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Description

The present invention relates to an agricultural machine comprising:

- a central frame designed to be connected to a tractor so as to be towed by
the latter, and provided with wheels in contact with the ground,

-two work devices, each connected to the central frame by a first
articulation and being able to be displaced between a transport position,
in which each work device extends in a plane substantially parallel to the
direction of advance of the machine, and a work position in which each
work device extends in a plane substantially perpendicular to the
direction of advance of the machine.

The document WO 91/03922 describes an agricultural soil-working device
comprising a central frame provided with two wheels and two lateral frames,
foldable towards the rear in the transport position. The wheels of the central frame
are not in contact with the ground when the machine is in the transport position.

An agricultural machine of the drawn mower type, including a towable
frame on which two mowing devices are articulated, is known from the document
EP 1 616 474 Al. The frame is designed to be connected to a tractor so as to be
towed by the latter, and is provided with wheels resting on the ground. The
mowing devices are mounted on an articulation respectively on each respective
side of the chassis so as to rock in a horizontal plane extending laterally between a
work position and a transport position.

To this end, each of the mowing devices includes a support framework and a
support arm, the support framework being connected to the support arm by an
articulation having an axis substantially parallel to the direction of advance of the
machine when the mowing device is unfolded in the work position. The support
arm is connected to the frame by an articulation device including on one hand an
articulation, the axis of which is substantially parallel to the direction of advance
of the machine when the mowing device is unfolded in the work position, on
another hand an articulation, the axis of which is substantially vertical, the
articulations of the articulation device being situated close to one another. The

articulation device is positioned on the front end of the frame.
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In order to be moved from the work position to the transport position, each
of the mowing devices in the work position is firstly raised vertically by means of
the support arm, then each of the mowing devices is displaced towards the rear in
a horizontal plane by means of the articulation having a substantially vertical axis
situated on the front end of the frame, before being lowered to come to rest on an
abutment element.

The mower described above presents a certain number of drawbacks.

Firstly, the width of the machine, when the mowing devices are folded in the
transport position, remains relatively large. In fact, when each of the mowing
devices is in the work position, it presents itself in a lateral view of the machine as
a substantially parallelepipedic assembly, the horizontal dimension of which is
greater than the vertical dimension. When each of the mowing devices is in the
transport position, the total width of the machine is at least equal to the sum of the
horizontal dimensions and therefore proves to be large. Secondly, by defining the
mowing width of a mowing device in the work position as being the dimension of
the mowed part measured following a direction perpendicular to the direction of
advance of the machine, the fact of increasing the mowing width by a certain
amount results in an increase of an amount substantially equal to the total length
of the machine when the mowing device is in the transport position. This increase
comes to hinder the handling of the machine.

Thirdly, the equilibrium of the machine during work requires that in this
position, the wheels resting on the ground are positioned behind the work devices,
which determines at a relatively high value the wheelbase defined by the distance
between the rotation axis of the wheels resting on the ground and the rotation axis
of the rear wheels of the tractor. Now, as the frame has a fixed geometry, this
wheelbase is constant whatever the position of the machine. Thus, in transport
position, the relatively large wheelbase comes to hinder the handling of the
machine when cornering.

Fourthly, the work devices, in the transport position, extend at a certain
distance above a horizontal plane situated above the wheels resting on the ground,
which raises the centre of gravity of the machine and therefore increases its

instability during transport.
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The present invention has as its aim an agricultural machine provided with a
central articulated frame, to which work devices are connected, the central frame
and the work devices being designed so as to avoid the above-mentioned
drawbacks.

To this end, the invention proposes an agricultural machine with the features
of claim 1. An important feature of the invention consists in that the central frame
is composed of a front part, of a rear part with the wheels and of an articulation
device. The articulation device connects the front part and the rear part and can
pivot, by means of a displacement device, in a plane which is substantially vertical
and substantially parallel to the direction of advance of the machine with respect
to the front part and with respect to the rear part. Moreover, each of the work
devices is connected to the articulation device by a first articulation, the axis of
which extends in a plane which is substantially vertical and substantially parallel
to the direction of advance of the machine. In addition, in the plane and in the
transport position, the axis of the first articulation has an inclination towards the
ground following a direction opposite to the direction of advance, and in the
transport position, each work device is folded towards the rear about the
corresponding first articulation.

In the work position, each of the work devices can pivot about the
corresponding first articulation so as to readily follow the differences in level of
the ground. In the transport position, the articulation device is lowered and
brought closer to the front part, which allows the centre of gravity of the central
frame to be moved towards the front and towards the ground. The displacement of
the articulation device combined with the folding towards the rear of the work
devices renders the machine, in transport position, relatively compact in length.
Moreover, the wheels are closer to the rear wheels of the tractor than in the work
position, which improves the handling of the machine when cornering, facilitates
entry onto the plot, and renders recourse to a directional train of wheels
superfluous.

Another important feature of the invention consists in that each of the work
devices includes a connecting device having variable geometry. This property

contributes to reducing the length of the machine in the transport position. In
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addition, with the machine preferably being used in combination with a frontal
machine, this property ensures an overlap between the working width of the
frontal machine and the respective working widths of the work devices.

Other features and advantages of the invention will emerge from the
following description with reference to the attached drawings which represent, by
way of non-restrictive example, several embodiments of the agricultural machine
according to the invention.

