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MACHINE FOR HARVESTING FODDER

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to an agricultural
machine for the harvesting of plants, in particular of fodder,
this machine being movable in a direction of advance and
comprising in particular:

[0003] a chassis,

[0004] atleast one support arm articulated on the chassis
and movable with respect to the chassis between a work
configuration in which the support arm extends laterally
with respect to the chassis, and a transport configuration
in which the support arm is folded such that its overall
dimension perpendicularly to the direction of advance
(A) is reduced,

[0005] at least one work tool comprising an inner lateral
end and an outer lateral end, and being able to occupy at
least one work position in which the work tool acts on
plants lying on the ground, and at least another position,

[0006] a connecting device, by means of which a frame
of the work tool is connected to the support arm, this
connecting device allowing, at least when the support
arm is in the work configuration, a first movement of the
work tool with respect to the support arm during which
the inner lateral end and the outer lateral end of the work
tool move vertically with respect to the support arm and
in the same vertical direction with respect thereto.

[0007] 2. Discussion of the Background

[0008] A machine of this type is known from the document
U.S. Pat. No. 8,186,138 B2. This machine is of the type
known under the name of “Merger”. This machine comprises
a chassis designed to be hitched to the rear of a tractor and
supported on the ground by wheels in its rear part. On at least
one lateral side of the chassis a support arm, carrying a work
tool, is articulated. This support arm can be placed in a work
configuration in which the work tool extends perpendicularly
to the direction of advance and substantially horizontally. The
work tool comprises a toothed rotor which, during work,
extends perpendicularly to the direction of advance and picks
up the plants lying on the ground. The picked up plants are
moved towards the rear by the rotor, in the direction of a belt
conveyor which moves the plants perpendicularly to the
direction of advance, in the direction of a lateral side of the
work tool. On the known machine, the work tool is, in its rear
part, connected to a support by means of an axis oriented
horizontally and parallel to the direction of advance when the
support arm is in the work configuration. This support is, in its
turn, connected to the support arm by means of a first con-
necting-rod and a second connecting-rod situated beneath the
first connecting-rod. At each of its ends, the first connecting-
rod is articulated on the support arm and on the support by
means of respective physical axes which are oriented hori-
zontally and transversely to the direction of advance when the
support arm is in its work configuration. The result of this
arrangement is that the first and second connecting-rods can
move vertically with respect to the support arm in the work
configuration, such that the work tool can, in its entirety,
move upwards or downwards to follow a terrain having an
uneven profile. However, this movement is solely vertical.
The support arm being in the work configuration, the dis-
tance, measured horizontally and perpendicularly to the
direction of advance, which separates the work tool from the
chassis, remains constant. During the harvesting period, the
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plants can, following their mowing, be grouped together in
windrows, the width and the spacing of which with respect to
one another vary according to the mowers and/or windrowers
which are used. One case of use of the known machine con-
sists in that the tractor and the machine straddle a first wind-
row, such that this first windrow passes between the wheels of
the tractor and between the wheels of the machine, and in that
the work tool picks up a second windrow parallel to the first
windrow and placed on a lateral side of the tractor. This
second windrow is deposited by the machine on or along the
first windrow, or on or along a third windrow parallel to the
second windrow and placed at a greater distance from the first
windrow. In such a case of use, the path of the tractor and of
the machine is forced by the fact that their respective wheels
must not crush the first windrow. It may therefore occur that
depending on the width of the second windrow and the dis-
tance which separates it from the first windrow, this second
windrow is only taken up partially by the work tool. The latter
therefore leaves a portion of the second windrow which is not
picked up. A complete picking up of the second windrow
therefore requires an additional passage of the machine,
which increases the time spent in the field and the operating
costs, and reduces productivity. In addition, the fact with
regard to the work tool of separating the second windrow into
two parts increases the risk of jamming of plants within the
work tool. Furthermore, the manner in which the second
windrow is redeposited on or along the first or the third
windrow cannot be modified, because it is forced by the
distance separating the work tool from the chassis, the wheels
of which straddle the first windrow. Consequently, the shape
of'the new windrow, obtained by the regrouping of the second
windrow and of the first or of the third windrow, is not always
optimal according to the nature of the plants and the meteo-
rological conditions which are encountered. Finally, the
known machine does not allow the transverse positioning of
the work tool to be modified with respect to the tractor.
Consequently, it is in particular not possible to adjust the total
width of the tractor/machine assembly during work.

[0009] Another machine known from the document WO
2011/112077 is in accordance with the preamble of claim 1.
On this machine, the work tool is connected to the concerned
support arm by means of a connecting device including a first
arm and a second arm. The first arm extends substantially in
the direction of advance, from a first vertical articulation axis
to the support arm. At its end remote from the first axis, the
first arm carries a second arm by means of a second articula-
tion axis extending substantially in the direction of advance.
This second arm extends transversely to the direction of
advance and carries, at its end remote from the second axis,
the frame of the concerned work tool. By pivoting of the
second arm about the second axis, the work tool can move
vertically. Furthermore, the second arm is telescopic so as to
enable a transverse movement of the work tool. This connect-
ing device is complex and cumbersome due to the first and
second arms which extend in different respective directions.
In particular, the telescopic arrangement of the second arm is
complicated and expensive. Finally, during work, the second
articulation axis is subjected to considerable mechanical
stresses. These originate on one hand from the vertical move-
ment of the second arm with respect to the first. On another
hand, the forces which the plants moved by the machine
advancing in the field exert on the work tool generate a torsion
torque about a vertical axis passing through the second articu-
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lation axis. This torque is high owing to the great length of the
transversely directed second arm, which can give rise to a
rapid wear of the second axis.

SUMMARY OF THE INVENTION

[0010] The present invention has the aim of proposing an
agricultural machine for the harvesting of plants which does
not have the above-mentioned drawbacks.

[0011] To this end, the invention is characterized in that the
connecting device comprises at least one arm oriented essen-
tially in the direction of advance when the support arm is in
the work configuration, that this arm is articulated on the
supportarm about a first axis which is oriented transversely to
the direction of advance and substantially horizontally when
the support arm is in the work configuration, and that this arm,
by pivoting about this first axis, can move vertically with
respect to the support arm in the work configuration, such that
the work tool can move vertically with respect to the support
arm.

[0012] Owing to the means with which the connecting
device is provided, the distance, measured horizontally and
perpendicularly to the direction of advance, which separates
the work tool from the chassis, can be adjusted to the different
work conditions. Thus, the transverse positioning of the work
tool with respect to the tractor can be modified. In addition, it
is possible to adjust the total width of the tractor/machine
assembly during work. By the transverse movement of the
work tool with respect to the support arm which they enable,
the means allow the distance to be easily adjusted with respect
to the chassis at which the plants harvested by the work tool
are redeposited on the ground by the machine, in particular in
the form of a windrow. The work tool of the machine, accord-
ing to the invention, can be intended in particular to windrow
plants lying on the ground. In this case, when the tractor
straddles a first windrow which passes between its wheels, the
means enable the work tool to be placed transversely at the
suitable distance from the chassis to take up, in entirety and at
one time, a second windrow placed on a lateral side of the
tractor. In addition, this second windrow can be redeposited
by the machine in an optimum manner on or along the first
windrow, or else on or along a third windrow placed at a
greater distance from the tractor, so as to obtain a new wind-
row of more bulky volume. The means therefore make it
possible to adjust the width, the height and the general shape
of this new windrow in accordance with the nature of the
plants, the meteorological conditions and the processing
capacity of the baler or of the chopper subsequently used to
pick up this new windrow. More generally, the means enable
an easy adjustment of the transverse overlap between the
working widths, on one hand of the work tool of a machine
according to the invention hitched to the rear of a tractor, on
another hand of a work unit placed at the front of the tractor.
This advantage applies of course to a work tool and to a work
unit of the above-mentioned type, but also to a work tool and
a work unit intended to mow plants. Furthermore, as the
means allow the second movement to be operated indepen-
dently of the first vertical movement of the work tool with
respect to the support arm, the connecting device according to
the invention allows the work tool to follow the terrain well,
whatever the transverse position of the work tool with respect
to the chassis. The following of the terrain is advantageously
obtained by the first vertical movement of the work tool with
respect to the support arm. During this first movement, the
support arm can remain immobile or at least substantially
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immobile, such that the suspended masses, in motion during
the first movement, are advantageously limited to the respec-
tive masses of the work tool and of the connecting device.
Finally, the connecting device grouping together the func-
tions of vertical movement and of transverse movement of the
work tool with respect to the support arm, the technical means
for articulating the support arm on the chassis and for ensur-
ing the movements of the support arm with respect to the
chassis, can be simplified and lightened. In particular, the
support arm can remain immobile, or substantially immobile,
with respect to the chassis when this support arm is in the
work configuration. In addition, the support arm can be sim-
plified and lightened, by being made of one part in a single
piece which does not integrate articulated and/or telescopic
connections.

