EP 4 495 329 A1

(19)

(12)

(43)

(21)

(22)

Européisches
Patentamt

European

Patent Office

Office européen
des brevets

(11) EP 4 495 329 A1

EUROPEAN PATENT APPLICATION

Date of publication:
22.01.2025 Bulletin 2025/04

Application number: 24189058.1

Date of filing: 17.07.2024

(51)

International Patent Classification (IPC):

EO2F 3/30(2006.0) EO2F 3/627 (2006.01)
EO2F 9/22(2006.0) A01B 59/06 (2006.0%)
EO2F 3/34(2006.01) EO2F 3/38 (2006.0)

Cooperative Patent Classification (CPC):
EO2F 3/308; EO2F 3/3405; EO2F 3/388; E02F 9/226

(84)

(30)

(71)

Designated Contracting States:

AL AT BE BG CH CY CZ DE DK EE ES FI FR GB
GRHRHUIEISITLILT LU LV MC ME MK MT NL
NO PL PT RO RS SE SI SK SM TR

Designated Extension States:

BA

Designated Validation States:

GE KH MA MD TN

Priority: 18.07.2023 IT 202300015045

Applicant: CNH Industrial Italia S.p.A.
10156 Torino (IT)

Inventors:

KOECK, Reinhard

4300 St. Valentin (AT)
HUBER, Karl

4300 St. Valentin (AT)
KARLINGER, Sebastian
4300 St. Valentin (AT)

Representative: CNH Industrial IP Department
Leon Claeysstraat 3A
8210 Zedelgem (BE)

(54)

(57)

IMPROVED END STOP MECHANISM FOR A WORK VEHICLE

Work vehicle comprising a loader connection

frame (11) and a loading device (12) connected thereto,
wherein the loading device (12) comprises afirstarm (21)
rotatably connected to the loader connection frame (11),
a second arm (22) rotatably connected to the first arm

(21), and a tool (23) rotatably connected the second arm
(22), wherein the work vehicle (1) comprises an end stop
mechanism (41) configured to cooperate with each of the
loader connection frame (11), the first arm (21) and the
second arm (22).

fMjf

L5758

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 495 329 A1 2

Description

TECHNICAL FIELD

[0001] The presentinvention concerns a work vehicle.
[0002] The present invention finds its preferred,
although not exclusive, application in an agricultural ve-
hicle, such as a tractor.

BACKGROUND OF THE INVENTION

[0003] As is known, an agricultural vehicle, such as a
tractor, may comprise a loading device, e.g. a front load-
ing device, configured to hold and move material, e.g.
earth, sand, rocks, pallets, logs. The loading device
comprises one or more arms and a tool, e.g. a scoop
or bucket, a pallet handler, a log handler. The tool is
movable, via actuators, along a semicircular trajectory
between a lower position and an upper position.

[0004] The publication IT201900005800A1 discloses
a work vehicle wherein the tool is movable along a
straight trajectory, in particular a vertical trajectory, be-
tween a lower position and an upper position. This is
achieved by providing the work vehicle with additional
components so as to increase its degrees of freedom.
However, the higher the number of components, the
higher the risk of collisions. This can also lead to safety
issues.

[0005] Therefore, the need is felt to improve known
work vehicles so as to protect them from damages and
increase safety.

[0006] An aim of the present invention is to satisfy the
above-mentioned need in a cost-effective and optimised
manner.

SUMMARY OF THE INVENTION

[0007] The aforementioned aim is reached by a work
vehicle as claimed in the appended set of claims.

BRIEF DESCRIPTION OF DRAWINGS

[0008] Fora better understanding of the presentinven-
tion, a preferred embodiment is described in the follow-
ing, by way of a non-limiting example, with reference to
the attached drawings wherein:

e Figures 1 and 2 are side views of a work vehicle
according to the invention in different operating posi-
tions;

*  Figures 3 and 4 are side views of components of the
work vehicle in respective configurations;

e Figures 5and 6 are side views, in enlarged scales, of
details of figures 3 and 4, respectively;

e Figure 7 is a perspective cross-sectional view, in
enlarged scale, of components of the work vehicle.

* Figures 8 and 9 are side vires of details of compo-
nents of the work vehicle in further respective con-
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figurations.

