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portions (24) arranged radially outward from the inner
portion (23), wherein each outer portion (24) is movably
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carried by the inner portion (23) and movable between a
first configuration, open, wherein the outer portion (24)
is arranged at a first angle with respect to the stem axis
(A), and a second configuration, closed, wherein the out-
er portion (24) is arranged at a second angle with respect
to the stem axis (A), the second angle being smaller in
absolute value than the first angle.
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Description

TECHNICAL FIELD

[0001] The present invention concerns a joystick, in
particular a joystick for a work vehicle such as an agri-
cultural vehicle or an earth-moving machine.

BACKGROUND OF THE INVENTION

[0002] Work vehicles such as agricultural vehicles, e.
g. a tractor, comprise a plurality of operational elements
such as a three-point hitch, rear valves, power take off
modules which can be controlled by the operator of the
vehicle to perform respective work activities.

[0003] A similar situation is present on earth-moving
machines, where the operator can activate operational
elements such as blades or buckets.

[0004] The control of such operational elements is pro-
vided via joysticks movable by the operator. In particular,
the work vehicle comprises at least one joystick, which
is located in the cabin and can typically move along a
longitudinal direction, i.e. along a longitudinal axis of the
work vehicle, and/or a transversal direction, i.e. transver-
sal with respect to the aforementioned longitudinal axis.
[0005] The arrangement and possible movement of
the joystick by the operator may cause interferences with
other cabin elements and/or the operator’s body. In par-
ticular, since the joystick is operated by a hand of the
operator, it is typically located laterally with respect to the
operator’s legs for ergonomic reasons. However, moving
the joystick between the two extremes of the transversal
direction may cause interferences with cabin elements
such as cabin covers and, respectively, a knee or leg of
the operator.

[0006] Furthermore, the peculiar arrangement of the
joystick may provide discomfort to the operator. In par-
ticular, moving the joystick along the longitudinal direc-
tion may be uncomfortable for the operator, especially
when the joystick is in its furthermost position from the
operator.

[0007] In addition, the joystick typically comprises a
base provided with a plurality of control elements, such
as buttons, whose arrangement may increase operator
discomfort when operating them.

[0008] In order to improve control, the work vehicle
may comprise several joysticks, which are typically lo-
cated on the left and right side of the operator and are
different from one another, thus increasing the cost of
tools, moulds and management. The aforementioned
problems related to interferences with other cabin ele-
ments and/or the operator’s body are also increased.
[0009] Therefore, the need is felt to improve ergonom-
ics and comfort of the operator.

[0010] An aim of the presentinvention is to satisfy the
above-mentioned needs in a cost-effective and opti-
mised manner.
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SUMMARY OF THE INVENTION

[0011] The aforementioned aim is reached by a joy-
stick and a work vehicle as claimed in the appended set
of claims.

BRIEF DESCRIPTION OF DRAWINGS

[0012] Forabetter 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:

» figure 1 is a perspective view of an interior of a work
vehicle provided with a joystick according to the in-
vention;

* figure 2 is a front view of the joystick according to
the invention;

» figures 3a, 3b are cross-sectional views, along line
1I-111 of figure 2, of a portion of the joystick of figure
2 in two different operative configurations;

» figure 4a is a cross-sectional view, along line IlI-1ll
of figure 2, of a first embodiment of the joystick of
figure 2; and

» figure 4b is a cross-sectional view, along line IlI-1lI
of figure 2, of a second embodiment of the joystick
of figure 2.

DETAILED DESCRIPTION OF THE INVENTION

[0013] Figure 1 shows an exemplarily interior space of
a cab of a work vehicle 1, shown only partially for the
sake of clarity.

[0014] As is known, the work vehicle 1 comprises a
driver seat 2 for an operator of the work vehicle 1 and
command means 3, e.g. a steering system and brake
pedals.

[0015] The work vehicle 1 comprises a joystick 11 for
controlling operational elements (not shown) thereof,
such as a three-point hitch, rear valves, power take off
modules, blades or buckets. Such operational elements
are controlled by the operator, who acts on the joystick
11, so as to perform specific work tasks of the work ve-
hicle 1.