[0013] Due to the fact that the connecting device of the
frame of the work tool to the support arm comprises an arm
oriented essentially in the direction of advance when the
support arm is in the work configuration, the connecting
device according to the invention can remain compact and
light. This compactness goes together with a good following
of' the terrain, since during work the arm can move vertically
with respect to the support arm, about the first transverse and
substantially horizontal axis by which the arm is articulated
on the support arm. The longitudinal orientation of the arm
and the transverse orientation of the first axis allow these
elements to readily resist the longitudinal forces exerted on
the work tool by the moved plants. Thus, the connecting
device according to the invention, connecting the frame ofthe
work tool to the support arm, has an improved durability.

[0014] According to an advantageous feature of the inven-
tion, the means comprise a first actuator which makes it
possible to move the work tool with respect to the support
arm, transversely to the direction of advance, between a first
transverse position with respect to the support arm, in which
the inner lateral end of the work tool is moved closer to a first
median vertical plane of the chassis, and a second transverse
position with respect to the support arm, in which this inner
lateral end is moved away from this first median vertical
plane. In the first transverse position of the work tool, the
width of the machine is reduced. When the machine is of the
type hitched to the rear of a tractor, the inner lateral end of the
work tool placed in this first transverse position is situated in
the extension of the rear axle of the tractor. The work tool can
then act on plants lying on the ground and situated at the rear
of the tractor. In the case of a work tool intended for the
windrowing of plants, the work tool can then take up a wind-
row passing between the wheels of the tractor for, for
example, moving it in the direction of the outer lateral end of
the work tool. In the second transverse position of the work
tool, the inner lateral end is situated for example substantially
in the extension of the rear wheel of the tractor situated on the
same side as that where the work tool extends with respect to
the chassis of the machine. This work tool can thus act on
plants situated on this side of the tractor, whether it is a work
tool intended for windrowing or for mowing these plants. In
particular in the case of a work tool intended for windrowing
plants, the latter can pick up a lateral windrow placed on this
side of the tractor, so as to redeposit it in the form of a
windrow, for example more or less in the centre of the
machine. A work tool intended for mowing can, in this second
transverse position, mow plants present on the side of the
tractor and regroup them in a lateral or more or less central
windrow with respect to the machine. Inthe second transverse
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position, the work tool can have a certain overlap with a work
unit placed at the front of the tractor.

[0015] According to an advantageous feature of the inven-
tion, the machine comprises two work tools each articulated
on the chassis by means of a respective support arm situated
onarespective side of the chassis. The means for moving each
work tool thus enable an adjustment of the total working
width of the machine. In addition, the means make it possible
to space these work tools more or less with respect to one
another with a view to adjusting the width of a windrow
formed in the centre of the machine by at least one of these
work tools. Furthermore, the means enable an adjustment of
the overlap between the respective working widths of the
work tools of a machine according to the invention hitched to
the rear of a tractor, and the working width of a work unit
placed at the front of the tractor.

[0016] According to another advantageous feature of the
invention, when each support arm is in its respective work
configuration and when at least one of the work tools is in the
second transverse position with respect to the corresponding
support arm, the inner lateral ends of these work tools are
distinctly spaced apart from one another perpendicularly to
the direction of advance (A), and when each support arm is in
its respective work configuration and each work tool is in the
first transverse position with respect to the corresponding
support arm, the inner lateral ends of these work tools are
juxtaposed. The first transverse position allows the machine
to act over a continuous width of plants. Work tools intended
to windrow can thus pick up a continuous width of plants, for
example mown or tedded plants spread on the ground, and
deposit them in a windrow on the left or right side of the
machine. The second transverse position allows each work
tool to act on plants distributed on the left and on the right of
the machine. Work tools intended to windrow can thus form a
central windrow deposited between the two work tools from
plants picked up by each respective work tool, for example
from two lateral windrows which are each taken up by a
respective work tool.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Other features and advantages of the invention will
emerge from the following description with reference to the
attached figures which represent a non-restrictive embodi-
ment of the machine according to the invention. In these
figures:

[0018] FIG.1 represents apartial view, in perspective, of an
embodiment of a machine according to the invention, com-
prising some partial sections;

[0019]

[0020] FIG. 3 represents a top view of the embodiment of
FIG. 1, comprising some partial sections;

[0021] FIG. 4 represents a top view of the embodiment of
FIG. 1, comprising some partial sections;

[0022] FIG. 5 represents a side view of the embodiment of
FIG. 1, hitched to a tractor, comprising some partial sections;

FIG. 2 is an enlargement of the view of FIG. 1;

[0023] FIG. 6 represents another side view of the embodi-
ment of FIG. 1;
[0024] FIGS. 7 to 9 each represent a front view of the

embodiment of FIG. 1, comprising some partial sections.
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DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0025] The machine 1 according to the invention is an agri-
cultural machine for the harvesting of plants, in particular of
fodder. This machine 1 comprises a chassis 2. As can be seen
from FIG. 1, this includes a central beam 3 which has at its
front end a hitching device 4 for hitching it to a tractor T
allowing the machine to be moved in a direction ofadvance A.
In the following description, the terms “front™, “rear”, “rear-
wards”, “downstream”, “behind”, “left” and “right” are
defined with respect to the direction of advance A, whilst the
terms “upwards”, “upper”, “above”, “lower” and “beneath”
relate to the ground. The central beam 3 extends along the
direction of advance A. In its rear part, the central beam 3
carries lateral posts 5 which extend in the direction of the
ground. The chassis 2 is supported on the ground by wheels 6.
Each wheel 6 is carried by a respective lateral post 5. At least
one support arm 7 is articulated on the chassis 2, which
support arm is carried by a lateral post 5. The support arm 7 is
connected to this lateral post 5 via an articulation element 8.
This articulation element 8 is articulated on the lateral post 5
by means of a first articulation axis 9. This articulation ele-
ment 8 is arranged in front of the wheels 6. This first articu-
lation axis 9 extends substantially in the direction of advance
A. This first articulation axis 9 is, in addition, substantially
horizontal. The support arm 7 is articulated on the articulation
element 8 by means of a second articulation axis 10 which is
substantially vertical when the machine is working. This sec-
ond articulation axis 10 is substantially perpendicular to the
first articulation axis 9. A third actuator 11 is arranged
between the support arm 7 and the chassis 2. This third actua-
tor 11, for example a jack, is articulated on the chassis 2 and
onthe articulation element 8 and makes it possibleto pivot the
latter about the first articulation axis 9. A connecting-rod 12
is, moreover, articulated on the chassis 2 and on the support
arm 7. When the third actuator 11 is in shortened position, the
second articulation axis 10 is substantially vertical. The sup-
port arm 7 then extends in a work configuration in which it
extends laterally with respect to the chassis 2. This work
configuration of the support arm 7 is illustrated in particular in
FIGS. 1, 3 and 5. The support arm 7 extends in addition in
front of the wheel 6 carried by the lateral post 5 to which the
support arm 7 is connected. In particular, the support arm is
substantially perpendicular to the direction of advance A. It s,
in addition, substantially horizontal. When the third actuator
11 is actuated to lengthening, it pivots the articulation element
8 upwards about the first articulation axis 9. Simultaneously,
the support arm 7 pivots about the second articulation axis 10,
owing to the connecting-rod 12 which connects it to the
chassis 2. The support arm 7 then pivots, from its work con-
figuration, upwards and towards the rear with respect to the
chassis 2. When the third actuator 11 is completely length-
ened, the support arm 7 is placed in a transport configuration.
This transport configuration of the support arm 7 is illustrated
in FIG. 6. In this configuration, the folded support arm 7
occupies a reduced overall dimension along a direction per-
pendicular to the direction of advance A. This reduced overall
dimension is obtained in particular by the fact that the support
arm 7 then extends above the wheel 6 carried by the corre-
sponding lateral post 5. In addition, the support arm 7 extends
substantially in the direction of advance A. It extends sub-
stantially on the horizontal. In the transport configuration, the
inner end 13 of the support arm 7 connected to the articulation
element 8 is situated in front of the wheel 6. The outer end 14
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of the support arm 7 remote from its inner end 13 is placed
behind the wheel 6. This folding kinematics of the support
arm 7 enables, for transport, both a reduced width of the
machine 1 and a good handling due to a reduced wheelbase.