In these drawings:

- Figure 1 represents a side view of a first variant embodiment of the
machine according to the invention, in work position and hitched to a
tractor,

- Figure 2 represents a top view of the first variant embodiment of the
machine in work position, the work element on the left of the view being
partially represented,

- Figure 3 represents a partial front view of the first variant embodiment
of the machine in work position,

- Figure 4 represents a partial front view of the first variant embodiment
of the machine in transport position,

- Figure 5 represents a side view of the first variant embodiment of the
machine in transport position,

- Figure 6 represents a partial section of the first variant embodiment of
the machine in work position along the section VI-VI of Figure 2,

- Figure 7 represents a partial section of the first variant embodiment of
the machine in transport position along the section VII-VII of Figure 2,

- Figure 8 represents on a larger scale a partial perspective view of the
first variant embodiment of the machine in work position,

- Figure 9 represents on a larger scale a partial perspective view of the
first variant embodiment of the machine in work position,

- Figure 10 represents a partial section of a second variant embodiment of
the machine in work position along the section X-X of Figure 2,

- Figure 11 represents a partial section of a third variant embodiment of

the machine in work position along the section XI-XI of Figure 2,
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- Figure 12 represents a side view of a fourth variant embodiment of the
machine according to the invention, in work position,

- Figure 13 represents a side view of a fifth variant embodiment of the
machine according to the invention, in work position,

- Figure 14 represents a side view of a sixth variant embodiment of the
machine according to the invention, in work position,

- Figure 15 represents a front view of an embodiment of the connecting
device, in work position,

- Figure 16 represents a front view of an embodiment of the connecting
device, in work position,

- Figure 17 represents a front view of an embodiment of the connecting
device, in work position.

It will be noted that the machine according to the invention presents a
symmetry along a vertical plane parallel to the direction of advance. Some of the
attached drawings only show a portion of the machine, and it is readily understood
that the portions which are not figured have the same features as those represented
with which they provide the above-mentioned symmetry relationship. With the
aim of simplification, the symmetrical elements are designated by the same
reference number.

As can be seen from Figure 2, the agricultural machine (1) according to the
invention comprises a central frame (2) and two work devices (3) each including a
support framework (4) supporting at least one work element (5), the work devices
(3) being placed in a substantially symmetrical manner on either side of the central
frame (2) with respect to a plane (55) oriented vertically and parallel to the
direction of advance (A). The central frame (2) is connected to a tractor (6) so as
to be towed by the latter by means of a hitching device (7). The central frame (2)
is, moreover, supported on the ground by a train of wheels comprising at least two
wheels (8).

Each work device (3) is connected to the central frame (2) by a first
articulation (9), readily visible in Figures 2 and 9, and the first articulations (9) are
placed in a substantially symmetrical manner on either side of the plane (55). The

first articulations (9) behave as pivot connections. Each work device (3) can be
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moved between a transport position, in which each extends in a plane substantially
parallel to the direction of advance (A), as shown in Figures 4 and 5, and a work
position, in which each extends in a plane substantially perpendicular to the
direction of advance (A), as shown in Figure 2.

An essential feature of the invention lies in the fact that the central frame (2)
is composed of a front part (10), a rear part (11) and an articulation device (12).
The front part (10) is connected to the hitching device (7) which is detailed further
below in the present description. The front part (10) presents itself as an elongated
member formed by a machine-welded assembly of tubes and reinforcement sheets.
The rear part comprises a V-shaped machine-welded assembly constituted by two
arms (13) extending towards the rear. The lower ends of the arms (13) come to
support an axle (14) substantially perpendicular to the direction of advance (A) at
the ends of which the wheels (8) in contact with the ground are mounted in a pivot
connection.

In a first variant embodiment of the machine (1), illustrated by Figures 1 to
9, the articulation device (12) is composed of an upper connecting-rod (15) and a
lower connecting-rod (16) connecting the front part (10) and the rear part (11) and
forming a deformable quadrilateral in a plane which is substantially vertical and
substantially parallel to the direction of advance (A). The connecting-rods (15, 16)
are substantially parallel with respect to one another. The upper connecting-rod
(15) is formed by a machine-welded assembly of longitudinal tubes (17) and of
transverse tubes (18) forming a box to which extensions are welded serving as a
support to articulations. Thus, the upper connecting-rod (15) is articulated to the
work devices (3) by the first articulations (9), which are positioned on the lateral
parts of the longitudinal tubes (17). The first articulations (9) have an axis which
extends in a plane which is substantially vertical and substantially parallel to the
direction of advance (A). Furthermore, the upper connecting-rod (15) is connected
to the upper ends of the arms (13) by two articulations (19), the axes of which
extend in a direction substantially perpendicular to the direction of advance (A).
Finally, the upper connecting-rod (15) is connected to the front part (10) by an
articulation (20), the axis of which extends in a direction substantially

perpendicular to the direction of advance (A). The lower connecting-rod (16)
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presents itself as a bar, the front end of which is connected to the front part (10) by
an articulation (21), the axis of which extends in a direction substantially
perpendicular to the direction of advance (A). At the upper ends of the arms (13)
and between them a substantially planar arc-shaped connecting sheet (22) is
welded. The rear end of the lower connecting-rod (16) is connected to the lower
end of the connecting sheet (22) by an articulation (23), the axis of which extends
in a direction substantially perpendicular to the direction of advance (A).