[0016] For ergonomic reasons, the joystick 11 may be
located laterally with respect to the driver seat 2, wherein
a base 21 of the joystick 11 is conveniently fixed. How-
ever, the joystick 11 may be located in other positions
within reach of an operator’s hand.

[0017] The joystick 11 (figures 4a, 4b) comprises a
stem portion 22 extending from the base 21 along a lon-
gitudinal axis A thereof, an inner portion 23 carried by
the stem portion 22, and a plurality of outer portions 24
arranged radially outward from the inner portion 23, as
described in detail hereinafter.

[0018] The stem portion 22 defines a support structure
for the inner portion 23 of the joystick 11, and is substan-
tially a rod whose cross-sections orthogonal to the lon-
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gitudinal axis A may have any shape, e.g. circular or rec-
tangular. The stem portion 22 has a first end 31 carried
by the base 21 and a second end 32, opposite to the first
end 31, configured to carry the inner portion 23.

[0019] According to a first embodiment (figure 4a), the
second end 32 is rigidly coupled to the base 21. In this
embodiment, the stem portion 22 is fixedly carried by the
base 21, i.e. the longitudinal axis A is fixed with respect
to the base 21.

[0020] According to a second embodiment (figure 4b),
the second end 32 (figure 4b) is carried in a movable
manner by the stem portion 22. Therefore, the longitudi-
nal axis A is movable with respect to the base 21. In
particular, it is carried in a movable manner along a lon-
gitudinal direction of the work vehicle 1. According to the
exemplarily shown embodiment, the second end 32 of
the stem portion 22 is hinged to the base 21, i.e. the
longitudinal axis A is rotatable about a hinge axis B which
is orthogonal to both the longitudinal axis A and the lon-
gitudinal direction of the work vehicle 1.

[0021] Theinnerportion 23 (figures 3a, 3b)is arranged
at the first end 31 of the stem portion 22, i.e. the terminal
end of the stem portion 22 which is opposite to the base
21.

[0022] In greaterdetail, the inner portion 23 is substan-
tially coaxial to the stem portion 22. In particular, the inner
portion 23 has a curved shape, e.g. as a sphere or a
spherical cap, preferably a hemisphere. Inthe latter case,
the inner portion 23 comprises a circular base 33 whose
centre is intersected by an axis, orthogonal thereto, de-
fining the axis of the inner portion 23. Such axis is sub-
stantially coincident with the longitudinal axis A.

[0023] The inner portion 23 also comprises a terminal
portion 34 extending cantilevered from the circular base
33 and coaxial thereto. The terminal portion 34 is sub-
stantially a prism having two m-sided polygon bases,
wherein m > 3. In particular, the terminal portion 34 com-
prises an m-sided terminal base 41 and a lateral surface
42 defined by m faces. The terminal base 41 is parallel
to the circular base 33 and defines a free end of the inner
portion 23.

[0024] Coming back to the outer portions 24, the
number of outer portions 24 (figure 2) is n, wherein n >
2, and each outer portion 24 is arranged radially outward
from the inner portion 23 and is movably carried by the
inner portion 23.

[0025] Each outer portion 24 is movable between a
first configuration, open, wherein the outer portion 24 is
arranged at a first angle with respect to the longitudinal
axis A (figure 3a), and a second configuration, closed,
wherein the outer portion 24 is arranged at a second an-
gle with respect to the longitudinal axis A (figure 3b).
[0026] In particular, the first angle, i.e. the angle be-
tween the outer portion 24 and the longitudinal axis A in
the first configuration (figure 3a), is substantially 90 de-
grees. In other words, the outer portion 24 is substantially
orthogonal to the longitudinal axis A, and thus substan-
tially coplanar to the terminal base 41 of the inner portion
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23.

[0027] The second angle, i.e. the angle between the
outer portion 24 and the longitudinal axis A in the second
configuration (figure 3b), is smallerin absolute value than
the first angle. In particular, the second angle is an acute
angle, i.e. itis less than 90 degrees.