[0026] The support arm 7 carries a work tool 15. The latter
comprises an inner lateral end 16 and an outer lateral end 17.
In the work configuration of the support arm 7, the work tool
15 is delimited laterally, i.e. transversely to the direction of
advance A, by the lateral ends 16 and 17. The work tool 15
also comprises a lower vertical end 18 and an upper vertical
end 19. In the work configuration of the support arm 7, the
work tool 15 is delimited vertically by the vertical ends 18 and
19. In the work configuration of the support arm 7, the work
tool 15 can occupy at least a work position in which the work
tool acts on plants lying on the ground. In such a work posi-
tion illustrated in FIG. 5, the work tool 15 extends laterally
with respect to the central beam 3 of the chassis 2. The inner
lateral end 16 is closer to the central beam 3 than the outer
lateral end 17 is. The lower vertical end 18 is close to, or
situated substantially at, the level of the ground. In this work
position, the work tool 15 extends transversely to the direc-
tion of advance A, in particular substantially perpendicularly
thereto. The work tool 15 extends, in addition, essentially in
a substantially horizontal plane. It extends in front of the
support arm 7. The movement of the support arm 7 between
its work configuration and its transport configuration leads to
moving the work tool 15 between its work position and a
transport position. In this transport position represented in
FIG. 6, the work tool 15 extends essentially in a plane sub-
stantially parallel to the direction of advance A. In particular,
the work tool 15 extends substantially on the vertical. It
extends above the support arm 7. The inner lateral end 16 of
the work tool 15 is placed in front of the corresponding wheel
6, in particular in front of the inner end 13 of the support arm
7.The outer lateral end 17 of the work tool 15 is placed behind
this wheel 6, in particular, viewed from a lateral side of the
machine 1, substantially at the same level as the outer end 14
of'the support arm 7. In the transport position of the work tool
15, its lower vertical end 18 is apparent for a person standing
on the side of the machine 1 where this work tool 15 extends.
Conversely, the upper vertical end 19 of the work tool 15 is
notvisible because it faces the central beam 3 of the chassis 2.

[0027] The machine 1 according to the embodiment of the
figures is a haymaking machine. A haymaking machine is in
particular a windrower for plants lying on the ground. A
haymaking machine is in particular a machine of the type
known under the name of “Merger”. In the embodiment of the
figures, the work tool 15 comprises a pick-up device 20 for
plants lying on the ground and a displacement device 21
placed downstream. In FIGS. 1, 2, 7, 8 and 9, the pick-up
device 20 and the displacement device 21 comprise some
partial sections, so as to make the other elements of the
machine 1 better visible. The pick-up device 20 comprises a
rotor 22 able to turn about a rotation axis 23 in anticlockwise
direction, viewed from the right of the pick-up device 20. In
the work position of the work tool 15, the rotor 22 is driven
about this rotation axis 23 which extends transversely to the
direction of advance A, in particular substantially perpen-
dicularly thereto, and in particular substantially horizontally.
The pick-up device 20 also comprises teeth 24 which pick up
the plants at the level of the ground, lift them and throw them
towards the rear. These teeth 24 comprise teeth points which
describe a curved envelope when the teeth 24 are driven. The
pick-up device 20 is able to pick up plants gathered together
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onthe ground in windrows, or else spread on the ground in the
form of mown, tedded or pre-tedded plants. The pick-up
device 20 is, for example, of the type known under the name
of “pick-up”, the teeth 24 of which are carried by the rotor 22
and emerge from a plurality of blades curved around the rotor
22 and placed beside one another along the rotation axis 23.
The teeth 24 move between these blades. The teeth 24 are
driven such that they progressively release the plants which
approach the displacement device 21. To this end, the pick-up
device 20 comprises, for example, a fixed cam track in the
interior of which rollers move which are carried by cams
connected to the teeth 24. Alternatively, non-driven teeth (24)
can also be envisaged. The machine 1 according to the inven-
tion can comprise a pick-up device 20 which is carried out
differently. The latter can thus comprise a flexible belt wound
around, on one hand, a first rotor able to turn about a rotation
axis and placed at the front of the pick-up device 20, and on
another hand a second rotor placed more to the rear. This
second rotor can be placed, in particular, during work, at a
greater distance from the ground than the first rotor, so that the
pick-up device 20 moves the plants towards the rear and
upwards in the direction of the displacement device 21. Such
a belt comprises teeth, forks or hooks which can be fixed or
articulated on the belt. The driving of the pick-up device 20 is
carried out by means of any suitable element. It can be a
hydraulic or electric motor, which motor can be housed inside
the rotor or else can protrude laterally therefrom. The pick-up
device 20 can also be driven by means of a chain or a belt, or
elsea geartrain. A combination of such means is also possible.
The displacement device 21 for the picked up plants is situ-
ated at the rear of and close to the pick-up device 20 so that it
receives the plants thrown towards the rear by the latter. The
displacement device 21 can be driven for moving the plants
transversely to the direction of advance A. In the embodiment
of the figures, this displacement device 21 comprises a belt
conveyor 25. This belt 25 is driven during work such that it
moves the plants transversely to the pick-up device 20, in
particular substantially parallel to the rotation axis 23 of the
rotor 22. The plants are then redeposited on the ground in the
form of a windrow with a view to their being subsequently
taken up. On the rear side of the displacement device 21 a
deflector 26 is arranged, illustrated in FIG. 5 and not repre-
sented in the other figures for the purposes of clarity. The
latter comprises a portion 27 which is substantially vertical
during work, to limit the projection of the plants towards the
rear. The deflector 26 can also comprise another portion 28
which is substantially horizontal during work, to limit the
projections of plants upwards. This other portion 28 is placed
in the continuity of the substantially vertical portion 27, above
the displacement device 21. The displacement device 21 can
also be a roller conveyor, these rollers being for example
mounted on rotation axes oriented, during work, substantially
in the direction of advance A. Such rollers are preferably
placed beside one another and at a slight distance from one
another, and can be driven such that the plants are moved
transversely to the pick-up device 20. The driving of the
displacement device 21, for example of the belt conveyor 25
or of the rollers, is carried out by means of any suitable
element. It can be a hydraulic or electric motor. A driving by
means of a chain or a belt, or else a geartrain, can also be
envisaged. A combination of such means is, of course, pos-
sible. These means can be actuated in one operating direction
or the other. In particular in the case of a belt conveyor 25 or
roller conveyor, the plants can thus be transferred towards the
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left side or the right side of the work tool 15, for example, to
form a windrow on one side or the other. The pick-up device
20, the displacement device 21 and the deflector 26 which the
work tool 15 comprises, are supported by a frame 29 of this
work tool 15. This frame 29 extends partly beneath the work
tool 15 placed in work position, in particular beneath the
displacement device 21. The frame 29 also extends partly at
the rear of the work tool 15 in work position, in particular at
the rear of the displacement device 21. The frame 29 carries at
least one support element 30 by means of which the work tool
15 rests on the ground. The frame 29 preferably carries at least
two support elements 30. The support element 30 is, for
example, a skid. This skid extends, for example, beneath the
displacement device 21. In particular, two skids can be pro-
vided beneath the displacement device 21. The support ele-
ment 30 can also be a roller. This roller 30 is, for example,
placed beneath the displacement device 21, or at a lateral end
16, 17 of the work tool 15. In particular, two rollers 30 can be
provided, placed beneath the displacement device 21. Two
rollers 30 can also be provided, each placed at a respective
lateral end 16, 17 of the work tool 15. This or these support
elements 30 lead the work tool 15 to follow the level differ-
ences of the ground and allow it to move on the ground,
limiting the introduction of earth in the worked plants. The
frame 29 of the work tool 15 is connected to the support arm
7 by means of a connecting device 31.