The quadrilateral can be deformed by means of a displacement device (24).
In the first variant embodiment of the machine (1), illustrated by Figures 1 to 9,
the displacement device (24) is formed by a device of variable length (25)
articulated between the front part (10) and the rear part (11). A second variant
embodiment of the machine as well as a third are distinguished from the first by
the fact that the device of variable length (25) is articulated in a different manner.
In fact, in the second example embodiment illustrated by Figure 10, the device of
variable length (25) is articulated between the upper connecting-rod (15) and the
lower connecting-rod (16). In the third example embodiment illustrated by Figure
11, the device of variable length (25) is articulated between one of the connecting-
rods (15, 16) and the central frame (2), i.e. between one of the connecting-rods
(15, 16) and the front part (10) or else one of the connecting-rods (15, 16) and the
rear part (11).

In the first, second and third above-mentioned variant embodiments, the
device of variable length (25) can be a hydraulic jack.

In the work position, it can be seen from Figures 1 and 6 that the upper
connecting-rod (15) and the lower connecting-rod (16) are substantially
horizontal. The device of variable length (25) has a maximum length. The wheels
(8) are positioned behind the work devices (3). Each of the work devices (3) can
pivot about the corresponding first articulation (9) so as to follow the differences
in level of the ground.

In the transport position, the device of variable length (25) has a minimum
length. Figures 5 and 7 show that the upper connecting-rod (15) and the lower
connecting-rod (16) are lowered and brought closer to the front part (10). The rear

ends of the connecting-rods (15, 16) are moved in the direction of advance (A)
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and brought closer to the ground. As the axes of the first articulations (9) are
preferably arranged towards the rear of the connecting-rods (15, 16), they are also
moved in the direction of advance (A) and brought closer to the ground. The axes
of the first articulations (9) therefore have an inclination towards the ground
following a direction opposite to the direction of advance (A). The work devices
(3) are folded back towards the rear about the first articulations (9). They can thus
extend partially above the wheels (8). These features improve the stability of the
machine because they allow to move the front ends of the work devices (3) closer
to the front of the machine (1) and to the ground. When each of the work devices
(3) is in the work position, the assembly formed by the support framework (4) and
the work element (5) presents, following a lateral view of the machine (1), a
greater horizontal dimension than the vertical dimension. An advantage brought
about by the above-mentioned inclination of the axis of the first articulations (9),
combined with the folding back of the work devices (3) towards the rear about the
first articulations (9) lies in the fact that during transport, the total overall
dimensions of the machine (1) in a direction perpendicular to the direction of
advance (A) is at least equal to the sum of the vertical dimensions, which is less
than the sum of the horizontal dimensions. This feature appears in particular in
Figure 4, and allows a particularly reduced width during transport.

The fact that during transport the upper connecting-rod (15) and the lower
connecting-rod (16) are lowered and brought closer to the front part (10) gives the
central frame (2), by comparison with the work position, a smaller dimension
following the direction of advance (A). The displacement of the connecting-rods
(15, 16) in addition allows the displacement of the centre of gravity of the central
frame (2) towards the front and towards the ground, which improves the stability
of the machine (1). The wheels (8) are closer to the rear wheels of the tractor (6)
than during work, which improves the handling of the machine (1) when
cornering, facilitates the entry onto the plot, and renders the recourse to a
directional train of wheels superfluous. The displacement of the articulation
device (12) combined with the folding towards the rear of the work devices (3)
renders the machine (1) relatively compact in length in transport position. It is

thus possible to design work devices (3) which, during work, have a large
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extension in a direction perpendicular to the direction of advance (A), and to keep
the overall dimensions of the machine (1) during transport parallel to the direction
of advance (A) at a permissible value for an easy transport on the open road.

In the work position, the axis of each of the first articulations (9) preferably
extends in a substantially horizontal direction so that the work elements (5)
viewed following a lateral representation of the machine (1) maintain the
orientation substantially parallel to the ground which is required for following the
terrain well.

In the transport position, the axis of each of the first articulations (9) can
have an inclination brought closer to the vertical. The result of this is that the
height of the machine (1) is considerably reduced with, as a result, a lowering of
the centre of gravity of the machine (1) which is favourable to the stability during
transport.

In a fourth variant embodiment of the machine (1) represented in Figure 12,
the articulation device (12) is constituted by a central connecting-rod (26). This
central connecting-rod (26) is connected to the front part (10) and to the rear part
(11) by articulations, the axes of which are substantially perpendicular to the
direction of advance (A). Thus, the central frame (2) composed of the front part
(10), of the rear part (11) and of the articulation device (12) deforms in a plane
which is substantially vertical and substantially parallel to the direction of advance
(A).

In this fourth variant embodiment, the displacement device (24) is composed
of a first device of variable length (25) articulated between the central connecting-
rod (26) and the front part (10), and of a second device of variable length (25)
articulated between the central connecting-rod (26) and the rear part (11).

