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HAYMAKING MACHINE WITH A COUPLING DEVICE COMPRISING
AN IMPROVED RETURN DEVICE

The present invention relates to a haymaking machine including a chassis
supported directly or indirectly on the ground by wheels and at least one working
device connected to the chassis, the chassis including a coupling device to which
two hitching pieces are articulated, each bearing a hitching pin for hitching to the
respective lower arms of a tractor, each hitching piece cooperating with a
respective return device, each return device storing energy when the
corresponding hitching pin moves, relative to the coupling device, upward from a
first position, and each return device being able to release that energy to the
corresponding hitching pin by returning the hitching pin toward the first position.

A machine of this type is sold by the company POTTINGER under the name
"EUROTOP 461 N". This machine, which is in particular described in the
"Pottinger EUROTOP — Windrower" brochure dated 2012, is a windrower
provided to be hitched to the rear of a tractor. The coupling device includes an
arch to which two hitching pieces that extend toward the front are articulated in
the lower part. Each hitching piece bears a hitching pin. Above each of these
hitching pieces, a support is provided connected to the arch. Each hitching piece
cooperates with a respective return device. The latter is formed by a deformable
pad of synthetic material fastened from below to each support, and positioned
between the corresponding support and hitching piece. When the hitching pin
pivots upward relative to the arch, the deformable pad is compressed. The latter
therefore stores energy and can release it to the hitching pin. In this way, the
upward stroke of the hitching pin is controlled to a certain extent, and the hitching
pin is returned downward relative to the arch. However, the downward stroke of
each hitching piece is limited by a metal stop. Consequently, the known return
device does not store energy during downward pivoting of the hitching pin and
does not perform an upward return function for the said hitching pin. When,
during work, such a machine evolves at a significant speed on bumpy terrain, it is
driven by a swinging movement in a vertical plane parallel to the direction of

advance of the machine. This movement results in a pivoting of the hitching pins



10

15

20

25

30

DK/EP 2953445 T3

from bottom to top and vice versa relative to the arch. Due to the lack of upward
return of the hitching pins, the vertical movements of the arch with respect to the
tractor are poorly controlled and the machine is unstable. This results in additional
forces on the hitching device of the tractor, in particular in the form of impacts
and jolts, resulting in driving discomfort for the user. In addition, these poorly
controlled vertical movements may deteriorate the quality of the raking because
the forks placed at the front of the machine sometimes come off of the ground,
and other times scrape the ground and dirty the moved plants with earth.

The present invention aims to propose a haymaking machine that does not
have the aforementioned drawbacks.

To that end, one important feature of the invention lies in the fact that each
return device stores energy when the corresponding hitching pin moves, relative to
the coupling device, downward from a second position, and that each return
device can release that energy to the corresponding hitching pin by bringing the
hitching pin back toward the second position.

Each return device storing energy when the corresponding hitching pin
moves upward or downward, the vertical movements of the hitching device of the
machine with respect to the lower arms of the tractor are in large part converted
into distortion of the said return devices. The transmission of these movements to
the lower arms of the tractor is therefore greatly reduced. In particular, the impacts
and bumps on the lower arms are greatly decreased. The driving comfort of the
machine, during work and transport, is therefore improved. Furthermore, the
mechanical stresses on the coupling device and the chassis of the machine are
decreased, resulting in an extended lifespan of the machine. In addition, each
return device being able to release the energy it has stored by bringing the
corresponding hitching pin back toward its initial position, the stability of the
machine is increased both in a first vertical plane parallel to the direction of
advance and in a second transverse plane. The increased stability in the first plane
allows a good quality of work at high speeds of advance, since the height of the
working devices relative to the ground is better controlled. In the second plane
transverse to the direction of advance, the return device according to the invention

increases the stability of the machine in particular when the folding movements of
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the working devices on either side of the chassis are not symmetrical. Thus, a
working device placed to the left of the chassis may be moved between a low
work position and a high transport position, its right counterpart remaining
stationary, without the machine tilting to the left to any significant extent.
Furthermore, when the machine turns, the swaying that it experiences is attenuated
by the resisting force applied by each return device on the corresponding hitching
pin, and by the return effect of the hitching pins toward their occupied position in
a straight line.