[0028] The connecting device 31 is configured so as to
enable, at least when the support arm 7 is in the work con-
figuration, a first movement of the work tool 15 with respect
to the support arm 7, during which the inner lateral end 16 and
the outer lateral end 17 of the work tool 15 move vertically
with respect to the support arm 7 and in the same vertical
direction with respect thereto. This first movement is allowed
at least during the work of the machine so that the concerned
work tool 15 can readily follow the terrain. At least when the
support arm 7 is in the work configuration, the lateral ends 16
and 17 are therefore allowed, during their simultaneous
respective vertical movements with respect to the support arm
7, to both move away from the ground, or else to both move
close to it. The connecting device 31 comprises at least one
arm 32 which is visible in particular in FIGS. 1 to 4. In the
work configuration of the support arm 7, this arm 32 is ori-
ented essentially in the direction of advance A. “Oriented
essentially in the direction of advance A” means that this arm
32, in particular a length of this arm 32, forms an angle
comprised between 0° and approximately 45° with the direc-
tion of advance A. In addition, in the work configuration of the
support arm 7, the arm 32 extends, at least for a large part of
it, in front of the support arm 7. The arm 32 is articulated on
the support arm 7 about a first axis 33. This first axis 33
connects, for example, the arm 32 directly to the support arm
7. The first axis 33 is oriented transversely, in particularly
substantially perpendicularly, to the direction of advance A,
and substantially horizontally, when the support arm 7 is in
the work configuration. The first axis 33 can be a physical
axis, i.e. an elongated piece having an essentially cylindrical
section, which permits the assembly of the arm 32 on the
support arm 7. The first axis 33 can also, or alternatively to a
physical axis, be a virtual axis. In this case, the first axis 33 is
a straight line about which the rotation of the arm 32 takes
place. A first virtual axis 33 exists when, for example, the
corresponding articulation of the arm 32 on the support arm 7
is of the ball type. By pivoting about the first axis 33 which
connects the arm 32 to the support arm 7, the arm 32 moves
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vertically with respect to the support arm 7 in the work con-
figuration. In this way, the work tool 15 moves vertically with
respect to this support arm 7. This possibility of vertical
movement of the work tool 15 by means of the arm 32 and of
the first axis 33 allows the work tool 15 to follow a terrain
having an irregular profile. It also allows the work tool 15 to
occupy the work position previously described, and also at
least a position raised from the ground, for example for pass-
ing a windrow, in which the work tool 15 does not act on the
plants lying on the ground. The vertical movement of the
work tool 15 and/or its placement in the raised position, are
possible even though the support arm 7 remains in its work
configuration, immobile or at least substantially immobile
with respect to the chassis 2. The arm 32 is in particular
articulated on the support arm 7 and on the frame 29 of the
work tool 15 about respective first axes 33. These first axes 33
allow the work tool 15 to move vertically with respect to the
support arm 7 and substantially parallel to the ground. These
first axes 33 are oriented transversely, in particular substan-
tially perpendicularly, to the direction of advance A, and
substantially horizontally, when the support arm 7 is in the
work configuration. These first axes 33 are in particular sub-
stantially parallel with one another. A first axis 33 can be a
physical axis, i.e. an elongated piece having an essentially
cylindrical section, which enables the assembly of the arm 32
on the support arm 7 or on the frame 29 of the work tool 15.
A first axis 33 can also, or alternatively to a physical axis, be
a virtual axis. In this case, the first axis 33 is a straight line
about which the rotation of the arm 32 takes place. A first
virtual axis 33 exists when, for example, the corresponding
articulation of the arm 32 on the support arm 7 or on the frame
29 of the work tool 15 is of the ball type. By pivoting about at
least one of these first axes 33, the arm 32 moves vertically
with respect to the support arm 7 in the work configuration. In
this way, the work tool (15) moves vertically with respect to
this support arm 7. During this movement, the arm 32 pivots
about the first axis 33 which connects it to the support arm 7,
and also about the first axis 33 which connects it to the frame
29 of the work tool 15. One of the first axes 33 connects for
example directly the arm 32 to the support arm 7. The other of
these first axes 33 connects for example directly the arm 32 to
the frame 29 of the work tool 15.

[0029] According to the invention, the connecting device
31 comprises means allowing a second movement of the work
tool 15 to be operated with respect to the support arm 7. This
second movement is transverse to the direction of advance A
and substantially horizontal, considering the support arm 7 in
the work configuration. This second movement can be oper-
ated when the support arm 7 is in the work configuration, or
also when the support arm 7 is in an intermediate configura-
tion situated between the work configuration and the trans-
port configuration. “Transverse to the direction of advance A
and substantially horizontal, considering the support arm 7 in
the work configuration” means that, even operated in the
intermediate configuration and not in the work configuration
of the support arm 7, this second movement would have an
orientation which, bringing the support arm 7 in an imaginary
manner back into its work configuration, would be transverse
to the direction of advance A and substantially horizontal. The
intermediate configuration is, for example, a configuration
for passing a windrow. The means make it possible to operate
this second movement independently of the first vertical
movement of the work tool 15 with respect to the support arm
7. Thus, the work tool 15 can readily follow the terrain,
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whatever the transverse position which it occupies with
respect to the chassis 2. To this end, the means comprise a
second axis 34 oriented substantially perpendicularly to the
first axis 33. In the work configuration of the support arm 7,
this second axis 34 is oriented substantially vertically. The
arm 32 is articulated on the support arm 7 about this second
axis 34. The second axis 34 connects, for example, the arm 32
indirectly to the support arm 7, by means of an articulation
piece 35 connected to the support arm 7 by means of the first
axis 33. The embodiment illustrated in FIG. 2 comprises such
an arrangement of the second axis 34. The second axis 34 can
be aphysical axis. The second axis 34 can be distinct from the
first axis 33. The second axis 34 can also cross the first axis 33,
in this case the first axis 33 and the second axis 34 form
together an articulation cross of the arm 32 on the support arm
7. The second axis 34 can also, or alternatively to a physical
axis, be a virtual axis. A second virtual axis exists when, for
example, the corresponding articulation of the arm 32 on the
support arm 7 is of the ball type. According to an alternative
which is not represented, the second axis 34 can directly
connect the arm 32 to the support arm 7. Such an arrangement
is obtained for example by means of an articulation cross
arranged between the arm 32 and the support arm 7, which
articulation cross integrates the first axis 33 and the second
axis 34. Another arrangement allowing the arm 32 to be
connected directly to the support arm 7 comprises an articu-
lation ball between the two above-mentioned elements,
which ball integrates the first axis 33 and the second axis 34
which are then virtual. Owing to the connection of the arm 32
to the support arm 7 by means of the first axis 33 and of the
second axis 34, the connecting device 31 groups together the
functions of vertical movement and transverse movement of
the work tool 15 with respect to the support arm 7. The
following of the terrain, the movement between the work
position and a raised position of the work tool above the
ground, and also the adjustment of its transverse position with
respect to the chassis 2 can thus be ensured by the sole
connecting device 31, in particular by the sole movements of
the arm 32 with respect to the support arm 7 in the vertical and
transverse directions. The arrangement of the support arm 7
and also its means for articulation and movement with respect
to the chassis 2 can be simplified and made lighter. In par-
ticular, it can be superfluous to have recourse to an arm 32 in
several articulated and/or sliding sections with a view to
moving the work tool 15 transversely with respect to the
chassis 2. The means comprise in particular second axes 34
oriented substantially perpendicularly to the first axis 33. In
the work configuration of the support arm 7, these second
axes 34 are oriented substantially vertically. These second
axes 34 are in particular substantially parallel with respect to
one another. These second axes 34 allow the work tool 15 to
keep, in top view of the machine 1, the same orientation with
respect to the direction of advance A, in particular to extend
substantially perpendicularly to the direction of advance A,
whatever the transverse position of the work tool 15 with
respectto the support arm 7 in work configuration. This effect
can be seen from a comparison of FIGS. 3 and 4. The arm 32
is articulated on the support arm 7 and on the frame 29 of the
work tool 15 about these respective second axes 34. One of
these second axes 34 connects, for example, indirectly the
arm 34 to the support arm 7 by means of the articulation piece
35 connected to the support arm 7 by means of the corre-
sponding first axis 33. The other of these second axes con-
nects, for example, indirectly the arm 32 to the frame 29 of the
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work tool 15, by means of another articulation piece 35 con-
nected to this frame 29 by means of the corresponding first
axis 33. A second axis 34 can be a physical axis, i.c. an
elongated piece having an essentially cylindrical section,
which enables the assembly of the arm 32 on the support arm
7 or on the frame 29 of the work tool 15. A second axis 34 can
be distinct from the corresponding first axis 33. A second axis
34 can also cross the corresponding first axis 33, in this case
the first axis 33 and the second axis 34 form together an
articulation cross of the arm 32 on the support arm 7 or on the
frame 29 of the work tool 15. A second axis 34 can also, or
alternatively to a physical axis, be a virtual axis. In this case,
the second axis 34 is a straight line about which the rotation of
the arm 32 takes place. A second virtual axis 34 exists when,
for example, the corresponding articulation of the arm 32 on
the support arm 7 or on the frame 29 of the work tool 15 is of
the ball type. According to an alternative which is not repre-
sented, one and/or the other of the respective second articu-
lation axes 34 on the support arm 7 and on the frame 29 of the
work tool 15 can directly connect the arm 32 to the support
arm 7, respectively to the frame 29. Such an arrangement is
obtained for example by means of an articulation cross
arranged between the arm 32 and the support arm 7, respec-
tively between the arm 32 and the frame 29, which articula-
tion cross integrates the concerned first and second axes 33
and 34. Another arrangement making it possible for the arm
32 to be connected directly to the support arm 7, respectively
to the frame 29, comprises an articulation ball between the
arm 32 and the support arm 7, respectively between the arm
32 and the frame 29, which ball integrates the concerned first
and second axes 33 and 34 which are then virtual.

[0030] The connecting device 31 comprises a connecting
element 36. In the work configuration of the support arm 7,
the connecting element 36 extends, at least for a large part of
it, in front of the support arm 7. The connecting element 36 is
oriented essentially in the direction of advance A when the
support arm 7 is in the work configuration.