A fifth variant embodiment as well as a sixth are distinguished from the
fourth by the fact that the displacement device (24) is carried out differently. In
fact, the fifth variant embodiment makes provision that the displacement device
(24) is composed of a first device of variable length (25) articulated between the
central connecting-rod (26) and the central frame (2), otherwise between the
central connecting-rod (26) and the front part (10) or else between the central

connecting-rod (26) and the rear part (11), and of a second device of variable



10

15

20

25

30

DK/EP 2699074 T3

10

length (25) articulated between the front part (10) and the rear part (11). The sixth
variant embodiment makes provision that the displacement device (24) is
composed of a first device of variable length (25) and also of a second, which are
both articulated between the front part (10) and the rear part (11), and which are
preferably not parallel with respect to one another.

In the above-mentioned fourth, fifth and sixth variant embodiments, at least
one of the devices of variable length (25) can be a hydraulic jack.

In the transport position, the central connecting-rod (26) is lowered and
brought closer to the front part (10). The rear end of the central connecting-rod
(26) is moved in the direction of advance (A) and brought closer to the ground.
The result of this is that the axes of the first articulations (9) are also moved in the
direction of advance (A) and brought closer to the ground. They therefore have an
inclination towards the ground following a direction opposite to the direction of
advance (A). Preferably, the axes are themselves also moved in the direction of
advance (A) and brought closer to the ground. The work devices (3) are folded
back towards the rear about the first articulations (9). The central frame (2) has a
dimension following the direction of advance (A) which is smaller than during
work, and its centre of gravity is moved towards the front and towards the ground.
The wheels (8) are brought closer to the rear wheels of the tractor (6). In the work
position, the axis of each of the first articulations (9) preferably extends in a
substantially horizontal direction, whilst in the transport position it can have an
inclination brought closer to the vertical.

The embodiment of the machine (1) according to the invention previously
described makes provision that each of the work devices (3) is connected by the
corresponding first articulation (9) to the articulation device (12).

Thus, in the first, second and third variant embodiments, each of the work
devices (3) is connected by the corresponding first articulation (9) to the upper
connecting-rod (15) or else to the lower connecting-rod (16). The fact of
connecting each of the work devices (3) to the upper connecting-rod (15), as
represented in Figures 1 to 9, presents the advantage that the upper connecting-rod
(15) can be formed by a complex structure presenting a certain vertical extension,

without this vertical extension coming to reduce the ground clearance of the
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machine (1). The design of a complex structure for the connecting-rod connected
to the work devices (3) can be required in particular by rigidity requirements.
Alternatively, each of the work devices (3) can be connected by the corresponding
first articulation (9) to the lower connecting-rod (16). This arrangement can be
preferred so as to lower the centre of gravity of the machine (1) during work and
during transport.

In the fourth, fifth and sixth variant embodiments, each of the work devices
(3) is connected by the corresponding first articulation (9) to the central
connecting-rod (26).

Given that the machine (1) is substantially symmetrical with respect to the
plane (55), the centre of gravity of the machine (1) is located in or at a slight
distance from the plane (55). Preferably, the centre of gravity of the machine (1)
in the transport position is situated at the front and close to the axis of the wheels
(8). The fact that the centre of gravity is situated at the front of the wheels (8)
prevents any risk of tipping at the rear of the machine (1), and the fact that it is, in
addition, located close to the axis of the wheels (8) limits the risk of a tipping
about an axis parallel to the direction of advance (A).

Each of the work devices (3) includes a connecting device (27) and a support
framework (4) which supports at least one work element (5). In the variant
embodiments represented in the attached figures, each of the work elements (5) is
formed by a cutter bar including a plurality of rotors constituted by discs or drums
provided with blades which extend beyond their periphery. The rotors are
mounted on bearings arranged at more or less regular intervals on the cutter bar
and are, in operation, carried in rapid rotation by means of a train of gears
incorporated in a sealed casing containing a lubricant such as oil. By being set in
rotation, the blades then come to cut the plants. The casing of the cutter bar is in
the form of an elongated parallelepiped. The train of gears is actuated by
transmission means able to transmit the necessary energy from the tractor, these
transmission means including in particular a gear casing (46) and an articulated
transmission element (47). The cutter bars can be associated with conditioning

rotors or rollers for the mown products.
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However, it can be envisaged to form the work element (5) by a windrowing
device, a grinder or a rotary harrow, this list not being exhaustive. As can be seen
in particular from Figure 3, the connecting device (27) is connected on one hand
to the articulation device (12) by the first articulation (9), on another hand to the
support framework (4) by a second articulation (28). Thus, it must be understood
that in the first, second and third variant embodiments of the machine (1), the
connecting device (27) is connected by the first articulation (9) either to the upper
connecting-rod (15), or to the lower connecting-rod (16). It is understood that in
the fourth, fifth and sixth variant embodiments of the machine, the connecting
device (27) is connected by the first articulation (9) to the central connecting-rod
(26).

An important feature of the connecting device (27) is that it is carried out
such that the distance separating the axis of the first articulation (9) from the axis
of the second articulation (28) is greater in the work position than in the transport
position. To this end, the connecting device (27) can be carried out in different
ways which are clarified below with reference to the figures.

In a preferred embodiment, illustrated in particular by Figure 3, the
connecting device (27) includes a support arm (29), an arm (30) and a connecting
element (31). The support arm (29) is connected to the articulation device (12) by
the first articulation (9) and is articulated to the arm (30). The arm (30) is
connected to the support framework (4) by the second articulation (28). It is
understood that in the first, second and third variant embodiments of the machine
(1), the first articulation (9) connects the support arm (29) either to the upper
connecting-rod (15) or to the lower connecting-rod (16), and that in the fourth,
fifth and sixth variant embodiments, the first articulation (9) connects the support
arm (29) to the central connecting-rod (26).