Other features and advantages of the invention will emerge from the
following description, in reference to the appended drawings, which show several
non-limiting example embodiments of the machine according to the invention.

In these drawings:

- figure 1 shows a top view of one embodiment of a machine according to
the invention;

- figure 2 shows a partial perspective view of a first example embodiment of
a machine according to the invention;

- figure 3 shows a partial perspective view of a second example embodiment
of a machine according to the invention;

- figure 4 shows a sectional view of part of the first and second example
embodiments.

As shown in figure 1, the machine (1) according to the invention includes a
chassis (2) comprising a middle beam (3) that has, at its front end, a coupling
device (4) to hitch it to a tractor (5) making it possible to move the machine (1) in
a direction of advance (A). In the rest of the description, the notions "front" and
"rear" are defined relative to the direction of advance (A), while the notions
"bottom" and "top" relate to the ground.

In the embodiment shown in figure 1, the chassis (2) is directly supported
on the ground by wheels (6). These wheels (6) are mounted on an axle that in turn
is connected to the middle beam (3). On each side of the middle beam (3), an arm
(9a, 9b, 10a, 10b) that supports a working device (11) is articulated, by means of a

substantially horizontal axis (7, 8).
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Each working device (11) of the machine (1) according to the invention
includes a rotor (12) with work tools (13) intended to move products such as grass
or cut straw located on the ground. In the illustrated example, the machine (1) is a
windrower for plants lying on the ground. It includes four rotors (12). Two rotors
(12) are placed in front of the wheels (6) and two rotors (12) are placed behind the
wheels (6). Furthermore, on each side of the middle beam (3) of the chassis (2),
the arms (9a, 9b, 10a, 10b) have different lengths. In this way, the rotors (12)
placed in front are further away from the middle beam (3) than the rear rotors
(12). The plants windrowed by the rotor (12) placed furthest forward on one side
of the middle beam (3) can thus be picked up by the rotor (12) positioned furthest
back on the same side of the middle beam (3) to form a single, larger windrow.
According to another embodiment that is not shown, the machine (1) according to
the invention could include two rotors (12), one being placed to the left of the
middle beam (3) and the other being placed to the right. The middle beam (3)
could also have only one arm and one rotor (12). The machine (1) according to the
invention could also be a windrower with a single rotor (12) whereof the rotation
axis includes, at its lower end, a support with bearing wheels situated below the
rotor (12). In that case, the chassis (2) of the machine (1) would be indirectly
supported on the ground by the said bearing wheels.

Each rotor (12) includes a casing. The latter is connected to the
corresponding arm (9a, 9b, 10a, 10b). Each casing supports a central rotation axis
that is substantially vertical or slightly inclined toward the front. That rotation axis
includes, at its lower end, a support with bearing wheels situated below the rotor
(12). The latter roll over the ground during the work and cause the rotors (12) to
follow the unevenness of the ground. The support and the bearing wheels can
advantageously slide along the rotation axis so as to adjust the distance of the
work tools (13) relative to the ground, for example by means of a jack.

On the part of the rotation axis that extends below the casing, a housing is
positioned. The latter is mounted on the rotation axis by means of bearings so as
to be able to be driven in rotation. The upper side of the housing is provided with
a toothed wheel situated in the casing. That wheel meshes with a pinion, which

can be connected to a power take-off of the tractor (5) by means of intermediate
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transmission shafts known by those skilled in the art. The rotational driving of the
rotor (12) could also be done with a hydraulic or electric motor. Each rotor (12)
includes a multitude of arms (14) supporting the work tools (13), such as forks. In
the case at hand, this involves oscillating arms (14) supported by the housing.
These arms (14) extend in the form of spokes relative to the rotation axis, in a
plane substantially perpendicular thereto. The oscillating arms (14) include an
inner part connected to the housing and an outer part supporting the work tools
(13). The inner parts of the oscillating arms (14) are connected to the housing by
one or more bearings so as to be able to rotate around themselves. On the part of
the rotation axis that is situated in the housing, a fixed cam is mounted intended to
control the oscillating arms (14) during the windrowing work. To that end, each of
the oscillating arms (14) has, at its end that extends inside the housing, a lever
with a roller that is guided in a groove of the cam. During work, the work tools
(13) pick up the products, in particular on the front part of their trajectory, and
deposit them in the form of a windrow in the side part of their trajectory.