[0031] “Oriented essentially in the direction of advance A”
means that the connecting element 36 forms an angle com-
prised between 0° and approximately 45° with the direction
of'advance A. The connecting element 36 is articulated on the
support arm 7 about a first connecting axis 37. This first
connecting axis 37 connects, for example, the connecting
element 36 directly to the support arm 7. The first connecting
axis 37 is oriented, when the support arm 7 is in the work
configuration, substantially horizontally and transversely, in
particular substantially perpendicularly, to the direction of
advance A. The first connecting axis 37 is substantially par-
allel to the first axis 33 of the arm 32. Following the example
of the first axis 33, the first connecting axis 37 can be a
physical axis. The first connecting axis 37 can also, or alter-
natively to a physical axis, be a virtual axis. In this case, the
first connecting axis 37 is a straight line about which the
rotation of the connecting element 36 takes place. A first
virtual connecting axis 37 exists when, for example, the cor-
responding articulation of the connecting element 36 on the
support arm 7 is of the ball type. By pivoting about the first
connecting axis 37, the connecting element 36 moves verti-
cally with respect to the support arm 7 in the work configu-
ration. The arm 32 is remote and not connected to the con-
necting element 36.

[0032] The connecting element 36 is articulated in particu-
lar on the support arm 7 and on the work tool 15 about
respective first connecting axes 37. One of these first connect-
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ing axes 37 connects, for example, the connecting element 36
directly to the support arm 7. The other of these first connect-
ing axes 37 connects, for example, the connecting element 36
directly to the frame 29 of the work tool 15. These first
connecting axes 37 are oriented, when the support arm 7 is in
the work configuration, substantially horizontally and trans-
versely, in particular substantially perpendicularly, to the
direction of advance A. These first connecting axes 37 are in
particular substantially parallel with respect to one another.
These first connecting axes 37 are in particular substantially
parallel to the first axis 33 of the arm 32. A first connecting
axis 37 can be a physical axis. A first connecting axis 37 can
also, or alternatively to a physical axis, be a virtual axis. In this
case, the first connecting axis 37 is a straight line about which
the rotation of the connecting element 36 takes place. A first
virtual connecting axis 37 exists when, for example, the cor-
responding articulation of the connecting element 36 on the
support arm 7 or on the frame 29 of the work tool 15 is of the
ball type. By pivoting about at least one of the first connecting
axes 37, the connecting element 36 moves vertically with
respect to the support arm 7 in the work configuration. In
particular, during this movement, the connecting element 36
pivots about the first connecting axis 37 which connects it to
the support arm 7. During this movement, the connecting
element 36 also pivots about the first connecting axis 37
which connects it to the frame 29 of the work tool 15.

[0033] In the embodiment of the figures, the connecting
device 31 comprises two arms 32. These are remote from one
another and not connected to one another. Each of these arms
32 is articulated on one hand on the support arm 7 by means
of a first axis 33 and a second axis 34, on another hand on the
frame 29 of the work tool 15 also by means of a first axis 33
and a second axis 34. Each arm 32 is remote from the con-
necting element 36 and not connected thereto.

[0034] The means comprise a second connecting axis 38
oriented substantially perpendicularly to the first connecting
axis 37. In the work configuration of the support arm 7, this
second connecting axis 38 is oriented substantially vertically.
The connecting element 36 is articulated on the support arm
7 about this second connecting axis 38. The second connect-
ing axis 38 can be a physical axis. The second connecting axis
38 can be distinct from the first connecting axis 37. The
second connecting axis 38 can also cross the first connecting
axis 37, in this case the first connecting axis 37 and the second
connecting axis 38 form together an articulation cross of the
connecting element 36 on the support arm 7. The second
connecting axis 38 can also, or alternatively to a physical axis,
be a virtual axis. A second virtual connecting axis 38 exists
when, for example, the corresponding articulation of the con-
necting element 36 on the support arm 7 is of the ball type.

[0035] The means comprise in particular second connect-
ing axes oriented substantially perpendicularly to the first
connecting axis 37. In the work configuration of the support
arm 7, these second connecting axes 38 are oriented substan-
tially vertically. The connecting element 36 is articulated on
the support arm 7 and on the frame 29 of the work tool 15
about these respective second connecting axes 38. A second
connecting axis 38 can be a physical axis. A second connect-
ing axis 38 can be distinct from the corresponding first con-
necting axis 37. A second connecting axis 38 can also cross
the first corresponding connecting axis 27, in this case the first
connecting axis 37 and the second connecting axis 38 form
together an articulation cross of the connecting element 36 on
the support arm 7 or on the frame 29 of the work tool 15. A
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second connecting axis 38 can also, or alternatively to a
physical axis, be a virtual axis. A second virtual connecting
axis 38 exists when, for example, the corresponding articula-
tion of the connecting element 36 on the support arm 7 or on
the work tool 15 is of the ball type.

[0036] According to an advantageous feature of the inven-
tion, an arm 32 extends towards the front from the support
arm 7 in the work configuration, in the direction of the lower
part of the frame 29. In particular, the first axis 33, connecting
this arm 32 to the frame 29 of the work tool 15, is situated
beneath the displacement device 21. A large part of the weight
of the work tool 15 is thus taken up by the arm 32. The first
axis 33, connecting the arm 32 to the frame 29 of the work tool
15, is in particular arranged substantially plumb with a
straight line parallel to the rotation axis 23 of the pick-up
device 20 and passing through the centre of gravity of the
work tool 15. In this way, this arm 32 carries the work tool 15
in abalanced manner, the tendency of the work tool 15 to want
to pivot about the first axis 33, connecting the arm 32 to the
frame 29, is reduced. In the embodiment of the figures, the
two arms 32 extend towards the front from the support arm 7
in the work configuration, in the direction of the lower part of
the frame 29. In particular, the first axes 33 connecting these
arms 32 to the frame 29 of the work tool 15, are situated
beneath the displacement device 21. These first axes 33 con-
necting the arms 32 to the frame 29 of the work tool 15 are in
particular arranged substantially plumb with a straight line
parallel to the rotation axis 23 of the pick-up device 20 and
passing through the centre of gravity of the work tool 15. In
this way, the work tool is almost in balance on the arms 32
which carry it, and the forces in the connecting element
36—stresses in traction or in compression—are very reduced.

[0037] The means comprise a first actuator 39 which makes
it possible to move the work tool 15 with respect to the
supportarm 7, transversely to the direction of advance A. This
first actuator 39 is, for example, a hydraulic jack. The first
actuator 39 connects two elements from amongst the support
arm 7, the connecting device 31 and the frame 29 of the work
tool 15. By being connected for example to the connecting
device 31, the first actuator 39 is connected to one of the arms
32 or to the connecting element 36. In the embodiment of the
figures, the first actuator 39 is arranged, in particular articu-
lated, between the support arm 7 and one of the arms 32. It
extends in a non-parallel manner to this arm 32. Thus, when
the first actuator 39 is driven to shortening or to lengthening,
it pivots the arm 32 about the second axis 34 which connects
it to the support arm 7. Of course, the first actuator 39 could
also be articulated between the support arm 7 and the frame
29 of the work tool 15, by extending in a non-parallel manner
to the arms 32. The first actuator 39 makes it possible to move
the work tool 15 between a first transverse position with
respect to the support arm 7 and a second transverse position
with respect to the support arm 7. In the first transverse
position illustrated in FIG. 3, the inner lateral end 16 of the
work tool 15 is brought closer to a first median vertical plane
P1 of the chassis 2. This first plane P1 is oriented in the
direction of advance A. It passes through the longitudinal axis
of the central beam 3 of the chassis 2. In the first transverse
position represented in FIG. 3, the inner lateral end 16 of the
work tool 15 is situated between the first plane P1 and the
wheel 6, situated, with respect to the central beam 3, on the
same side as the work tool 15. The work tool 15 can occupy a
first work position obtained by the positioning of the support
arm 7 in the work configuration, and by the positioning of the
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work tool 15 in the first transverse position with respect to the
support arm 7. In this first work position, the inner lateral end
16 of the work tool 15 is situated substantially in the first
median vertical plane P1 of the chassis 2. It will be noted in
particular in FIG. 3 that this inner lateral end 16 is then
situated beneath the central beam 3 of the chassis 2. In the
second transverse position of the work tool 15 with respect to
the support arm 7, illustrated in FIG. 4, the inner lateral end 16
of the work tool 15 is distanced from the first median vertical
plane P1 of the chassis 2. The work tool 15 can occupy a
second work position obtained by the positioning of the sup-
port arm 7 in the work configuration and by the positioning of
the work tool 15 in the second transverse position with respect
to the support arm 7. In this second work position, the inner
lateral end 16 of the work tool 15 is in particular situated
substantially at the level of the inner side 40 of the tyre of the
wheel 6 situated, with respect to the central beam 3, on the
same side as the work tool 15, or slightly away from this inner
side 40. In this way, the distance separating the inner lateral
end 16 from the first plane P1 is equal to, or slightly less than,
half the distance separating the respective inner sides 40 of
the tyres of the Wheels 6. The support arm 7 being in the work
configuration, two vertical planes each passing through a
length of a respective arm 32, are substantially parallel with
one another. In addition, the two arms 32 have substantially
the same length. In this way, the movement of the work tool
15 between the first transverse position and the second trans-
verse position is substantially parallel to a length of the sup-
port arm 7.