The connecting element (31) can be a bar articulated on one hand to the arm
(30), on another hand to the articulation device (12), therefore either to the upper
connecting-rod (15) or to the lower connecting-rod (16) or to the central
connecting-rod (26), as a function of the variant embodiments taken in account.

Alternatively, the connecting element (31) can be a jack articulated to the

arm (30) and to the articulation device (12), as shown in Figure 15, or else a jack
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articulated to the arm (30) and to the support arm (29), as shown in Figure 16. The
fact that the connecting element (31) is a jack rather than a bar brings the
advantage that, in the work position, a variation in length of the jack brings about
a translation of the work element (5) following a direction substantially
perpendicular to the direction of advance (A). Now, the machine (1) according to
the invention is preferably used in combination with a frontal agricultural machine
of the same type. Such a combination must ensure an overlap between the
working width of the frontal machine and the respective working widths of the
work devices (3). So as to ensure that this operating condition is respected, in
particular when the assembly formed by the tractor, the frontal machine and the
machine (1) according to the invention follows a curved trajectory on the ground
or else rolls over a sloping ground, it is necessary to provide a device making it
possible to offset at least one of the work elements (5) following a direction
perpendicular to the direction of advance (A). This effect is obtained by a
variation in length of the jack, which brings about a pivoting of the arm (30) about
the second articulation (28). The articulation between the arm (30) and the support
framework (4) is then moved in a direction perpendicular to the direction of
advance (A) and this results in the sought translation of at least one of the work
elements (5).

Alternatively, the same effect can be achieved by the fact that the connecting
device (27) is a support arm formed by two bars which are able to slide one with
respect to the other, as shown in Figure 17. The sliding of the two bars can be
operated by a hydraulic jack articulated to the two bars, with a lengthening of the
jack having the effect of a distancing of the two bars and therefore a lengthening
of the support arm, whereas a contraction of the jack has the effect of a moving
closer of the two bars and therefore a shortening of the support arm.

In the work position shown in Figures 2 and 3, the distance separating the
axis of the first articulation (9) from the axis of the second articulation (28) is
substantially maximum, the consequence being that the work elements (5) have a
substantially maximum distancing one with respect to the other following a
direction perpendicular to the direction of advance (A). Now, the machine (1)

according to the invention is preferably used in combination with a frontal
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agricultural machine of the same type, designed and mounted such that there is an
overlap between the working width of the frontal machine and the respective
working widths of the work devices (3). Consequently, the above-mentioned
maximum distancing allows the combination of the frontal machine and of the
machine (1) according to the invention to work over a large width. The fact that
the distance separating the axis of the first articulation (9) from the axis of the
second articulation (28) is greater in the work position than in the transport
position has as a second advantageous consequence the reducing of the length of
the machine (1) in the transport position.

Furthermore, a lifting jack (32) is provided, articulated between the
articulation device (12) and each of the work devices (3), preferably between the
articulation device (12) and each of the support arms (29). In the work position,
the lifting jack (32) allows on one hand the lifting at a certain distance above the
ground of the work elements (5) during passage over a windrow, on another hand
the adjusting of the pressure exerted on the ground by the work elements (35).

A release jack (33), articulated between the articulation device (12) and each
of the work devices (3), preferably between the articulation device (12) and each
of the support arms (29) is also provided. In addition, each of the work devices (3)
in the work position can pivot about a third articulation (34) having a substantially
vertical axis. In the variant embodiment illustrated by Figures 1 to 9, the release
jack (33) is articulated at the front of the upper connecting-rod (15) and at the
front of the support arm (29), furthermore the third articulation (34) connects the
upper connecting-rod (15) to the first articulation (9), such that in the work
position the work device (3) can pivot in a substantially horizontal plane. When
the work element (5) meets an obstacle such as a stone, the third articulation (34)
allows the work device (3) to pivot about it in a direction opposite to the direction
of advance (A), with the aim of damping the impact against this obstacle. Once
the obstacle has been passed, the release jack (33) returns the work device (3) into
its initial position substantially perpendicular to the direction of advance (A).

The front part (10) is attached to the hitching device (7) by means of a
connection (35). The hitching device (7) includes an upper casing (36), a lower

casing (37) and a hitching arch (38) connectable to the two bottom anchoring
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points (39) of the three-point hitching device (40) of the tractor (6). The upper
casing (36) and the lower casing (37) are connected by a fourth articulation (41),
the axis of which is substantially vertical. Thus, the fourth articulation (41)
enables the central frame (2) to pivot freely with respect to the tractor (6) in a
substantially horizontal plane, and hence makes it possible to improve the
handling of the tractor (6) — machine (1) assembly both in transport position and
in work position, without it being necessary to provide the machine (1) with a
directional train of wheels. The lower casing (37) is connected to the hitching arch
(38) by a fifth articulation (42), the axis of which is substantially horizontal and
perpendicular to the straight line connecting the two bottom anchoring points (39).
Thus, the fifth articulation (42) enables the central frame (2) to pivot freely with
respect to the tractor (6) following an axis parallel to the direction of advance (A),
the pivoting enabling the work devices (3), in particular in work position, to
follow the terrain over the whole of their width when the tractor (6) — machine (1)
assembly passes from a horizontal ground to a sloping ground or vice versa.

