38
pivotally engages the sleeve 29 along the entire length of the sleeve 29.

[0088] Additionally, the first and second mounting plates 34 and 35 act as abutment plates
which are engageable with the first link member 25 and the reinforcing member 30 adjacent
the distal end 31 of the sleeve 29, and further, the first link member 25, the sleeve 29 and the
reinforcing member 30 are a relatively snug fit between the first and second mounting plate
members 34 and 35, which prevents longitudinal movement of the sleeve 29 along the first
pivot shaft 38. This in turn prevents longitudinal movement of the mounting member 21 relative
to the carrier arm 18, in a direction transversely of the direction of normal forward motion of the
mower 3, and in turn prevents similar longitudinal movement of the mower 3 relative to the
carrier arm 18.

[0089] Adjusting means for adjusting the tension in the tension springs 80 is provided by virtue
of the fact that the threaded rods 81 engage the threaded nuts 95 rigidly secured in the ends
82 of the tension springs 80. The portions of the threaded rods 81 extending through the bores
86 in the sixth pivot shafts 83 are not threaded. Accordingly, by rotating the threaded rods 81 in
the nuts 95, the threaded rods 81 are urged inwardly or outwardly of the nuts 95, for either
shortening or lengthening the effective length of the threaded rods 81 between the ends 82 of
the tension springs 80 and the sixth pivot shafts 83, for in turn increasing or decreasing the
tension in the tension springs 80. By shortening the length of the threaded rods 81 between
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the ends 82 of the tension springs 80 and the corresponding sixth pivot shafts 83, the tension
in the tension springs 80 is increased, and by increasing the length of pivot rods 81 between
the ends 82 of the tension springs 80 and the corresponding second pivot shafts 83, the
tension in the tension springs 80 is reduced.

[0090] In use, with the mounting frame 2 secured to the three-point linkage of a tractor, and
with the carrier arm 18 pivoted downwardly relative to the mounting frame 2 from the
transporting state to the working state, and with the angle of attack of the skid plate 7 of the
mower 3 adjusted to the desired angle of attack, the mower 3 is ready for use. As the mower 3
is urged forwardly in the direction of the arrow A by the tractor with the disc elements 11 of the
mower elements 10 rotating, the crop is cut.

[0091] In the event of the mower 3 striking an obstruction, the mower 3 is rapidly urged by the
impact relative to the carrier arm 18 about the main pivot axis 22 from the operative state to
the displaced state before the carrier arm 18 commences to pivot upwardly and rearwardly
about the horizontal pivot axis 13 and the vertical pivot axis 33, in order for the mower 3 to
clear and pass over the obstruction.

[0092] In the event of the skid plate 7 of the mower 3 striking an obstruction towards one end
or the other end thereof, as well as the mower 3 and the mounting member 21 being urged
from the operative state to the displaced state, the mower 3 and the mounting member 21 also
tilt about the secondary pivot axis 97 so that the end of the mower which struck the object also
tilts upwardly and rearwardly about the secondary pivot axis 97.

[0093] While the resilient urging means has been described as being provided by a pair of
tension springs, any other suitable urging means may be provided, and indeed, in certain
cases, it is envisaged that a single resilient urging means, for example, a single tension spring
or other such suitable single resilient urging means may be provided.

[0094] While the first link member has been described as comprising a sleeve for pivotally
coupling the first link member to the carrier arm at two spaced apart locations, any other
suitable arrangement besides a sleeve could be provided whereby the first link member would
pivotally engage the first pivot shaft 38 at two spaced apart locations along the first pivot axis.

[0095] While the linkage mechanism has been described so that as the mower moves from the
operative state to the displaced state, the angle of attack of the skid plate increases from a
negative angle of attack to a lesser negative angle of attack, it is envisaged in certain cases
that as the mower moves from the operative state to the displaced state, the angle of attack of
the skid plate may transition from a negative angle to a positive angle.

[0096] It is also envisaged that the coupling apparatus according to the invention could be
configured for mounting an agricultural implement, for example a mower to a rearward three
point linkage of a prime mover directly behind the prime mover.
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Patentkrav