[0038] According to an advantageous feature of the inven-
tion, the work tool 15 comprises a second median vertical
plane P2 situated equidistant from the inner and outer lateral
ends 16 and 17, an arm 32 is situated between the inner lateral
end 16 and the second median vertical plane P2, and the other
arm 32 is situated between the second median vertical plane
P2 and the outer lateral end 17. In this way, the frame 29 of the
work tool 15 is held securely with respect to the support arm
7 in the work configuration.

[0039] This arrangement of the arms 32 considerably
reduces the tendency of the work tool 15 to want to pivot
about a vertical axis when, during work, the forces exerted on
the work tool 15 by the terrain and by the worked plants, are
not distributed uniformly between the inner lateral end 16 and
the outer lateral end 17 of the work tool 15. It is in particular
the case when the density of the worked plants, in particular
picked up, is not homogeneous, or else when a windrow
picked up by the work tool 15 is not centred with respect
thereto. Furthermore, an arm 32 is placed substantially at the
level of the inner end 13 of the support arm 7. This is the arm
32 situated between the inner lateral end 16 of the work tool
15 and the second median vertical plane P2. An arm 32 is
placed substantially at the level of the outer end 14 of the
support arm 7. This is the arm 32 situated between the second
median vertical plane P2 and the outer lateral end 17.

[0040] The connecting element 36 comprises a rod 41. In
particular, the connecting element 36 is constituted by a rod
41. In the work configuration of the support arm 7, this rod 41
is oriented essentially in the direction of advance A. “Ori-
ented essentially in the direction of advance A” means that
this rod 41 forms an angle comprised between 0° and approxi-
mately 45° with the direction of advance A. The rod 41 is
articulated on the support arm 7 and on the frame 29 of the
work tool 15 by means of the first and second connecting axes
37 and 38. In particular, the rod 41 is articulated directly on
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the support arm 7 by means of at least one of the concerned
first and second connecting axes 37 and 38, and directly on the
frame 29 of the work tool 15 by means of at least one of the
other concerned first and second connecting axes 37 and 38.
The rod 41 is of fixed or variable length. A rod 41 of variable
length comprises, for example, screwed elements with a left-
hand thread and a right-hand thread. It can also be composed
of elements able to slide one into the other and to be immo-
bilised one with respect to the other by means of a pin able to
engage in several adjustment holes. Finally, such a rod 41 of
variable length can take the form of a jack, in particular a
hydraulic jack.

[0041] The connecting element 36 and at least one of the
arms 32 are situated in respective planes which are vertically
distant from one another when the support arm 7 is in the
work configuration. As can be seen from FIG. 5, the connect-
ing element 36 extends in a plane which, when the support
arm 7 is in the work configuration, is vertically more remote
from the ground than that in which an arm 32, in particular
each arm 32, extends. When the support arm 7 is in the work
configuration, an arm 32, in particular each arm 32, extends,
at least over a portion of its length, beneath the displacement
device 21. The connecting element 36 itself extends, at least
over a portion of its length, from the support arm 7 in the
direction of the upper vertical end 19 of the work tool 15, for
example, in the direction of an upper part of the deflector 26,
placed at the rear of the displacement device 21.

[0042] The machine 1 according to the invention comprises
atleast a second actuator 42. The latter connects two elements
from among the support arm 7, the connecting device 31 and
the frame 29 of the work tool 15. In the embodiment of the
figures, the second actuator 42 is articulated between the
support arm 7 and an arm 32. The second actuator 42 is, for
example, a jack, in particular a hydraulic jack. The second
actuator 42 allows a movement of the work tool 15 to be
operated with respect to the support arm 7 towards at least one
raised position of the work tool 15 with respect to the support
arm 7, in which the work tool 15 is distant from the ground.
This raised position is illustrated in FIG. 7. In particular, two
second actuators 42 are provided for the work tool 15. Each is
articulated on the support arm 7 and on a respective arm 32.
The movement towards the raised position is operated by the
two second actuators 42 which are, for example, actuated
simultaneously. In the raised position with respect to the
support arm 7, the work tool 15 does not act on the plants
lying on the ground. This raised position is situated between
the work position and the transport position of the work tool
15. The movement of the work tool with respect to the support
arm 7, by means of the second actuator 42, towards the raised
position of the work tool 15 with respect to the support arm 7,
in particular from the work position of the work tool 15
towards the raised position of the work tool 15 with respect to
the support arm 7, comprises a vertical component. This
movement can be operated while the support arm 7 is in the
work configuration. This movement is essentially vertical. In
addition, the work tool 15 remains substantially parallel to the
ground during this movement. In the work configuration of
the support arm 7 and in the raised position of the work tool 15
with respect to the support arm 7, the work tool 15 extends
substantially perpendicularly to the direction of advance A. In
the work configuration of the support arm 7 and in the raised
position of the work tool with respect to the support arm 7, the
inner and outer lateral ends 16 and 17 of the work tool 15 are
situated substantially at the same height above the ground. In
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particular, the support arm 7 in the work configuration
remains immobile, or substantially immobile, with respect to
the chassis 2. The obtained raised position, while the support
arm 7 is in the work configuration, is, for example, a windrow
passing position of the work tool 15, enabling in particular the
passage above a windrow of small height formed previously
by a harvesting machine adjusted in wide spreading mode. In
this raised position of the work tool 15 with respect to the
support arm 7 in the work configuration, the vertical clear-
ance of the work tool 15 above the ground is considerable,
comprised between 200 mm and 400 mm for example, close
to 300 mm for example.

[0043] According to an advantageous feature of the inven-
tion, a raised position is a first raised position. This first raised
position which the work tool 15 can occupy with respect to
the support arm 7, is obtained by the transverse positioning of
the work tool 15 in the first transverse position with respect to
the support arm 7. The raised position illustrated in FIG. 7 is
in this case such a first raised position. From the first work
position of the work tool 15, the actuation of the second
actuator(s) 42 has the effect of raising the work tool 15 such
that the latter is moved towards the first raised position with
respect to the support arm 7.

[0044] According to another advantageous feature of the
invention, another raised position is a second raised position.
This second raised position which the work tool can occupy
with respect to the support arm 7, is obtained by the transverse
positioning of the work tool 15 in the second transverse
position with respect to the support arm 7. From the second
work position of the work tool 15, the actuation of the second
actuator(s) 42 has the effect of raising the work tool 15 such
that the latter is moved towards the second raised position
with respect to the support arm 7.

[0045] The work tool 15 can occupy in particular the first
and second raised positions with respect to the support arm 7,
namely sometimes one, sometimes the other, according to the
requirements, when the support arm 7 is in the work configu-
ration. It is likewise possible to move the work tool 15 from
the first raised position towards the second raised position,
and vice versa, by actuation of the first actuator 39, while the
support arm 7 is in the work configuration. Thus, from the first
raised first position illustrated in FIG. 7, the work tool 15 can
be distanced from the central beam 3 of the chassis 2 to reach
its second raised position, the support arm 7 remaining, dur-
ing this movement, in its work configuration.

[0046] The third actuator 11 arranged between the support
arm 7 and the chassis 2 makes it possible to operate a move-
ment of the support arm 7, with respect to the chassis 2,
towards the intermediate configuration with respect to the
chassis 2, which is situated between the work configuration
and the transport configuration. In this intermediate configu-
ration, the outer end 14 of the support arm 7 is situated at a
greater height above the ground than its inner end 13. In
addition, the outer end 14 is placed rearwards with respect to
the inner end 13. The support arm therefore has an oblique
orientation which is intermediate between its substantially
horizontal and transverse orientation in the work configura-
tion, and its orientation which is substantially horizontal and
substantially parallel to the direction of advance A in the
transport configuration. In this intermediate configuration of
the support arm 7 with respect to the chassis 2, the work tool
15 extends in an oblique manner with respect to a vertical
plane perpendicular to the direction of advance A.