Each arm (9a, 9b, 10a, 10b) is equipped with a hydraulic jack that makes it
possible to pivot it around the axis (7, 8). Each hydraulic jack is articulated with
one of its ends on the middle beam (3) and with its other end on the corresponding
arm (9a, 9b, 10a, 10b). Each hydraulic jack may be double-acting so as to be able
to be controlled during the extension and shortening, and makes it possible to
move the corresponding arm (9a, 9b, 10a, 10b) between a transport position and a
work position. In the transport position, each rotor (12) extends in a plane that is
substantially vertical or close to the vertical, such that the bulk of the machine (1)
is reduced in terms of width. In the work position, each rotor (12) extends in a
substantially horizontal plane. Each rotor (12) can also be placed in an
intermediate position situated between the work position and the transport
position. In that intermediate position, the rotors (12) are raised at some distance
above the ground so as to pass above windrows already formed or over obstacles.

As shown in figures 2 and 3, the coupling device (4) placed in front of the
chassis (2) is articulated to the middle beam (3) of the chassis (2) by means of a
swivel pin (15) that is for example substantially vertical or slightly tilted upward

and forward. The coupling device (4) includes two legs (16) that extend in front of
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the said swivel pin (15) so as to give the coupling device (4) an arched shape. Two
hitching pieces (18a, 18b) each bearing a hitching pin (17a, 17b) for hitching to
the respective lower arms of the tractor (5) are articulated to the coupling device
(4). Each hitching piece (18a, 18b) is for example U-shaped. Each hitching pin
(17a, 17b) is connected to the corresponding hitching piece (18a, 18b) such that it
can be disassembled for example by means of pins (19) passing through the
hitching pin (17a, 17b) and placed on either side of the hitching piece (18a, 18b).
Each hitching piece (18a, 18b) is articulated to a respective leg (16) of the
coupling device (4) by means of a substantially horizontal pin (20a, 20b)
substantially perpendicular to the direction of advance (A) of the machine (1).
Each hitching pin (17a, 17b) is placed in front of the said corresponding pin (20a,
20b) around which the hitching pin (17a, 17b) can pivot upward or downward.
The coupling device (4) could also bear two hitching pieces (18a, 18b) in an
articulated manner each incorporating the hitching pin (17a, 17b), thus making
each hitching piece (18a, 18b) L-shaped.

According to the invention, each hitching piece (18a, 18b) cooperates with
a respective return device (21a, 21b). Each return device (21a, 21b) stores energy
when the corresponding hitching pin (17a, 17b) moves, relative to the coupling
device (4), upward from a first position. This first position is defined as being the
position of the hitching pin (17a, 17b) from which the corresponding return device
(21a, 21b) begins to store energy, or its stored energy begins to increase, due to a
movement of the hitching pin (17a, 17b) upward relative to the coupling device
(4). Each return device (21a, 21b) can release that energy to the corresponding
hitching pin (17a, 17b) by returning the hitching pin (17a, 17b) to the first
position. Additionally, each return device (2la, 21b) stores energy when the
corresponding hitching pin (17a, 17b) moves, relative to the coupling device (4),
downward from a second position. This second position is defined as the position
of the hitching pin (17a, 17b) from which the corresponding return device (21a,
21b) stores energy, or sees its stored energy increase, due to a movement of the
hitching pin (17a, 17b) downward relative to the coupling device (4). Each return
device (21a, 21b) can release that energy to the corresponding hitching pin (17a,
17b) by returning the hitching pin (17a, 17b) toward the second position.
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Each return device (21a, 21b) includes a first return means (22a, 22b). The
first return means (22a, 22b) stores energy when the corresponding hitching pin
(17a, 17b) moves, relative to the coupling device (4), upward from the first
position. Each first return means (22a, 22b) can release that energy to the
corresponding hitching pin (17a, 17b) by bringing the latter back toward the first
position.