DETAILED DESCRIPTION OF THE INVENTION

[0009] Figures 1 and 2 illustrate respective operating
positions of a work vehicle 1.

[0010] The work vehicle 1 is of known type and com-
prises a vehicle body having a front portion 3, a rear
portion 4, and a cabin 5 interposed therebetween. Con-
veniently, the work vehicle 1 comprises front tyres 6
arranged in the front portion 3 and rear tyres 7 arranged
in the rear portion 4.

[0011] The work vehicle 1 comprises a loader connec-
tion frame 11, carried by the front portion 3, and a loading
device 12 connected thereto, in particular a front loading
device 12 in the illustrated embodiment.

[0012] The front loading device 12 comprises a first
arm 21 rotatably connected to the loader connection
frame 11, a second arm 22 rotatably connected to the
first arm 21, and a tool 23 rotatably connected to the
second arm 22.

[0013] Thetool 23is movable between alower position
and an upper position.

[0014] In the illustrated embodiment, the work vehicle
1isonahorizontal plane P, e.g. on a horizontal ground 24,
and the tool 23 is in contact with the plane P in its lower
position (figure 1) and vertically above, i.e. above ortho-
gonally to the plane P, in its upper position (figure 2).
[0015] Conveniently, the work vehicle 1 comprises a
plurality of actuators configured to actuate the compo-
nents of the front loading device 12.

[0016] Inparticular, the work vehicle 1 comprises a first
actuator 31 configured to actuate the first arm 21, a
second actuator 32 configured to actuate the second
arm 22, and a third actuator 33 configured to actuate
the tool 23.

[0017] Preferably (figured 3 and 4), the first actuator 31
is configured to cause rotation of the first arm 21 about a
first axis A1, the second actuator 32 is configured to
cause rotation of the second arm 22 about a second axis
A2, and the third actuator 33 is configured to cause
rotation of the tool 23 about a third axis A3. The first axis
A1, the second axis A2 and the third axis A3 are parallel to
one another. Conveniently, the first axis A1, the second
axis A2 and the third axis A3 are parallel tothe plane P, i.e.
they are horizontal axes.

[0018] In particular, the first arm 21 is carried by the
loader connection frame 11 and rotatable with respect
thereto about the first axis A1 under the thrust of the first
actuator 31, the second arm 22 is carried by the first arm
21 and rotatable with respect thereto about the second
axis A1 under the thrust of the second actuator 32, and
the tool 23 is carried by the second arm 22 and rotatable
with respect thereto about the third axis A3 under the
thrust of the third actuator 33.

[0019] Conveniently, the first arm 21 has a first end
portion 21a rotatably connected to the loader connection
frame 11, the second arm 22 has a first end portion 22a
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rotatably connected to a second end portion 21b of the
firstarm 21, and the tool 23 has a connecting portion 23a
rotatably connected to a second end portion 22b of the
second arm 22.

[0020] In particular, the first axis A1 is stationary with
respect to the loader connection frame 11, the second
axis A2 is stationary with respect to the second end
portion 21b of the first arm 21, and the third axis A3 is
stationary with respect to second end portion 22b of the
second arm 22.

[0021] Preferably, the first actuator 31 is a first hydrau-
lic cylinder having a first end 31a rotatably connected to
the loader connection frame 11 and a second end 31b
rotatably connected to an appendage 34 extending from
the second end portion 21b of the firstarm 21, the second
actuator 32 is a second hydraulic cylinder having a first
end 32a rotatably connected to the appendage 34 and a
second end 32b rotatably connected to the second end
portion 22b of the second arm 22, the third actuator33isa
third hydraulic cylinder having a first end 33a rotatably
connected to the first end portion 22a of the second arm
22 and a second end 33b rotatably connected to the tool
23.