Jan. 22, 2015

[0047] The work tool 15 can occupy the raised position(s)
with respect to the support arm 7 when the latter is in the
intermediate configuration. In this case, the work tool 15 is
distant from the ground. It does not act on the plants present
on the ground. FIG. 8 shows that the work tool 15 can occupy
the second raised position, with respect to the support arm 7,
when the latter is in the intermediate configuration. For its
part, FIG. 9 shows that the work tool 15 can occupy the first
raised position, with respect to the support arm 7, when the
latter is in the intermediate configuration. In particular, when
the support arm 7 is in the intermediate configuration, the first
actuator 39 can be actuated so as to move the work tool 15
with respect to the support arm 7 of the second transverse
position—see FIG. 8—towards the first transverse position—
see F1G. 9. In this way, the inner lateral end 16 ofthe work tool
15 is brought closer to the central beam 3 of the chassis 2.
Thus, when the support arm 7 is situated subsequently in its
transport configuration, the arm 32, in particular each arm 32,
connecting the frame 29 of the work tool 15 to the support arm
7, is oriented upwards and towards the front. In this way, the
work tool 15 has an advanced positioning with respect to the
support arm 7. The total length of the machine 1 during
transport is reduced.

[0048] When the work tool 15 is in a raised position, in
particular in each of the first and second raised positions, with
respectto the support arm 7 in the intermediate configuration,
the outer lateral end 17 of the work tool 15 is situated at a
greater height above the ground than its inner lateral end 16.
In addition, the outer lateral end 17 of the work tool 15 is
situated more to the rear than the inner lateral end 16. Thus, in
a raised position, in particular in each of the first and second
raised positions, with respect to the support arm 7 in the
intermediate configuration, the work tool 15 extends in an
oblique manner with respect to a vertical plane perpendicular
to the direction of advance A. Furthermore, the inner lateral
end 16 of the work tool 15 is situated at a greater height above
the ground in the intermediate configuration of the support
arm 7 than in the work configuration of the support arm 7 with
respect to the chassis 2, in particular when the work tool 15
occupies the first transverse position with respect to the sup-
port arm 7.

[0049] The intermediate configuration of the support arm 7
is, for example, a configuration for passing a windrow. A
raised position of the work tool 15 with respect to the support
arm 7 in the intermediate configuration is, for example, a
windrow passing position for the work tool 15, enabling in
particular the passage above a compacted windrow of con-
siderable height. In this raised position, the vertical clearance
of the work tool 15 above the ground is completely consid-
erable. The inner lateral end 16 is raised at a height from the
ground comprised between 500 mm and 1000 mm for
example, while the outer lateral end 17 is situated at a distance
from the ground comprised between 800 mm and 1300 mm
for example.

[0050] The second actuator 42 comprises a means for light-
ening the work tool on the ground. To this end, the second
actuator 42 comprises, for example, a jack which ensures the
functions at the same time of raising and of lightening the
work tool 15 with respect to the support arm 7. For the
lightening, this jack is, for example, connected to a pressure
accumulator. During work, the support arm 7 in work con-
figuration remains immobile, or substantially immobile, with
respect to the chassis 2. It is the second actuator 42 placed in
“floating” mode which enables the vertical movements of the



US 2015/0020492 Al

work tool 15 with respect to the chassis 2, these movements
being to a certain extent controlled and damped. Each second
actuator 42 articulated on the support arm 7 and on a respec-
tive arm 32 comprises such a lightening means. In addition,
the respective articulations of each arm 32 on the frame 29 of
the work tool 15 and on the support arm 7 are configured to
enable a pivoting of the work tool 15, with respect to the
support arm 7 in the work configuration, about a virtual axis
oriented substantially in the direction of advance A. Owing to
this lightening means and these articulations associated with
each arm 32, the arms 32 can, during work, move vertically
with respect to the support arm 7 independently of one
another. Thus, when the work tool 15 progresses over an
irregular terrain, its inner and outer lateral ends 16 and 17 can
move vertically in different directions and/or with different
amplitudes. In addition, given the location of each arm 32
between the second median vertical plane P2 and the corre-
sponding lateral end 16, 17, each arm 32 takes up substan-
tially the same fraction of the vertical forces exerted on these
arms 32 by the work tool. The lightening of the work tool 15
is balanced between the two arms 32. The lightening of the
work tool 15 over its working width is uniform.

[0051] The embodiment of the figures comprises two work
tools 15 each articulated on the chassis 2 by means of a
respective support arm 7 situated on a respective side of the
chassis 2. FIGS. 1 and 2 represent a single work tool 15,
arranged on the right side of the machine 1, the second work
tool 15 is placed on the left side of the machine 1. Each work
tool 15 comprises a frame 29 connected to the corresponding
support arm 7 by means of a respective connecting device 31.
By actuation of at least one, in particular of each, first actuator
39 associated with the corresponding work tool 15, it is pos-
sible to adjust the total working width of the machine 1. The
first actuator 39 associated with a work tool 15 can be actu-
ated when the support arm 7 is in the work configuration or in
the intermediate configuration. The respective pick-up
devices and displacement devices 21 are then more or less
distanced from one another, which makes it possible to vary
the width of a central windrow obtained from plants picked up
by each pick-up device 20 and moved by each displacement
device 21 turning in the direction of the central beam 3 of the
chassis 2. When each support arm 7 is in its respective work
configuration and when at least one of the work tools 15 is in
the second transverse position with respect to the correspond-
ing support arm 7, therefore when this work tool 15 is in its
second work position, the inner lateral ends 16 of these work
tools 15 are distinctly spaced from one another perpendicu-
larly to the direction of advance A. In particular, each work
tool 15 can be in the second transverse position with respect
to the support arm 7 in the work configuration, i.e. each work
tool 15 is then in its second work position. The distance,
separating the respective inner lateral ends 16, enables the
formation of a central windrow deposited between the two
work tools 15, from, for example, lateral windrows taken up
by each respective work tool 15. When each support arm 7 is
in its respective work configuration and each work tool 15 is
in the first transverse position with respect to the correspond-
ing support arm 7, i.e. when each work tool is in its respective
first work position, the inner lateral ends 16 of these work
tools 15 are juxtaposed. This arrangement of the work tools
15 enables the formation of a windrow deposited on the left or
right side of the machine 1, from, for example, a continuous
picked up width of plants, for example, of mown or tedded
plants spread on the ground.
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[0052] A transposition of the machine from a work situa-
tion to a transport situation comprises for example the steps
detailed below. The work tool 15 carried by the support arm in
the work configuration is firstly raised from the ground by
actuation of the second actuator(s) 42. This vertical move-
ment is operated keeping the transverse position of the work
tool 15 with respect to the support arm 7. Then the support
arm 7 is moved from its work configuration towards its inter-
mediate configuration. If the work tool 15 is, with respect to
the support arm 7, in a transverse position other than the first
transverse position, it is then moved by actuation of the first
actuator 39, which a view to reaching this first transverse
position. Finally, the support arm 7 is folded upwards and
towards the rear until reaching its transport configuration.
[0053] An agricultural machine 1 for the harvesting of
plants according to the invention can be a mower. On such a
machine, a work tool is configured for carrying out mowing
operations. Such a work tool comprises, for example, a mow-
ing device comprising a bar, along which discs or drums
provided with knives extend. This mowing device can be
followed by a processing device with fingers, flails or rollers,
and/or a windrowing device comprising one or more deflec-
tors, or else a belt or rollers, for moving the mown plants
transversely to the direction of advance. Such a machine
comprises, for example, two such work tools each placed on
a respective side of the chassis.

[0054] An agricultural machine 1 for the harvesting of
plants according to the invention can be a mounted machine,
in particular a machine mounted at the rear of a tractor. On
such a machine, the chassis comprises a central part having a
hitching device designed to hitch it to the three-point hitching
device of a tractor.

[0055] Ofcourse, the invention is not limited to the embodi-
ment described and represented in the attached figures. Modi-
fications remain possible, in particular from the point of view
of the constitution, the arrangement or the number of the
various elements, by different combination of the above-
mentioned features, or by substitution of technical equiva-
lents without, however, departing from the scope of protec-
tion of the invention.

1. An agricultural machine for the harvesting of plants, said
machine being movable in a direction of advance and com-
prising:

a chassis,

at least one support arm articulated on the chassis and
movable with respect to the chassis between a work
configuration in which the support arm extends laterally
with respect to the chassis, and a transport configuration
in which the support arm is folded such that its overall
dimension perpendicularly to the direction of advance is
reduced,

at least one work tool comprising an inner lateral end and
an outer lateral end, and being able to occupy at least one
work position in which the work tool acts on plants lying
on the ground, and at least another position,

a connecting device, with which a frame of the work tool is
connected to the support arm, said connecting device
allowing, at least when the support arm is in the work
configuration, a first movement of the work tool with
respect to the support arm during which the inner lateral
end and the outer lateral end of the work tool move
vertically with respect to the support arm and in the same
vertical direction with respect thereto, this connecting
device allowing a second movement of the work tool to
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be operated with respect to the support arm, this second
movement being transverse to the direction of advance
and substantially horizontal considering the support arm
in the work configuration, and this second movement
being allowed to be operated independently of the first
movement of the work tool with respect to the support
arm,

wherein the connecting device comprises at least one arm

oriented essentially in the direction of advance when the
support arm is in the work configuration, this arm is
articulated on the support arm about a first axis which is
oriented transversely to the direction of advance and
substantially horizontally when the support arm is in the
work configuration, and this arm can, by pivoting about
this first axis, move vertically with respect to the support
arm in the work configuration, such that the work tool
can move vertically with respect to the support arm.