Each first return means (22a, 22b) includes a first elastically deformable
element (23a, 23b). Figure 2 illustrates a first example embodiment of a coupling
device (4) according to the invention, a detailed view of which is also provided in
figure 4. In this example embodiment, at least one first elastically deformable
element (23a, 23b) includes a first compression element (24a, 24b) acting between
a support (25) of the coupling device (4) and a corresponding hitching pin (17a,
17b). According to one embodiment that is not shown, the first elastically
deformable element (23a, 23b) could include a spring, for example a coil spring.
The first compression element (24a, 24b) could include an open coil spring, a
tapered washer or a stack of such washers. According to another embodiment that
is not shown, the first elastically deformable element (23a, 23b) could include a
plate-spring oriented in the direction of advance (A) of the machine (1). This
plate-spring would be connected on the one hand to the corresponding hitching
piece (18a, 18b) and on the other hand to the coupling device (4).

In the first example embodiment, the first elastically deformable element
(23a, 23b) includes a pad (26a, 26b) of elastomer material, for example a rubber
pad. The pad (26a, 26b) is inserted between a lower metal sheet (27) of the
support (25) and an end of the hitching piece (18a, 18b) opposite the other end
bearing the hitching pin (17a, 17b). When the hitching pin (17a, 17b) pivots
upward relative to the coupling device (4), the pad (26a, 26b) compresses
elastically and thereby accumulates a potential energy that it can next release to
the hitching pin (17a, 17b) in the form of a pivoting of the said hitching pin (17a,
17b) downward.

Furthermore, in this first example embodiment illustrated in figure 2, the
return device (21a) acts independently of the other return device (21b). In fact, the

return device (21a) can store or release energy to the corresponding hitching pin
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(17a) without the same thing necessarily occurring with the other return device
(21b). It will also be noted that the hitching pin (17a) can move without that
movement necessarily involving a movement of the other hitching pin (17b).

A second example embodiment of a coupling device (4) according to the
invention is shown in figure 3. This second example embodiment differs from the
first in that at least one first elastically deformable element (23a, 23b) includes a
torsion bar (28) directly or indirectly connected to the coupling device (4) and the
corresponding hitching pin (17a, 17b). The detailed view provided in figure 4 also
addresses this second example embodiment. In that example, the torsion bar (28)
is, at each of its ends, rigidly fastened to the axis (20a, 20b) connecting the
corresponding hitching piece (18a, 18b) to the coupling device (4). The torsion bar
(28) is indirectly connected to the coupling device (4) and the hitching pins (17a
and 17b) via the hitching pieces (18a, 18b). The torsion bar (28) could also be
directly connected to the coupling device (4). Thus, the torsion bar (28) could, in
its central part, be guided in a sleeve of the coupling device (4) forming a pivot.

In the second example embodiment shown in figure 3, a first return means
(22a) is made up of the first compression element (24a) associated with a hitching
pin (17a), while the other first return means (22b) is made up of the first
compression element (24b) associated with the other hitching pin (17b) and the
torsion bar (28) connecting the two hitching pieces (18a and 18b). The torsion bar
(28) can store and release energy irrespective of the direction in which it
experiences torsion. Consequently, the said other first return means (22b) stores
energy as well when the corresponding hitching pin (17b) moves, relative to the
coupling device (4), downward from the second position. Furthermore, this other
first return means (22b) can release that energy to the corresponding hitching pin
(17b) by bringing the hitching pin (17b) back toward the second position.

In another example embodiment, not shown, it would also be conceivable for
a first return means (22a) to be made up of a first compression element (24a)
acting between a hitching pin (17a) and the corresponding support (25), and for
the other return means (22b) to be made up of a torsion bar (28) that connects the
hitching piece (18a) bearing the said hitching pin (17a) to the other hitching pin

(17b). It would also be conceivable for each first return means (22a, 22b) to
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include, for sole elastic element, a torsion bar. In that case, each torsion bar would
for example be fixed with the coupling device (4) in a middle part thereof.
Furthermore, each torsion bar would extend from the said middle part toward a
corresponding hitching piece (18a, 18b) with which the bar would be connected.

In the second example embodiment of figure 3, the return device (21a)
interacts with the other return device (21b). In fact, the torsion bar (28) connected
to the two hitching pieces (18a and 18b) means that the movements of the hitching
pin (17a) are, to a certain extent, transmitted to the other hitching pin (17b).
Consequently, a distortion of the return device (21a) causes a distortion of the
other return device (21b).