[0022] Inparticular, the firstend 31a of the first actuator
31 is hinged to the loader connection frame 11 and
rotatable with respect thereto about a first-actuator first
axis A11, the second end 31b of the first actuator 31 is
hinged to the appendage 34 and rotatable with respect
thereto about a first-actuator second axis A12, the first
end 32a of the second actuator 32 is hinged to the
appendage 34 and rotatable with respect thereto about
a second-actuator first axis A21, the second end 32b of
the second actuator 32 is hinged to the second end
portion 22b of the second arm 22 and rotatable with
respect thereto about a second-actuator second axis
A22, the first end 33a of the third actuator 33 is hinged
to the first end portion 22a of the second arm 22 and
rotatable with respect thereto about a third-actuator first
axis A31, the second end 33b of the third actuator 33 is
hinged to the tool 23 and rotatable with respect thereto
about a third-actuator second axis A32. The first-actuator
first axis A11, the first-actuator second axis A12, the
second-actuator first axis A21, the second-actuator sec-
ond axis A22, the third-actuator first axis A31, the third-
actuator second axis A32 are parallel to one another and
to the first axis A1, the second axis A2 and the third axis
A3. The first-actuator first axis A11, the first-actuator
second axis A12, the second-actuator second axis
A22, the third-actuator first axis A31, the third-actuator
second axis A32 are distinct from one another. The first-
actuator second axis A12 and the second-actuator first
axis A21 are coincident.

[0023] Conveniently, from a side view (figures 1 to 4),
the second arm 22 is interposed between the second
actuator 32 and the third actuator 33.

[0024] Preferably, the appendage 34 is a plate extend-
ing towards the front portion 3 of the work vehicle 1. In the
illustrated embodiment, the appendage 34 extends ver-
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tically and in particular downwards, i.e. towards the plane
P, when the tool 23 is in its lower position (figure 1).
[0025] Conveniently, the work vehicle 1 comprises an
electronic control unit (not illustrated) configured to con-
trol the rotation of the firstarm 21 about the first axis A1 by
acting on the first actuator 31, the rotation of the second
arm 2 about the second axis A2 by acting on the second
actuator 32 and the rotation of the tool 23 about the third
axis A3 by acting on the third actuator 33 so that the tool
23 moves along a predetermined trajectory. The electro-
nic control unit is configured to calculate the rotations of
the first arm 21, the second arm 22 and the tool 23 via
inverse kinematics algorithms based on sensors data
acquired by sensor means (not shown) configured to
retrieve the position of the first arm 21. Example of such
sensor means can be position sensor or angular sensors.
[0026] In particular, the electronic control unit is con-
figured to control the firstactuator 31, the second actuator
32 and the third actuator 33, which in turn actuate,
respectively, the first arm 21, the second arm 22 and
the tool 23, thus ultimately defining the trajectory of the
tool 23.

[0027] Conveniently, the relationship between the
movement of an actuator, e.g. the first actuator 31, and
the resulting rotation of the respective actuated compo-
nent, e.g. the first arm 21, about the respective axis, e.g.
the first axis A1, is known.

[0028] In particular, if the movements of the first ac-
tuator 31, the second actuator 32 and the third actuator
33 are known, the electronic control unit is configured to
calculate the rotations of the firstarm 21, the second arm
22 and the tool 23. Vice versa, if the rotations of the first
arm 21, the second arm 22 and the tool 23 are known, the
electronic control unitis configured to calculate the move-
ments of the first actuator 31, the second actuator 32 and
the third actuator 33.

[0029] Conveniently, the relationship between the ro-
tations of the actuated components about the respective
axes and the trajectory of the tool 23 is known.

[0030] In particular, if the rotations of the first arm 21,
the second arm 22 and the tool 23 are known, the
trajectory of the tool 23 can be calculated via direct
kinematics algorithms. Vice versa, if the trajectory of
the tool 23 is known, the rotations of the first arm 21,
the second arm 22 and the tool 23 can be calculated via
inverse kinematics algorithms.

[0031] In the illustrated embodiment, the trajectory of
the tool 23 can be selected and is thus known, the
electronic control unit is configured to calculate the rota-
tions of the firstarm 21, the second arm 22 and the tool 23
via inverse kinematics algorithms, and to calculate the
movements of, and thus control, the first actuator 31, the
second actuator 32 and the third actuator 33.

[0032] Conveniently, the predetermined trajectory is a
straight trajectory. In other words, the tool 23 moves
along a straight line, i.e. each point of the tool 23 defines
a straight line while moving. In the illustrated embodi-
ment, the predetermined trajectory is orthogonal to the
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plane P but other predetermine trajectory can be pro-
vided, such as a trajectory parallel to plane P when the
tool 23 is only moved upwards or downwards.