1. Kobiingsapparat til at forbinde ef landbrugsredskab {3} i en bagudvendt tre-
puniiskobling af en traklor, hwilket koblingsapparat omfatter &t basreslemernt
{18} der ar {ilpasset til forbindelse il trakioren, of monteringselement {(21) der er
tilpasset B Kobling t landbvugsradskabet (3), en koblingsmekanisme (20) der
forbinder monteringselementat {(21) 4 baereslementsl (18}, hvilket monterings-
aelement (21) og landbrugsradskab {3) er opheangt af koblingsmekanismen (20}
fra beerselomenial, hvilken koblingsmekarisme {(20) definerer en hoved-
svingakse (22} omknng hvilken maonteringselementet {21} og landbrugsredska-
bet (3) er bevesgelige | forhold Ui besresiementst (18} mellem en drifistilstand og
an frigiort tistand der er frigiort fra driftstiisianden, og st fledrende elemeant {(80)
der er forbundet mellemn basreslementst (18} og monteringsslemeantst (21} og
konfigureret tif fedrende at vinge monteringselementst (21) og landbrugsred-
skabet {3) ind | driftstilstanden, kendelegnet vad, at kobingsmekanismen (20)
omfaiter ef farsie koblingsslement (25} der er svingbart forbundst i beeresls-
mantet {18} omiring en farste svingakse (40} pa en farste placering {38) og
svingbart forbundst B monieringsslementet (27) omknng en anden svingakse
{58} pa en anden placering (42}, et andet! koblingselemeant (28) der er svingbart
forbundet i baerselementet (18} omkring den farste svingakse (40) pa en tredis
olgcering {(50) og som er anbragt | afstand fra den farste placering (39) langs
den farste avingakse (40} og svingbart forbundst i montenngsslementst (E1)
ornkring den anden svingakse {58) pé en flerde placering (583), der er adskill fra
den anden placening (42} langs den anden svingakse {(58), og ot fredie kob-
ingsslement (27 der er syingbart forbundst i o af bagresiementat (18) og
monteringselementat {21) omicring an fradie svingakse {85 pd en femte place-
ring (673 og svingbart forbundst i det andet af beersslementet (18) og monte-
ringselementat {(21) omkring en flerde svingakse (70} pd en sjefte placering
{68}, hvilkke forste, anden, tradie og fierde svingakser (40 58 85,70 er adskill fra
hinanden og sireskker sig parailell med hinanden og | det vassentlige pd tveers |
forhold 8l den normale fremadgaends bevesgelse af landbrugsredskabet (3},

hwvilket farste kobiingsslement (25) er svingbart forbundet med basreslementst

{18} omkring den ferste svingakse (40} pa en syvends placering (83}, der er ad-
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skilt fra den farste placening (38 langs den ferste svingakse (40} for at minime-
re dregning af monteringselementst (21 orhold i beereslementst (18) omkring
koblingsmekanismen (20}, og ot stabiliseringsmiddel (34 35) der omfalier of par
adskilt anlesgselementar (34,35} som straskker sig fra bagreslamentst (18) 4
indgreb med det farsle koblingselement (25) ved siden af den farsie placering
{39} og den syvende placering {93) for at minmere dan aksiale bevesgelse af

det forste koblingselemeant (25) langs den farste svingakss (40},

£. Koblingsapparatet ifpige krav 1, kendetegnet ved, at of begrasnsningsmid-
del (V2,7574,77,7376 78) er konfigureret Uil at definere graansen for bevasgel-
sen & monteringselementst (21} 1 forhold 4 besreslementat (18) mod driftstil-

standen.

3. Koblingsapparaiet felge lray 2, kendetegnst ved, at begraansningsmidist
(72757477 73,7678} omfatier ef farste antesgsmidde! (72,7574}, hvilket far-
ste anieegemiddel er placeret pd mindst ef af det fersie og andst koblingsele-
ment (25, 28) og samarbejder med baasreelementat (18,77} for at forhindre be-
veegeise af landbrugsredskabet ud over drifistiistanden | en retning fra den fri-

giorte tilstand tl driftstilstanden,

4. Koblingsapparat Halge krav 2 elier 3, kendetegnet ved, at begraansnings-
mdiet {(72,75,74,77 73,7878} er konfigurere! i at definere bevesgelsasgraansan
for monteringselementet (21) 1 forhold 8l bagreslementet (18} mod den frigjoris

tistand.

&, Koblingsapparatet falge krav 4, kendetegnet ved, at begrasnsningsmidiat
(7275,7477.73,76,78} omfalter et andel anlssgsmiddel (73,76), hvilketl andst
aniemgsmidde! er placeret pd mindst et af det ferste og andet koblingsslemeant
{25,426 ) og samarbeider mad baeraslementet {18 78) for at forhindre bevasgeliss
af landbrugsredskabet ud over den frigiorte listand | en retning fra driftstilstan-

den tif den frigjorte tilstand.
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8. Kobhlingsapparat felge ef hvilkel som helst af de foregaende krav, kendetsg-
net ved, at koblingsmekanismen (20} er konfigureret til at definsre hovedsving-
aksen {22), omkring hvikken monteringselemeantat (21) og landbrugsredskabet
{3} er bevesgelige | forhold i besreslementst (18) pa et stad | &t niveau under
iorden, og generelt bagud | st kontakiomrade for landbrugsredskabet (3) mead
iorden, | forhold i retningen for normal fremadgaends bevesgeise af landbrugs-

redskabet (3), ndr landbrugsredskabet {3) er | driftstilstanden.