According to one important feature of the invention, at least one of the return
devices (21a, 21b) includes a second return means (29a, 29b). The second return
means (29a, 29b) stores energy when the corresponding hitching pin (17a, 17b)
moves, relative to the coupling device (4), downward from the second position.
The second return means (29a, 29b) can release that energy to the corresponding
hitching pin (17a, 17b) by returning the hitching pin (17a, 17b) toward the second
position.

At least one second return means (29a, 29b) includes a second elastically
deformable element (30a, 30b). The latter can, similarly to the first elastically
deformable element (23a, 23b), include a coil spring or a plate-spring, or further a
pad (31a, 31b) of elastomer material. This list is not limiting. In the first and
second example embodiments, each return device (21a, 21b) includes a second
return means (29a, 29b). Furthermore, each second return means (29a, 29b)
includes a second elastically deformable element (30a, 30b). In the
aforementioned example embodiments, the latter includes a second compression
element (32a, 32b), in the case at hand a pad (31a, 31b) of elastomer material,
acting between the support (25) of the coupling device (4) and the corresponding
hitching pin (17a, 17b). As shown by figure 4, each return device (21a, 21b)
further includes a rod (33) positioned parallel to the corresponding first and
second elastically deformable elements (23a, 23b, 30a, 30b). An upper end (34) of
the rod (33) is connected in an articulated manner to the hitching piece (18a, 18b)

bearing the corresponding hitching pin (17a, 17b). To that end, the rod (33) passes
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through an axis (35) by means of which it is pivotably connected to the
corresponding hitching piece (18a, 18b). The rod (33) passes through the pad (26a,
26b) of the first elastically deformable element (23a, 23b). Sufficient play is
provided between the rod (33) and this pad (26a, 26b) to enable the rod (33) to
slide freely inside the said pad (26a, 26b). The rod (33) next passes through the
lower metal sheet (27) of the support (25), within which it can slide freely. The
rod (33) next passes through the pad (31a, 31b) of the second elastically
deformable element (30a, 30b). At its lower end (36) away from the hitching pin
(17a, 17b), the rod (33) bears a washer (37) such that the second elastically
deformable element (30a, 30b) in the form of a pad (31a, 31b) acts between the
lower metal sheet (27) of the support (25) and the said lower end (36). In this way,
a downward pivoting of the hitching pin (17a, 17b) relative to the coupling device
(4) causes a compression of the pad (31a, 31b) of the second return means (29a,
29b).

Another embodiment not shown differs from that of figure 4 in that the
return device (21a, 21b) includes an additional rod cooperating with the first
elastically deformable element (23a, 23b). In that case, instead of being inserted
between the lower metal sheet (27) of the support (25) and the hitching piece (18a,
18b), the first elastically deformable element (23a, 23b) is placed above an upper
metal sheet (38) of the support (25). The lower end of the additional rod is
articulated to the hitching piece (18a, 18b) bearing the hitching pin (17a, 17b),
similarly to what is provided for the rod (33) cooperating with the second
elastically deformable element (30a, 30b). This additional rod bears a washer at its
upper end away from the hitching pin (17a, 17b) and extends parallel to the first
elastically deformable element (23a, 23b), through which it preferably passes. In
this way, the first elastically deformable element (23a, 23b) acts between the
upper metal sheet (38) of the support (25) and the said upper end of the additional
rod.

According to one preferred feature of the invention, the second return
means (29a, 29b) associated with a hitching pin (17a, 17b) has a lower stiffness
than that of the first return means (22a, 22b) associated with the said hitching pin