2. The machine according to claim 1, wherein the arm is
articulated on the support arm and on the frame of the work
tool about respective first axes which are oriented trans-
versely to the direction of advance and substantially horizon-
tally when the support arm is in the work configuration, and
this arm can, by pivoting about at least one of these first axes,
move vertically with respect to the support arm in work con-
figuration, such that the work tool can move vertically with
respect to the said support arm.

3. The machine according to claim 1, wherein the connect-
ing device comprises means for operating the second move-
ment of the work tool with respect to the support arm, said
means for operating second movement independently of the
first movement of the work tool with respect to the support
arm, the means for operating comprise a second axis oriented
substantially perpendicularly to the first axis and, in the work
configuration of the support arm, substantially vertically, and
the arm is articulated on the support arm about this second
axis.

4. The machine according to claim 3, wherein the means
for operating comprise second axes oriented substantially
perpendicularly to the first axis and, in the work configuration
of the support arm, substantially vertically, and the arm is
articulated on the support arm and on the frame of the work
tool about these two respective second axes.

5. The machine according to claim 1, wherein the connect-
ing device comprises two arms distant from one another and
not connected to one another.

6. The machine according to claim 1, wherein the connect-
ing device comprises a connecting element articulated on the
support arm about a first connecting axis oriented trans-
versely to the direction of advance and substantially horizon-
tally when the support arm is in the work configuration, and
the connecting element can, by pivoting about this first con-
necting axis, move vertically with respect to the support arm
in the work configuration.

7. The machine according to claim 6, wherein the connect-
ing element is articulated on the support arm and on the frame
of the work tool about first respective connecting axes ori-
ented transversely to the direction of advance and substan-
tially horizontally when the support arm is in the work con-
figuration, and the connecting element can, by pivoting about
at least one of these first connecting axes, move vertically
with respect to the support arm in the work configuration.

8. The machine according to claim 6, wherein the connect-
ing device comprises means for operating the second move-
ment of the work tool with respect to the support arm, said
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means for operating said second movement independently of
the first movement of the work tool with respect to the support
arm, the means for operating comprise a second connecting
axis oriented substantially perpendicularly to the first con-
necting axis and, in the work configuration of the support arm,
substantially vertically, and the connecting element is articu-
lated on the support arm about this second connecting axis.

9. The machine according to claim 8, wherein the means
for operating comprise second connecting axes oriented sub-
stantially perpendicularly to the first connecting axis and, in
the work configuration of the support arm, substantially ver-
tically, and the connecting element is articulated on the sup-
port arm and on the frame of the work tool about these
respective second connecting axes.

10. The machine according to claim 1, wherein the con-
necting device comprises means for operating the second
movement of the work tool with respect to the support arm,
said means said second movement independently of the first
movement of the work tool with respect to the support arm,
the means for operating comprise a first actuator to move the
work tool with respect to the support arm, transversely to the
direction of advance, between a first transverse position with
respectto the support arm, in which the inner lateral end of the
work tool is brought closer to a first median vertical plane of
the chassis, and a second transverse position with respect to
the support arm, in which this said inner lateral end is dis-
tanced from this first median vertical plane.

11. The machine according to claim 10, wherein the work
tool can occupy a first work position obtained by the posi-
tioning of the support arm in the work configuration and by
the positioning of the work tool in the first transverse position
with respect to the support arm, and in said first work position,
the inner lateral end of the work tool is situated substantially
in the first median vertical plane of the chassis.

12. The machine according to claim 10, wherein the work
tool can occupy a second work position obtained by the
positioning of the support arm in the work configuration and
by the positioning of the work tool in the second transverse
position with respect to the support arm.

13. The machine according to claim 10, wherein the first
actuator connects two elements from among the arm, the
connecting device and the frame of the work tool.

14. The machine according to claim 5, wherein the work
tool comprises a second median vertical plane situated equi-
distant from the inner and outer lateral ends, an arm is situated
between the inner lateral end and the second median vertical
plane, and the other arm is situated between the second
median vertical plane and the outer lateral end.

15. The machine according to claim 6, wherein the con-
necting element comprises a rod.

16. The machine according to claim 1, wherein the con-
necting element and at least one of the arms are situated in
respective planes which are vertically distant one from the
other when the support arm is in the work configuration.

17. The machine according to claim 1, wherein at least one
second actuator connects two elements from among the sup-
port arm, the connecting device and the frame of the work
tool, the second actuator being configured to operate a move-
ment of the work tool with respect to the support arm towards
at least one raised position of the work tool with respect to the
support arm, in which the work tool is distant from the
ground, and said movement comprises a vertical component.

18. The machine according to claim 17, wherein in the
work configuration of the support arm and in the raised posi-
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tion of the work tool with respect to the support arm, the inner
and outer lateral ends of the work tool are situated substan-
tially at the same height above the ground.

19. The machine according to claim 17, wherein in the
work configuration of the support arm and in the raised posi-
tion of the work tool with respect to the support arm, the work
tool extends substantially perpendicularly to the direction of
advance.

20. The machine according to claim 17, wherein the second
actuator is configured to move the work tool, with respect to
the support arm, from the work position of the work tool
towards the raised position of the work tool with respect to the
support arm.

21. The machine according to claim 10, wherein the work
tool can occupy a first raised position with respect to the
support arm obtained by the transverse positioning of the
work tool in the first transverse position with respect to the
support arm.

22. The machine according to claim 10, wherein the work
tool can occupy a second raised position with respect to the
support arm obtained by the transverse positioning of the
work tool in the second transverse position with respect to the
support arm.

23. The machine according to claim 21, wherein the work
tool can occupy the first and second raised positions with
respect to the support arm when the latter is in the work
configuration.

24. The machine according to claim 17, wherein the second
actuator allows for lightening of the work tool on the ground.

25. The machine according to claim 1, wherein the work
tool extends, in its work position, essentially in a substantially
horizontal plane, the work tool is movable between this work
position and a transport position, in which the work tool
extends essentially in a plane substantially parallel to the
direction of advance, and a third actuator arranged between
the support arm and the chassis being configured to operate a
movement of the support arm, with respect to the chassis,
towards an intermediate configuration with respect to the
chassis, situated between the work configuration and the
transport configuration.

26. The machine according to claim 25, wherein in the
intermediate configuration of the support arm, an outer end of
the support arm is situated at a greater height above the
ground than an inner end.

27. The machine according to claim 17, wherein the work
tool can occupy the at least one raised position with respect to
the support arm when the latter is in the intermediate configu-
ration.
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28. The machine according to claim 27, wherein in the at
least one raised position of the work tool with respect to the
support arm in the intermediate configuration, the outer lat-
eral end of the work tool is situated at a greater height above
the ground than the inner lateral end.

29. The machine according to claim 25, wherein the inner
lateral end ofthe work tool is situated at a greater height above
the ground in the intermediate configuration of the support
arm than in the work configuration of the support arm with
respect to the chassis.

30. The machine according to claim 25, wherein in the
intermediate configuration of the support arm with respect to
the chassis, the work tool extends in an oblique manner with
respect to a vertical plane perpendicular to the direction of
advance.

31. The machine according to claim 21, wherein the work
tool can occupy the first and second raised positions with
respect to the support arm when this latter is in the interme-
diate configuration.

32. The machine according to claim 1, wherein the support
arm is moved from its work configuration towards its trans-
port configuration by pivoting upwards and towards the rear
with respect to the chassis.

33. The machine according to claim 1, wherein it com-
prises further comprising two work tools each articulated on
the chassis by means of with arespective support arm situated
on a respective side of the chassis.

34. The machine according to claim 10, wherein when each
support arm is in its respective work configuration and at least
one of the work tools is in the second transverse position with
respect to the corresponding support arm, the inner lateral
ends of these work tools are distinctly spaced from one
another perpendicularly to the direction of advance, and,
when each support arm is in its respective work configuration
and each work tool is in the first transverse position with
respect to the corresponding support arm, the inner lateral
ends of these work tools are juxtaposed.

35. The machine according to claim 1, wherein the frame of
the work tool supports a pick-up device comprising on one
hand a rotor being able to be driven about a rotation axis
transverse to the direction of advance, and on another hand
teeth with teeth points which describe a curved envelope
when the teeth are driven, and the frame supports a displace-
ment device situated at the rear of the pick-up device and
which can be driven for moving the plants transversely to the
direction of advance.