[0033] Preferably, the predetermined trajectory is a
vertical trajectory. In other words, the tool 23 moves along
a vertical trajectory, i.e. each point of the tool 23 defines a
vertical line while moving. In the illustrated embodiment,
the predetermined trajectory is orthogonal to the plane P,
which is horizontal.

[0034] The work vehicle 1 comprises an end stop
mechanism 41 configured to cooperate with each of
the loader connection frame 11, the first arm 21 and
the second arm 22.

[0035] Preferably, the end stop mechanism 41 is car-
ried by the first arm 21.

[0036] In particular, the end stop mechanism 41 is
carried by the appendage 34 of the first arm 21.

[0037] Preferably, the end stop mechanism 41 is slid-
able with respect to the first arm 21.

[0038] In particular, the end stop mechanism 41 is
slidably coupled to the first arm 21. Preferably, the end
stop mechanism 41 is slidable with respect to the appen-
dage 34 of the first arm 21.

[0039] Conveniently, the end stop mechanism 41 is
coupled to one of the loader connection frame 11 and
the second arm 22 and configured to cooperate in contact
with the other of the loader connection frame 11 and the
second arm 22.

[0040] Preferably, the end stop mechanism 41 is rota-
tably connected to the loader connection frame 11 and
configured to assume a first configuration (figure 3),
wherein the end stop mechanism 41 is not in contact
with the second arm 22, and a second configuration
(figure 4), wherein the end stop mechanism 41 is in
contact with the second arm 22. Conveniently, the end
stop mechanism 41 is switchable between the first con-
figuration and the second configuration.

[0041] In particular, the end stop mechanism 41 is
hinged to the loader connection frame 11, e.g. via a
bearing connection 42, and rotatable with respect to
the loader connection frame 11 about a hinge axis H.
The end stop mechanism 41 is configured to cooperate in
contact with the second arm 22, in particular when the
end stop mechanism 41 is in the second configuration.
[0042] Conveniently, the end stop mechanism 41 com-
prises arod 51 having a first end 51a rotatably connected
to the loader connection frame 11 and a second end 51b
configured to cooperate in contact with the second arm
22 when the end stop mechanism 41 is in the second
configuration.

[0043] In particular, the hinge axis H is stationary with
respect to the loader connection frame 11. The hinge axis
H is parallel to the first axis A1. Conveniently, the hinge
axis H is parallel to the plane P, i.e. it is a horizontal axis.
[0044] Conveniently, from a side view (figures 1 to 4),
the rod 51 is interposed between the first arm 21 and the
firstactuator 31. Therod 51 is dimensioned and arranged
so as to have a predetermined relative position between
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the firstarm 21 and the second arm 22 when the end stop
mechanism 41 is in the second configuration (figure 4).
[0045] Preferably, the second arm 22 comprises a
striker element 52 configured to cooperate in contact
with the second end 51b of the rod 51 when the end stop
mechanism 41 is in the second configuration.

[0046] In particular, the striker element 52 is a welded
shaft carried by the second arm 22 and having an axis
parallel to the second axis A2. Conveniently, the striker
element 52 is carried by the first end portion 22a of the
second arm 22 and faces the second end 51b of the rod
51. Preferably (figures 3 and 4), the second end portion
22a of the second arm 22 is curved, i.e. has a curved
profile, towards the second end 51b of the rod 51 with
substantially the same radius of curvature as the striker
element 52, whose axis contains the centre of curvature.
In other words, from a side view (figures 5 and 6), the
striker element 52 appears as the osculating circle of a
curve at a point, wherein such curve is that defining the
curved profile of the second end portion 22a of the
second arm 22 and such point is that of contact between
the striker element 52 and the second end 51b of the rod
51.

[0047] Preferably, the first arm 21 comprises a first
flanged portion 61, and the rod 51 is slidably coupled
to the first flanged portion 61.

[0048] In particular, the first flanged portion 61 is car-
ried by the appendage 34 and extends, substantially
orthogonally to the appendage 34, towards the rod 51,
which is slidable with respect to the first flanged portion
61.

[0049] Conveniently, the first flanged portion 61 is in-
terposed between the rod 51 and the first actuator 31. In
particular, the first flanged portion 61 is interposed be-
tween the second end 51b of the rod 51 and the second
end 31b of the first actuator 31. The first flanged portion
61 is configured to slidably carry the rod 51.