(17a, 17b). In the first and second example embodiments, this feature is obtained
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by the fact that each elastically deformable element (30a, 30b) is made from a
material with a hardness substantially identical to that of the material making up
the corresponding first elastically deformable element (23a, 23b) and by the fact
that the said second elastically deformable element (30a, 30b) has a greater height
than the said first elastically deformable element (23a, 23b). The second
elastically deformable element (30a, 30b) is for example made of a stack of
several elastically deformable washers. Different stiffnesses could also be
obtained using materials with different hardnesses. The aforementioned feature
contributes to reducing the mechanical stresses on the machine (1), in particular
when the latter turns. In fact, in such a case, the machine (1) adopts a certain
swaying, which results in the fact that the machine (1) bears on its hitching pin
placed on the outside of the turn, for example the hitching pin (17a), while the
hitching pin (17b) positioned on the inside of the turn is offloaded to a certain
extent. This means, in the example embodiments of the figures, that a compression
is experienced by the first compression element (24a) associated with the hitching
pin (17a) outside the turn and by the second compression element (32b) associated
with the inner hitching pin (17b). Given that the stiffness of the second
compression element (32b) is lower than that of the first (24a), the hitching pin
(17b) inside the turn can, with relative ease, pivot downward relative to the
coupling device (4). Conversely, the hitching pin (17a) outside the turn is firmly
retained by the first compression element (24a) that is associated with it due to the
greater stiffness thereof. In this way, the respective return devices (21a and 21b)
authorize a certain swaying of the coupling device (4) of the machine (1) relative
to the tractor (5), which eliminates the risk of excessive mechanical stresses on the
machine (1). Nevertheless, the swaying of the machine (1) remains controlled by
the resisting force applied by the second return means (29b) on the corresponding
hitching pin (17b). Furthermore, at the end of the turn, the hitching pins (17a and
17b) are brought back to the position that they occupy in a straight line owing to
the return effect generated by the respective return devices (21a and 21b).

In figure 4, the hitching pin (17a, 17b) is shown in an empty balance
position, corresponding to the machine (1) not hitched to the tractor (5).

According to one preferred feature of the invention, the first position and the
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second position of the hitching pin (17a, 17b) are coincident with this balance
position. The hitching pin (17a, 17b) cannot freely leave that balance position,
since it is subject both to the resisting force of the first return means (22a, 22b)
and to that of the second return means (29a, 29b). In order to obtain that effect, the
first and second compression elements (24a, 24b, 32a, 32b) visible in figure 4 can
for example be slightly pre-stressed in the balance position. In this way, when, due
to the movements of the machine (1) hitched to the tractor (5), the hitching pin
(17a, 17b) leaves that balance position and pivots upward, the first compression
element (24a, 24b) sees its stored energy increase. The same is true for the second
compression element (32a, 32b) when the hitching pin (17a, 17b) leaves the
balance position and pivots downward. It is also possible for the respective lengths
of the first and second compression elements (24a, 24b, 32a, 32b) in the balance
position to be substantially equal to their respective free lengths. In that case, the
energy stored by the first and second compression elements (24a, 24b, 32a, 32b)
in the balance position is substantially zero. The first compression element (24a,
24b) begins to store energy when the hitching pin (17a, 17b) moves upward
relative to the coupling device (4). The same is true for the second compression
element (32a, 32b) when the hitching pin (17a, 17b) moves downward.

As also shown by figure 4, each hitching piece (18a, 18b) is connected to a
stop (39). When each hitching pin (17a, 17b) moves, relative to the coupling
device (4), downward from the second position, the distortion of the
corresponding return device (21a, 21b) is limited by the said stop (39) bearing
against the corresponding support (25) of the coupling device (4). In particular, it
can be inferred from figure 4 that the compression of the second elastically
deformable element (30a, 30b) is maximal when the stop (39) comes into contact
with the upper metal sheet (38) of the support (25). In figures 2 and 3, the hitching
pin (17b) and the return device (21b) are shown in this configuration where the
stop (39) bears against the upper metal sheet (38). One can in particular see that
the corresponding second elastically deformable element (30b) is shorter than the
other second elastically deformable element (30a). In this way, excessive

mechanical stresses on the return device (21a, 21b) are avoided.
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The invention is of course not limited to the example embodiments described
above and shown in the appended figures. Modifications remain possible within

the limits defined by the claims.
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PATENTKRAV

1. Hgbjergningsmaskine omfattende et chassis (2), der er direkte eller indirekte stgttet pa
jorden af hjul (6), og mindst en arbejdsanordning (11), der er forbundet med chassiset
(2), hvor chassiset (2) omfatter en tilkoblingsanordning (4), som to koblingsdele (18a,
18b) er forbundet med, hvor hver del barer en tap (17a, 17b) til kobling til en traktors (5)
respektive nedre arme, hvor hver koblingsdel (18a, 18b) samvirker med en respektiv
returanordning (21a, 21b), idet hver returanordning (21a, 21b) oplagrer energi, nar den
tilsvarende tap (17a, 17b) forskydes, i forhold til tilkoblingsanordningen (4), opefter fra
en fgrste position, og hvor hver returanordning (21a, 21b) kan friggre denne energi til
den tilsvarende tap (17a, 17b) og bringe tappen (17a, 17b) tilbage til den f@rste position,
kendetegnet ved, at hver returanordning (21a, 21b) oplagrer energi, nar den tilsvarende
tap (17a, 17b) forskydes, 1 forhold til tilkoblingsanordningen (4), nedefter fra en anden
position, og at hver rcturanordning (21a, 21b) kan friggre denne cnergi til den tilsvarende

tap (17a, 17b) ved at bringe tappen (17a, 17b) tilbage til den anden position.