[0028] Therefore, the outer portion 24 in the second
configuration may face the stem 14 (figure 3b) or may be
oriented in the opposite direction. In the former case, the
movement of the outer portion 24 from the first configu-
ration (figure 3a) to the second configuration (figure 3b)
is towards the lateral surface 42 and up to the circular
base 33 of the inner portion 23, which may conveniently
act as a stop for the outer portion 24.

[0029] Conveniently, the movement of each outer por-
tion 24 between the first configuration and the second
configuration is associable with a specific operation con-
trollable by the joystick 1.

[0030] In particular, for each outer portion 24, the
movement from the first configuration to the second con-
figuration may be associable with a first operation, and
the movement from the second configuration to the first
configuration may be associable with a second operation.
Furthermore, if the outer portion 24 is movable both to-
wards the stem (figure 3b) and in the opposite direction,
a third and a four operations may also be associable to
the movement of the outer portion 24 by taking into ac-
count whether it is moving towards the stem or in the
opposite direction.

[0031] According to the exemplarily shown embodi-
ments, the outer portions 24 are hinged to the inner por-
tion 23 along respective hinge axes. Conveniently, such
hinge axes are orthogonal to the longitudinal axis A and
are all at the same axial position along the longitudinal
axis A. In other words, the hinge axes are coplanar and
define a plane orthogonal to the longitudinal axis A. Pref-
erably, such plane is coincident with the terminal base
41 of the terminal portion 34.

[0032] Conveniently, n =m, i.e. the number n of outer
portions 24 is equal to the number m of sides of the ter-
minal base 41. Therefore, each outer portion 24 is mov-
ably carried by, and in particular is hinged to, a respective
side of the terminal base 41.

[0033] Conveniently, the outer portions 24 have sub-
stantially the same shape. In particular, each outer por-
tion 24 is substantially a plate, e.g. shaped as a semicircle
and hinged, along its diameter, to the respective side of
the terminal base 41. Therefore, the outer portions 24
visually resemble the petals of a "flower".

[0034] Preferably, the shape and arrangement of the
n outer portions 24 is such that they collectively form a
structure having discrete axial symmetry of order n about
the longitudinal axis A, i.e. the appearance of such struc-
ture is unchanged if rotated about the longitudinal axis A
by an angle of 360°/n. In the embodiments shown, n =
4 and indeed the structure of figure 2 is unchanged when
rotated by an angle of 90°.

[0035] Thejoystick 11 also comprises a plurality of con-
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trol elements.

[0036] In particular, each outer portion 24 may carry a
control element, e.g. a button 51, associable with a spe-
cific operation controllable by the joystick 11. Such op-
eration is triggered by the actuation of the button 51. The
association between each button 51 and the respective
operationis predetermined and may conveniently be cus-
tomised, e.g. by the operator of the work vehicle 1.
[0037] Conveniently, the work vehicle 1 comprises an
electronic control unit (not shown), comprising process-
ing means, which receives signals from the outer portions
24 and/or the buttons 51, and consequently actuates the
aforementioned operational element of the work vehicle
1 so as to perform the respective operations.

[0038] Therefore, specific operations are controllable
by movements of the outer portion 24 and/or actuations
of the buttons 51 carried by the outer portion 24.

[0039] Conveniently, the inner portion 23 may also car-
ry at least one control element, e.g. a button 61, config-
ured to control an operation of the work vehicle 1.
[0040] The operation of the joystick 11 according to
the invention as described above is the following.
[0041] When the joystick 11 is not being used by the
operator, the outer portions 24 can be left in the second
configuration, i.e. the closed configuration, wherein they
are closer to the longitudinal axis A and thus leave even
more room for the operator of the work vehicle 1.
[0042] When the operator wishes to trigger a specific
operation controllable by the joystick 11, it is sufficient to
move the respective outer portion 24 and/or to actuate
the respective button 51.