[0050] Intheillustrated embodiment (figure 7), the first
flanged portion 61 is realised as a flat bar.

[0051] Preferably, the firstarm 21 comprises a second
flanged portion 62, and the rod 51 is slidably coupled to
the second flanged portion 62.

[0052] In particular, the second flanged portion 62 is
carried by the appendage 34 and extends, substantially
orthogonally to the appendage 34, towards the rod 51,
which is slidable with respect to the second flanged
portion 62.

[0053] In the illustrated embodiment (figure 7), the
second flanged portion 62 is realised as a flat bar.
[0054] Conveniently, the rod 51 is interposed between
thefirstflanged portion 61 and the second flanged portion
62.

[0055] In particular, the first flanged portion 61 and the
second flanged portion 62 are configured to at least
partially house the rod 51. The first flanged portion 61
and the second flanged portion 62 are rigidly coupled to
the appendage 34 of the firstarm 21 and are configured to
guide the rod 51, which is slidable with respect to both.
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[0056] Preferably, the rod 51 extends along a rod axis
R (figure 7) and at least sections 61’, 62’ of the first
flanged portion 61 and the second flanged portion 62
extend parallel to the rod axis R.

[0057] In particular, the rod axis R is orthogonal to the
hinge axis H. The sections 61’, 62’ of, respectively, the
first flanged portion 61 and the second flanged portion 62
extend orthogonally to the appendage 34 and parallel to
each other.

[0058] First and second flanged portions 61, 62 are
preferably realized in a material configured to avoid fric-
tion, i.e. with amaterial with low friction coefficientin order
to allow easy sliding thereon.

[0059] Preferably, firstand second flanged portions 61,
62 can be selectively removed to be replaced in case of
excessive wear.

[0060] Preferably, the second end 51b of the rod 51
comprises a terminal portion 71 facing the striker element
52 of the second arm 22. The terminal portion 71 is flat
and extends orthogonally to the road axis R.

[0061] Intheillustrated embodiment (figure 7), the rod
51 isrealised as a moulded tube which extends along the
rod axis R and has a rectangular cross section, e.g. a
square cross section. The first flanged portion 61 and the
second flanged portion 62 face opposite faces 81, 82 of
the rod 51 extending orthogonally to the appendage 34,
and the sections 61’, 62’ extend parallel to, respectively,
the faces 81, 82.

[0062] Conveniently, the first flanged portion 61 and
the second flanged portion 62 have respective surfaces
91, 92 configured to cooperate in contact with the rod 51
and made of an anti-friction material.

[0063] In particular, the surfaces 91, 92 are respective
coatings of at least the sections 61’, 62’ of, respectively,
the firstflanged portion 61 and the second flanged portion
62. Conveniently, the surfaces 91, 92 are made of the
same anti-friction material. Preferably, the surfaces 91,
92 are made of a synthetic anti-friction material, e.g.
selected from the group comprising PTFE, PEEK,
PPS, nylon, acetal, polyester.

[0064] Intheillustrated embodiment, the surface 91 of
the first flanged portion 61 is configured to cooperate in
contactwith the face 81 of the rod 51 and the surface 92 of
the second flanged portion 62 is configured to cooperate
in contact with the face 82 of the rod 51. Conveniently, the
rod 51 is slidable with respect to the surfaces 91, 92.
[0065] The operation of the embodiment of the inven-
tion as described above is the following.

[0066] In use, the tool 23 moves along a trajectory
because the first arm 21 rotates about the first axis A1
via the first actuator 31, the second arm 22 rotates about
the second axis A2 via the second actuator 32, and the
tool 23 rotates about the third axis A3 via the third actuator
33. Conveniently, the electronic control unit calculates
the rotations of the firstarm 21, the second arm 22 and the
tool 23 via inverse kinematics algorithms and actuates
the first actuator 31, the second actuator 32 and the third
actuator 33 so that the tool 23 moves along a predeter-
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mined trajectory.

[0067] The end stop mechanism 41 rotates about the
hinge axis H because is slidably carried by the first arm
21.

[0068] In particular, the rod 51 of the end stop mechan-
ism 41 is brought into rotation by the first arm 21 and
slides with respect to the first flanged portion 61 and the
second flanged portion 62.