The lower casing (37) includes an input hitching element (43) designed to be
hitched to the power take-off (44) of the tractor (6) with a view to the driving of
the work elements (5). The upper casing (36) includes two output hitching
elements (45) which are each directed towards one, respectively the other, of the
work devices (3). The lower casing (37) and the upper casing (36) contain
meshing elements connecting mechanically the input hitching element (43) to the
output hitching elements (45) such that the mechanical energy provided to the
input hitching element (43) is evenly distributed towards the output hitching
elements (45). An example embodiment of the meshing elements comprises a first
toothed wheel which is rigidly fastened to the input hitching element (43) and
turning about the same axis as the input hitching element (43). This first toothed
wheel meshes with a second toothed wheel oriented perpendicularly to the first
toothed wheel, the second toothed wheel turning about an axis coincident with the
axis of the fourth articulation (41). The first and second toothed wheels are housed
inside of the lower casing (37). The second toothed wheel is rigidly fastened to a
third toothed wheel turning about the same axis as the second toothed wheel. The

third toothed wheel is housed in the upper casing (36) and meshes directly with
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two output toothed wheels which drive in rotation the output hitching elements
(45).

The hitching device (7) which is thus constituted enables the central frame
(2) to pivot in all the planes with a great amplitude, whilst ensuring a homokinetic
driving of the work elements (5).

Each work device (3) includes a gear casing (46) for the putting into motion
of at least one of the work elements (5). The gear casing (46) is preferably formed
by a gear transmission casing including one or more reduction steps. The gear
casing (46) is connected to the output hitching element (45) directed towards the
corresponding work device (3) via an articulated transmission element (47). The
articulated transmission element (47) includes a first telescopic shaft (48)
connected by a universal joint (49) of the cardan type to the output hitching
element (45) and also a second shaft (50) connected by a universal joint, which is
not shown, of the cardan type to the gear casing (46). The first and second shafts
(48, 50) are connected by a coupling (51) formed by a rigid shaft carrying at each
of its ends a universal joint (52, 53) of the cardan type connected to the first,
respectively to the second shaft. The rigid shaft is in pivot connection with respect
to a support (54) which is rigidly fastened to the support framework (4) of the
work device (3). The pivot connection is positioned with respect to the work
device (3) such that the length of the first telescopic shaft (48) is substantially
constant between the work position and the transport position.

It is readily evident that the invention is not limited to the embodiment
described above and represented in the attached figures. Modifications remain
possible, in particular with regard to the constitution or the number of the various
elements or by substitution of technical equivalents without, however, departing

from the scope of protection such as defined in the attached claims.
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PATENTKRAYV

1. Landbrugsmaskine (1) omfattende en central ramme (2) og to arbejdsanordninger
(3), hvor den centrale ramme (2) er udfgrt til at blive tilkoblet en traktor (6) for at bli-
ve trukket af denne, og som er forsynet med hjul (8) i kontakt med jorden, hvor hver
arbejdsanordning (3) er forbundet med den centrale ramme (2) med en fgrste ledfor-
bindelse (9) og som kan forskydes mellem en transportposition, hvori hver anordning
forlgber i et plan tilnermelsesvis parallelt med kgreretningen (A), og en arbejdsstilling
hvori hver anordning forlgber i et plan tilnermelsesvis lodret pa kgreretningen (A),
kendetegnet ved, at nevnte centrale ramme (2) bestar af en forende (1), en bagende
(11), der baerer hjulene (8), og en ledforbindelsesanordning (12), at nevnte ledforbin-
delsesanordning (12) omfatter mindst en trekstang (15, 16, 26), der er ledforbundet
med nzevnte forende (10) og nevnte bagende (11), at nevnte ledforbindelsesanord-
ning (12) ved hjelp af en forskydningsanordning (24) kan svinge i et plan tilnermel-
sesvis vertikalt og tiln®rmelsesvis parallelt med kgreretningen (A) 1 forhold til nevnte
forende (10) og i forhold til n@vnte bagende (11), at hver arbejdsanordning (3) er for-
bundet direkte med naevnte ledforbindelsesanordning (12) af nevnte fgrste ledbindelse
(9), at nevnte fgrste ledforbindelses (9) akse forlgber i1 et plan tiln®ermelsesvis verti-
kalt og tiln@rmelsesvis parallelt med kgreretningen (A), at nevnte fgrste ledforbindel-
ses (9) akse 1 nevnte plan og 1 nevnte arbejdsstilling, udviser en heldning mod jorden
langs en retning modsat kgreretningen (A), og at hver arbejdsanordning (3), 1 nevnte

transportstilling, er foldet bagud omkring n®vnte fgrste ledforbindelse (9).

2. Landbrugsmaskine ifglge krav 1, kendetegnet ved, at nevnte fgrste ledforbindel-

ses (9) akse, 1 arbejdsstilling, forlgber i1 en tiln®rmelsesvis horisontal retning.

3. Landbrugsmaskine ifglge krav 1 eller 2, kendetegnet ved, at nevnte fgrste ledfor-

bindelses (9) akse, i transportstilling, har en stilling tet pa det vertikale.