7. Koblingsapparat felge ef hvilket som helst af de foregéende krav, kendeteg-
net ved, at koblingsmekanisme (20} er konfigureret saledss, al nar monterings-
elementst (21) bevesger sig | forhoid til besreslementst (18) fra driflstiistanden i
den frigjons tisiand, forpges landbrugsredskabets (3) angrebsavinke! 1 forhold Ui
vandret gradvist, og nér monteringselementet (21) bevasger sig | forhold 4 bas-
realementat {(18) fra den frigjorte tilstand i driftstiistanden, Talder angrebsvink-

len for landbrugsredskabet (3) §forhold i den vandretie regressivl.

8. Koblingsapparat ifelge of hvilket som helst af de foregaende krav, kendsteg-
net ved, at koblingsmekanismen (20} definerer en sekundesr svingakse (973,
amkring hvilken monteningselementst (21) og landbrugsredskabet (3} kan vip-

0es.

8. Kobiingsapparat felge krav 8, kendetegnet ved, at den sakundssre svingak-
s (97 der gr definerat af koblingsmekanismen {20}, heelder | en generslt ned-
adgaende retning bagud 1+ forhold t landbrugsredskabets normale retning fram-
ad.

18, Koblingsapparat falge krav 8 sller 8, kendetegnet ved, at den sskundesere
svingakse (87) der er defineret af koblingsmekanismen (20}, ar indeholdt | &t
lodret plan, der straskker sig | en retning af den normale fremadgdends beves-
geise af landbrugsredskabet {3} og er pigcerset meliem den forste placering og
den tredie placering (39,42} og or placerst | afstand fra den farste placering (38

og den anden placering (423
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11. Kobhlingsapparat #alge ef hvilkat som heist af de foregdende krav, kende-
tegnet ved, at det tredje koblingselement (27) er placerat bagud | det farste og
det andet koblingselement (25,28) 1 forhold H retningen for normat fremadbe-

veegelse af landbrugsredskabet (3}

12. Koblingsapparat Helge ef hvilket som heist af de foregdende krav, kende-
tegnet ved, at det tredie koblingselement {27 der er indehoidt | &t lodret plan,
som streskker sig | retning af normal fremadbevasgelse af landbrugsradskabet,
ar placerel mellem den fersie placering (38) og detl tredje placering (50} og er

anbragt | afstand derfra,

13. Koblingsapparat Haelge ef hvilkel som helst af de forsgéende krav, kende-
tegnet ved, at hvert af det forste og andet koblingselement {25 28} er svingbart
Koblet i monteringsslementet (21} omkring den anden svingakse (58} ved
asip af svingbare svingkoblinger (48,56} og det andet koblingselement (26} ar
svirgbart koblet il besreelemeantet (18} omkring den ferste svingakse (40} ved

hiseip af en svingbar svingkobling (51}

14. Koblingsapparat ifeige et hvilket som heist af de foregaende krav kende-
fognet ved, at det forste koblingsslement {(25) &r svingbart forbundet il besra-
slementst {18} ved hjselp af en forste svingakse! (38), der beeres péd baeresle-

meantet (18} hvilken farste svingakse! (38) definerer den forste svingakse (40},

15, Koblingsapparat faige krav 14, kendetegnet ved, at en muffe (29) strask-
ker sig fast fra detl forste koblingsslement (25) og kan svingbart forbindes med
den ferste svingakse! (38}, hvor en distal ende (31) af muffen (29} definerer den
syvende placering (83), og muffen (29} fastholdes melsm anlsegselemsanteme
{54,35), der straskkar sig fra baereslementet {(18) for at forhindre beveageise af
muffen (20} 1 sengdereiningen langs den farste svingaksel (38) for af stabilisers

morteringselementst (21 1 forhold i bagreslamenteat (18).

16, | kombination en trakior, et landbrugsredskab og et koblingsapparat der for-

binder landbrugsredskabet il en bagudvendt trepunkiskobling af trakioren,
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kendetegnet ved, at koblingsapparaiet omfatter of koblingsapparat fsige &

hvitkel som helst af de foregaends krav.
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