[0069] The end stop mechanism 41 switches between
the first configuration (figure 3), wherein the end stop
mechanism 41 is not in contact with the second arm 22
(figure 5), and a second configuration (figure 4), wherein
the end stop mechanism 41 is in contact with the second
arm 22 (figure 6).

[0070] Intheillustrated embodiment, a possible reason
why the end stop mechanism 41 switches from the first
configuration to the second configuration is that the first
actuator 31, the second actuator 32 and the third actuator
33 are hydraulic cylinders, which get compressed in case
of hydraulic overload.

[0071] If the second arm 22 rotates about the second
axis A2 towards the loader connection frame 11 (i.e.
clockwise with reference to figures 1 to 4), the end stop
mechanism 41 switches from the first configuration to the
second configuration, i.e. the end stop mechanism 41
and the second arm 22 get in contact, thus stopping
relative motion therebetween and avoiding damages to
the work vehicle 1, e.g. to the front portion 3, the loader
connection frame 11, the firstarm 21, the second arm 22,
the tool 23. In particular, the striker element 52 of the
second arm 22 abuts against the terminal portion 71 of
the second end 51b of the rod 51 when the end stop
mechanism 41 switches from the first configuration to the
second configuration.

[0072] Thereafter, if the second arm 22 rotates about
the second axis A2 away from the loader connection
frame 11 (i.e. anticlockwise with reference to figures 1
to 4), the end stop mechanism 41 switches from the
second configuration to the first configuration, i.e. the
end stop mechanism 41 and the second arm 22 are no
longer in contact, thus allowing relative motion there-
between. In particular, the striker element 52 of the
second arm 22 moves away from the terminal portion
71 of the second end 51b of the rod 51 when the end stop
mechanism 41 switches from the second configuration to
the first configuration.

[0073] Similar operation occurs in the condition of fig-
ures 8 and 9 not described in detail for sake of brevity.
[0074] In view of the foregoing, the advantages of the
work vehicle 1 according to the invention are apparent.
[0075] The end stop mechanism 41 allows to protect
the work vehicle 1 from damages, thus also increasing
safety, by cooperating with each of the first arm 21, the
second arm 22 and the tool 23.

[0076] Moreover, the load capacity pushing is in-
creased. Indeed, in known systems without the end stop,
the pushing load capacity, when pushing material, is
lower, because the cylinder will have overload and is
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pushed back. Conversely, thanks to the present inven-
tion, the pushing capacity is higher since the frame is in
contact with the end stop by overload instead of cylinders
as in the prior art.

[0077] In particular, the end stop mechanism 41 is
rotatably connected to the loader connection frame 11,
is slidably carried by the first arm 21 and cooperates in
contact with the second arm 22, in particular when the
end stop mechanism 41 is in the second configuration.
[0078] In other words, the end stop mechanism 41
rotatably cooperates with the loader connection frame
11, slidably cooperates with the first arm 21 and coop-
erates in contact with the second arm 22, in particular
when the end stop mechanism 41 is in the second con-
figuration.

[0079] Itis clear that modifications can be made to the
described work vehicle 1 which do not extend beyond the
scope of protection defined by the claims.

[0080] Forexample,the shape ofthe components may
be different from that described or the loading device may
be a rear loading device.

[0081] Furthermore, the end stop mechanism 41 may
be coupled to the second arm 22 and configured to
cooperate in contact with the loader connection frame 11.
[0082] Moreover, stricter element 52 can be also con-
figured differently from a welded tube, i.e. being a mold
tube or a edged shape orawelded shape. Similarly rod 51
can have a different shape or cross-section.

Claims

1. Work vehicle comprising a loader connection frame
(11) and a loading device (12) connected thereto,
wherein the loading device (12) comprises a firstarm
(21) rotatably connected to the loader connection
frame (11), a second arm (22) rotatably connected to
the firstarm (21), and a tool (23) rotatably connected
the second arm (22),
wherein the work vehicle (1) comprises an end stop
mechanism (41) configured to cooperate with each
of the loader connection frame (11), the firstarm (21)
and the second arm (22) .

2. Work vehicle as claimed in claim 1, wherein the end
stop mechanism (41) is carried by the first arm (21).

3. Work vehicle as claimed in claim 1 or 2, wherein the
end stop mechanism (41) is slidable with respect to
the first arm (21).