4. Landbrugsmaskine ifplge et hvilket som helst af kravene 1-3, kendetegnet ved, at
nevnte mindst ene trekstang (15, 16, 26) af nevnte ledforbindelsesanordning (12)
omfatter en bagende ledforbundet med navnte bagerste del (11), og at n®vnte bagen-
de forskydes i kgreretningen (A) og mod jorden, nar navnte landbrugsmaskine (1)

forskydes fra n@evnte arbejdsstilling mod n®vnte transportstilling.
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5. Landbrugsmaskine ifglge krav 4, kendetegnet ved, at nzvnte fgrste ledforbindel-
sers (9) akser forskydes i kgreretningen (A) og mod jorden, nar na@vnte landbrugsma-

skine (1) forskydes fra nevnte arbejdsstilling mod n&vnte transportstilling.

6. Landbrugsmaskine ifglge et hvilket som helst af kravene 1-5, kendetegnet ved, at
ledforbindelsesanordningen (12) bestar af en gvre traekstang (15) og en nedre trek-
stang (16), der danner en deformerbar firkant, at nevnte gvre trekstang (15) er for-
bundet med nevnte forende (10) ved hjelp af en ledforbindelse (20) og med navnte
bagerste del (11) ved hjelp af en ledforbindelse (19), og at n®vnte nedre trekstang
(16) er ledforbundet med n@vnte forreste del (10) ved hjzlp af en ledforbindelse (21)
og med nevnte bagerste del (11) ved hjelp af en ledforbindelse (23).

7. Landbrugsmaskine ifglge krav 6, kendetegnet ved, at nevnte forskydningsanord-
ning (24) er en anordning med variabel lengde (25) forbundet mellem nevnte forreste

del (10) og nzvnte bagerste del (11).

8. Landbrugsmaskine ifglge krav 6, kendetegnet ved, at nevnte forskydningsanord-
ning (24) er en anordning med variabel lengde (25) ledforbundet mellem nevnte gvre

treekstang (15) og n@vnte nedre trekstang (16).

9. Landbrugsmaskine ifglge krav 6, kendetegnet ved, at nzvnte forskydningsanord-
ning (24) er en anordning med variabel lengde (25) ledforbundet mellem den ene af

navnte trekstenger (15, 16) og nevnte centrale ramme (2).

10. Landbrugsmaskine ifglge et hvilket som helst af kravene 7-9, kendetegnet ved, at

navnte anordning med variabel lengde (25) er en hydraulisk donkraft.

11. Landbrugsmaskine ifglge et hvilket som helst af kravene 1-5, kendetegnet ved, at

ledforbindelsesanordningen (12) bestar af en central traekstang (26).

12. Landbrugsmaskine ifglge krav 11, kendetegnet ved, at nevnte forskydningsan-
ordning (24) bestar af en fgrste anordning med variabel leengde (25) ledforbundet mel-

lem n®vnte centrale trekstang (26) og nevnte forreste del (10), og af en anden anord-
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ning med variabel lengde (25) ledforbundet mellem navnte centrale trekstang (26)

og nevnte bagerste del (11).

13. Landbrugsmaskine ifglge krav 11, kendetegnet ved, at nevnte forskydningsan-
ordning (24) bestar af en fgrste anordning med variabel leengde (25) ledforbundet mel-
lem navnte centrale trekstang (26) og nevnte centrale ramme (2) og af en anden an-
ordning med variabel lengde (25) ledforbundet mellem navnte forreste del (10) og

navnte bagerste del (11).

14. Landbrugsmaskine ifglge krav 11, kendetegnet ved, at nevnte forskydningsan-
ordning (24) bestar af en fgrste anordning med variabel leengde (25) ledforbundet mel-
lem n®vnte forreste del (10) og n®vnte bagerste del (11) og af en anden anordning
med variabel lengde (25) ledforbundet mellem n®vnte forreste del (10) og navnte

bagerste del (11).

15. Landbrugsmaskine ifglge et hvilket som helst af kravene 12-14, kendetegnet ved,
at i det mindste en af nevnte anordninger med variabel lengde (25) er en hydraulisk

donkraft.

16. Landbrugsmaskine ifglge et hvilket som helst af kravene 1-15, kendetegnet ved,
at i nevnte transportposition, er nevnte maskines (1) tyngdepunkt lokaliseret foran og

i nerhed af nevnte hjuls (8) akser.

17. Landbrugsmaskine ifglge et hvilket som helst af kravene 1-16, kendetegnet ved,
at hver arbejdsanordning (3) omfatter en forbindelsesanordning (27) og en bereram-
me (4), der understgtter mindst et arbejdsredskab (5), at nevnte forbindelsesanordning
(27) er forbundet med nevnte ledforbindelsesanordning (27) ved hjelp af nevnte fgr-
ste ledforbindelse (9), at nevnte forbindelsesanordning (27) er forbundet med nevnte
bareramme (4) ved hjelp af en anden ledforbindelse (28), og at n@vnte forbindelses-
anordning (27) udfgres sdledes at den afstand, der adskiller naevnte fgrste ledforbin-
delsesakse (9) fra nevnte anden ledforbindelsesakse (28), er stgrre i na@vnte arbejds-

position end nevnte transportposition.
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18. Landbrugsmaskine ifglge krav 17, kendetegnet ved, at n®vnte forbindelsesan-
ordning (27) omfatter en udliggerarm (29), en arm (30) og et forbindelsesled (31), at
navnte udliggerarm (29) er forbundet med nevnte ledforbindelsesanordning (12) ved
nevnte fgrste ledforbindelse (9) og er ledforbundet med n®vnte arm (30), at nevnte
arm (30) er forbundet med navnte bereramme (4) ved hjzlp af nevnte anden ledfor-

bindelse (28), og at nevnte forbindelsesled (31) er ledforbundet med navnte arm (30).