2. Hgbjergningsmaskine ifglge krav 1, kendetegnet ved, at hver tilkoblingsanordning
(18a, 18b) er ledforbundet med tilkoblingsanordningen (4) ved hjelp af en akse (20a,
20b), der er tilnzrmelsesvis horisontal og tilnermelsesvis lodret pa maskinens

arbejdsretning.

3. Hebjergningsmaskine ifplge krav 1 eller 2, kendetegnet ved, at hver returanordning

(21a, 21b) fungerer uathangigt af den anden returanordning (21a, 21b).

4. Hgbjergningsmaskine ifglge krav 1 eller 2, kendetegnet ved, at hver returanordning

(21a, 21b) fungerer i samspil med den anden returanordning (21a, 21b).

S. Hgbjergningsmaskine ifglge et hvilket som helst af kravene 1-4, kendetegnet ved, at
hver returanordning (21a, 21b) omfatter et fgrste returmiddel (22a, 22b), at det fgrste
returmiddel (22a, 22b) oplagrer energi, nar den tilsvarende tap (17a, 17b) forskydes, i
forhold til tilkoblingsanordningen (4), opefter fra den fgrste position, og at hvert forste
returmiddel (22a, 22b) kan friggre denne energi til den tilsvarende tap (17a, 17b) ved at
bringe tappen (17a, 17b) tilbage til den fgrste position.
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6. Hgbjergningsmaskine ifplge krav 5, kendetegnet ved, at mindst et af de forste
returmidler (22a, 22b) oplagrer energi, nar den tilsvarende tap (17a, 17b) forskydes, i
forhold til tilkoblingsanordningen (4), nedefter fra den anden position, og at nevnte
forste returmiddel (22a, 22b) kan friggre denne energi til den tilsvarende tap (17a, 17b)
ved at bringe tappen (17a, 17b) tilbage til den anden position.

7. Hpbjergningsmaskine ifglge krav 5, kendetegnet ved, at mindst en af
returanordningerne (21a, 21b) omfatter et andet returmiddel (29a, 29b), at naevnte andet
returmiddel (29a, 29b) oplagrer energi, nér den tilsvarende tap (17a, 17b) forskydes, i
forhold til tilkoblingsanordningen (4), nedefter fra den anden position, og at navnte
andet returmiddel (29a, 29b) kan friggre denne energi til den tilsvarende tap (17a, 17b)
ved at bringe tappen (17a, 17b) tilbage til den anden position.

8. Hgbjaergningsmaskine ifglge ct hvilket som helst af kravene 1-7, kendetegnet ved, at

hver taps (17a, 17b) fgrste position og anden position er sammenfaldende.

9. Hgbjergningsmaskine ifglge et hvilket som helst af kravene 5-8, kendetegnet ved, at
hvert fgrste returmiddel (22a, 22b) omfatter et fgrste elastisk deformerbart element (23a,
23b).

10. Hgbjergningsmaskine ifglge krav 7, kendetegnet ved, at mindst et andet returmiddel
(29a, 29b) omfatter et andet elastisk deformerbart element (30a, 30b).

11. Hgbjergningsmaskine ifglge krav 9, kendetegnet ved, at mindst et fgrste elastisk
deformerbart element (23a, 23b) omfatter et kompressionselement (24a, 24b), der
fungerer mellem et beslag (25) af tilkoblingsanordningen (4) og en tilsvarende tap (17a,

17b).

12. Hgbjergningsmaskine ifglge krav 9, kendetegnet ved, at mindst et fgrste elastisk
deformerbart element (23a, 23b) omfatter en torsionsstang (28) forbundet direkte eller
indirekte med tilkoblingsanordningen (4) og den tilsvarende tap (17a, 17b).