4. Work vehicle as claimed in any of the preceding
claims, wherein the end stop mechanism (41) is
rotatably connected to the loader connection frame
(11) and configured to assume a first configuration,
wherein the end stop mechanism (41) is not in con-
tact with the second arm (22), and a second config-
uration, wherein the end stop mechanism (41) is in
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10.

1.

12.

13.

contact with the second arm (22).

Work vehicle as claimed in claim 4, wherein the end
stop mechanism (41) comprises a rod (51) having a
first end (51a) rotatably connected to the loader
connection frame (11) and a second end (51b) con-
figured to cooperate in contact with the second arm
(22) when the end stop mechanism (41) is in the
second configuration.

Work vehicle as claimed in claim 5, wherein the
second arm (22) comprises a striker element (52)
configured to cooperate in contact with the second
end (51b) of the rod (51) when the end stop mechan-
ism (41) is in the second configuration.

Work vehicle as claimed in claim 5 or 6, wherein the
first arm (21) comprises a first flanged portion (61),
therod (51) being slidably coupled to the first flanged
portion (61).

Work vehicle as claimed in claim 7, wherein the first
arm (21) comprises a second flanged portion (62),
the rod (51) being slidably coupled to the second
flanged portion (62), the rod (51) being interposed
between the first flanged portion (61) and the second
flanged portion (62).

Work vehicle as claimed in claim 8, wherein the rod
(51) extends along a rod axis (R) and at least sec-
tions (617, 62’) of the first flanged portion (61) and the
second flanged portion (62) extend parallel to the rod
axis (R).

Work vehicle as claimed in claim 8 or 9, wherein the
first flanged portion (61) and the second flanged
portion (62) have respective surfaces (91, 92) con-
figured to cooperate in contact with the rod (51) and
made of an anti-friction material.

Work vehicle as claimed in any of the preceding
claims, comprising a first actuator (31) configured
to actuate the first arm (21), a second actuator (32)
configured to actuate the second arm (22), and a
third actuator (33) configured to actuate the tool (23).

Work vehicle as claimed in claim 11, wherein the first
actuator (31) is configured to cause rotation of the
first arm (21) about a first axis (A1), the second
actuator (32) is configured to cause rotation of the
second arm (22) about a second axis (A2), and the
third actuator (33) is configured to cause rotation of
the tool (23) about a third axis (A3), wherein the first
axis (A1), the second axis (A2) and the third axis (A3)
are parallel to one another.

Work vehicle as claimed in claim 12, comprising an
electronic control unit configured to control the rota-
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tion of the first arm (21) about the first axis (A1) by
acting on the first actuator (31), the rotation of the
second arm (22) about the second axis (A2) by acting
on the second actuator (32) and the rotation of the
tool (23) about the third axis (A3) by acting on the
third actuator (33) so that the tool (23) moves along a
predetermined trajectory, the electronic control unit
being configured to calculate the rotations of the first
arm (21), the second arm (22) and the tool (23) via
inverse kinematics algorithms.

Work vehicle as claimed in claim 13, wherein the
work vehicle is on a plane (P) and the predetermined
trajectory is orthogonal to said plane (P).

Work vehicle as claimed in any of claims 11 to 14,
wherein:

the first arm (21) has a first end portion (21a)
rotatably connected to the loader connection
frame (11),

the second arm (22) has a first end portion (22a)
rotatably connected to a second end portion
(21b) of the first arm (21),

the tool (23) has a connecting portion (23a)
rotatably connected to a second end portion
(22b) of the second arm (22),

the first actuator (31) is a first hydraulic cylinder
having a first end (31a) rotatably connected to
the loader connection frame (11) and a second
end (31b) rotatably connected to an appendage
(34) extending from the second end portion
(21b) of the first arm (21),

the second actuator (32) is a second hydraulic
cylinder having a first end (32a) rotatably con-
nected to the appendage (34) and a second end
(32b) rotatably connected to the second end
portion (22b) of the second arm (22),

the third actuator (33) is a third hydraulic cylinder
having a first end (33a) rotatably connected to
the first end portion (22a) of the second arm (22)
and a second end (33b) rotatably connected to
the tool (23).
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