19. Landbrugsmaskine ifglge krav 18, kendetegnet ved, at nevnte forbindelsesled

(31) er en stang ledforbundet med navnte ledforbindelsesanordning (12).

20. Landbrugsmaskine ifglge krav 18, kendetegnet ved, at nevnte forbindelsesled
(31) er en donkraft ledforbundet med n®vnte ledforbindelsesanordning (12) og at
nevnte donkraft er ledforbundet med nevnte arm (30) saledes at en variation i leeng-
den af n®vnte donkraft, i nevnte arbejdsposition, udleder en translation af navnte

arbejdsled (5) langs en retning tilnaermelsesvis vinkelret pa kgreretningen (A).

21. Landbrugsmaskine ifglge krav 18, kendetegnet ved, at nevnte forbindelsesled
(31) er en donkraft ledforbundet med navnte udliggerarm (29) og at n®vnte donkraft
er ledforbundet med navnte arm (30), saledes at en variation i lengden af navnte
donkraft, 1 nevnte arbejdsstilling, udleder en translation af n®vnte arbejdsled (5) langs

en retning tilnaermelsesvis vinkelret pa kgreretningen (A).

22. Landbrugsmaskine ifglge krav 17, kendetegnet ved, at nzvnte forbindelsesan-
ordning (27) er en udliggerarm dannet af to stenger, der kan glide i forhold til hinan-

den.

23. Landbrugsmaskine ifglge et hvilket som helst af kravene 1-21, kendetegnet ved,
at en lgftedonkraft (32) er ledforbundet mellem navnte ledforbindelsesanordning (12)

og hver af nevnte arbejdsanordninger (3).

24. Landbrugsmaskine ifglge et hvilket som helst af kravene 1-22, kendetegnet ved,
at en udlgserdonkraft (33) er ledforbundet mellem navnte ledforbindelsesanordning

(12) og hver af nzvnte arbejdsanordninger (3), og at hver af nevnte arbejdsanordnin-
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ger (3) 1 nevnte arbejdsstilling kan svinge omkring en tredje ledforbindelse (34) med

tilnermelsesvis vertikal akse.

25. Landbrugsmaskine ifglge et hvilket som helst af kravene 1-23, kendetegnet ved,
at nevnte forreste del (10) er forbundet ved hjzlp af en forbindelse (35) med en sam-
menkoblingsanordning (7), der omfatter et gvre hus (36), et nedre hus (37) og en kob-
lingsbue (38), der forbindes med to nedre ankerpunkter (39) af traktorens (6) tre-
punktssystem (40), at nevnte forbindelse (35) forbinder navnte forreste del (10) med
nevnte gvre hus (36), at nevnte gvre hus (36) og nevnte nedre hus (37) er forbundne
af en fjerde ledforbindelse (41), hvis akse er tilnrmelsesvis vertikal, at neevnte nedre
hus (37) er forbundet med nzvnte koblingsbue (38) af en femte ledforbindelse (42),
hvis akse er tiln@rmelsesvis horisontal og vinkelret pa den rette linje, der forbinder

navnte to nedre ankerpunkter (39).

26. Landbrugsmaskine ifglge krav 24, kendetegnet ved, at nevnte nedre hus (37)
omfatter et indgangskoblingselement (43) udformet til at kobles til traktorens (6)
kraftudtag (44), at nevnte gvre hus (36) omfatter to udgangskoblingselementer (45),
at hvert af nevnte udgangskoblingselementer (45) er rettet mod den ene henholdsvis
den anden af n®vnte arbejdsanordninger (3), at nevnte nedre hus (37) og n®vnte gvre
hus (36) indeholder indgrebselementer, der mekanisk forbinder nevnte indgangskob-
lingselement (43) med n®vnte udgangskoblingselementer (45), saledes at den meka-
niske energi leveret til nevnte indgangskoblingselement (43) er fordelt ligeligt mellem

navnte udgangskoblingselementer (45).

27. Landbrugsmaskine ifglge krav 25, kendetegnet ved, at hver arbejdsanordning (3)
omfatter en gearkasse (46) for at bringe mindst en af n®vnte arbejdsdele (5) 1 beve-
gelse, at nevnte gearkasse (46) er koblet til n®vnte udgangskoblingselement (45), der
er rettet mod n®vnte arbejdsanordning (3) via et leddelt transmissionselement (47),
der omfatter en teleskopaksel (48), hvor nevnte leddelte transmissionselement (47) er
ledforbundet med navnte arbejdsanordning (3) saledes at leengden af nevnte tele-
skopaksel (48) er tilnermelsesvis konstant mellem nevnte arbejdsposition og n®vnte

transportposition.
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28. Landbrugsmaskine ifglge et hvilket som helst af kravene 1-27, kendetegnet ved,

at det er en slamaskine.
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