13. Hgbjergningsmaskine ifglge krav 10, kendetegnet ved, at det andet elastisk

deformerbare element (30a, 30b) omfatter et andet kompressionselement (32a, 32b), der
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fungerer mellem et beslag(et) (25) af tilkoblingsanordningen (4) og en tilsvarende tap

(17a, 17b).

14. Hgbjergningsmaskine ifglge krav 9 eller 10, kendetegnet ved, at det fgrste og/eller
andet elastisk deformerbare element (23a, 23b, 30a, 30b) omfatter en stgdpude (26a, 26b,

31a, 31b) i elastomer.

15. Hgbjergningsmaskine ifglge et hvilket som helst af kravene 9-14, kendetegnet ved,
at mindst en af returanordningerne (21a, 21b) omfatter mindst en stang (33) anbragt
parallelt med det tilsvarende fgrste og/eller det andet elastisk deformerbare element (23a,
23b, 30a, 30b), at en ende (34) af stangen (33) er forbundet med den tilsvarende
tilkoblingsdel (18a, 18b) og at det fgrste og/eller andet elastisk deformerbare element
(23a, 23b, 30a, 30b) fungerer mellem (d)et tilsvarende beslag (25) af
tilkoblingsanordningen (4) og cn anden cnde (36) af stangen (33) 1 afstand fra den
tilsvarende tap (17a, 17b).

16. Hgbjergningsmaskine ifglge krav 15, kendetegnet ved, at stangen (33) passerer
gennem det tilsvarende fgrste og/eller andet elastisk deformerbare element (23a, 23b,

30a, 30b).

17. Hegbjaergningsmaskine ifglge krav 15 eller 16, kendetegnet ved, at stangen (33) er
ledforbundet med den tilsvarende tilkoblingsdel (18a, 18b).

18. Hgbjargningsmaskine ifglge krav 5 og 7, kendetegnet ved, at det andet returmiddel
(29a, 29b) forbundet med en tap (17a, 17b) har en mindre stivhed end det fgrste
returmiddel (22a, 22b) forbundet med navnte tap (17a, 17b).

19. Hgbjergningsmaskine ifglge et hvilket som helst af kravene 1-18, kendetegnet ved,
at hver tilkoblingsdel (18a, 18b) er forbundet med et anslag (39), og at en deformation af
hver returanordning (21a, 21b), nar den tilsvarende tap (17a, 17b) forskydes, i forhold til
tilkoblingsanordningen (4), nedefter fra den anden position, begrenses af nevnte anslag

(39) 1 anleg mod et beslag(et) (25) af tilkoblingsanordningen (4).



DK/EP 2953445 T3

1/4




FIG. 2

2/4

DK/EP 2953445 T3

30b, 31b, 32b



DK/EP 2953445 T3

3/4

e6

mvm///JV

9¢

a A%
KAM\”

BZ¢ ‘eLg 'eQg

L€ 9%  qzgglg ‘q0¢

oz
B9Z ‘BT ‘BET .
ezz _// \\\ 02 egy

a62 agl
aiLe
T~ /nvp\ asl
!

LC
q9¢ ave QmN/// Gc

dacc _ ,/= .\N\ ,/4-
sz €85 0 ) _«VJ.

[ wlllll \ §
)

€8 M \’/
\.I\. A m/ \mt
///4&/" \

€ "old

Ge 9 Z

8¢



DK/EP 2953445 T3

4/4

J6¢ ‘e6e

Q@N.va.pmm.mmm_mvm.mmmlll///

qce ‘ece

q0¢ ‘e0¢

agl ‘egl
qll ‘ell

8¢

9¢
LE

qge ‘qLg ‘qog ‘ecg ‘eLg ‘eQg

Ge

\

NIT ' NN
”, N NN
W\ NN
W\ W
AN\ NN
NN W
N NNYN
NN _ W\
NN NNV
NN NN
N N
”" N | RN
”" ” 1 ”uulu

N NN
”" N _ u/,u/ LC
NN NN
NN NN
NN ! W\

NN _ NN
7 \ 17
NN 1 NN
NN NN
W _ W
V
1
|
N\
N

ve

Gc

6¢

9l
b "Oid



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