[0043] In view of the foregoing, the advantages of the
joystick 11 according to the invention are apparent.
[0044] The movement of the outer portions 24 can re-
place the movement of a prior-art joystick along a longi-
tudinal direction and/or a transversal direction. For ex-
ample, if n = 4, i.e. the joystick 11 comprises four outer
portions 24, each outer portion 24 can be associated with
one of the four main movements of a prior-art joystick, i.
e. longitudinal and transversal movements in both direc-
tions. Therefore, the stem portion 22 of the joystick 11
does not need to be moved, thus avoiding interferences
with other cabin elements and the operator’s body.
[0045] In particular, the movement of the joystick 11
along the transversal direction can be prevented by either
fixing the stem portion 22 to the base 21 (figure 4a) or
only allowing the movement of the stem portion 22 along
the longitudinal direction (figure 4b). In the latter case,
not only the aforementioned interferences are avoided
since the transversal motion is prevented, but also the
control possibilities of the joystick 11 are increased with
respect to a prior-art joystick, in view of the combination
between the movements of the outer portions 24 and the
longitudinal movement of the stem portion 22.

[0046] The control elements, e.g. the buttons 51 car-
ried by the outer portions 24 and/or the buttons 61 carried
by the inner portion 23, can replace the buttons provided
on the base of a prior-art joystick, thus improving ergo-
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nomics and comfort of the operator.

[0047] Furthermore, the work vehicle 1 may comprise
several joysticks 11, for example (figure 1) two joysticks
11 located on the left and right side of the operator and
having the same structure. Such joysticks 11 allow to
increase, e.g. to double, the control possibilities without
increasing problems related to interferences with other
cabin elements and/or the operator’s body.

[0048] Itis clear that modifications can be made to the
described joystick 11 which do not extend beyond the
scope of protection defined by the claims.

[0049] For example, the shape of the elements of the
joystick 11 may be different from that described.

[0050] Furthermore, the control elements 51, 61 may
be displays provided with selectable icons or any other
means which can be actuated by the operator of the work
vehicle 1.

[0051] As said, the connection of the base 21 via a
hinge may be replaced by any other movable connection.
Similarly, the outer portions 24 may be connected to the
inner portion 23 via other movable connections which
guarantee the same operational positions.

Claims

1. Joystick for a work vehicle (1), comprising a base
(21) configured to be carried by a portion of the work
vehicle (1), a stem portion (22) extending from the
base (21) along a stem axis (A), an inner portion (23)
carried by the stem portion (22), and a plurality of
outer portions (24) arranged radially outward from
the inner portion (23), wherein each outer portion
(24) is movably carried by the inner portion (23) and
movable between a first configuration, open, where-
in the outer portion (24) is arranged at a first angle
with respect to the stem axis (A), and a second con-
figuration, closed, wherein the outer portion (24) is
arranged at a second angle with respect to the stem
axis (A), the second angle being smaller in absolute
value than the first angle.

2. Joystickas claimedin claim 1, wherein the firstangle
is substantially 90 degrees.

3. Joystick as claimed in claim 1 or 2, wherein the outer
portion (24) in the second configuration faces the
stem portion (22).

4. Joystick as claimed in any of the preceding claims,
wherein the outer portions (24) are hinged to the in-
ner portion (23).

5. Joystick as claimed in claim 4, wherein hinge axes
of the respective outer portions (24) are all at the

same axial position along the stem axis (A).

6. Joystick as claimed in any of the preceding claims,
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wherein the outer portions (24) have substantially
the same shape.

Joystick as claimed in any of the preceding claims,
wherein the number of outer portions (24) is n and
the outer portions (24) have discrete axial symmetry
of order n about the stem axis (A).

Joystick as claimed in any of the preceding claims,
wherein each outer portion (24) is associable with a
specific operation controllable by the joystick (11),
said specific operation being controllable by a move-
ment of said outer portion (24) and/or an actuation
of a control element (51) carried by said outer portion
(24).

Joystick as claimed in any of the preceding claims,
wherein the inner portion (23) carries at least one
control element (61) configured to control an opera-
tion of the work vehicle (1).

Joystick as claimed in claim 8 or 9, wherein the con-
trol element (51, 61) comprises at least one button.

Joystick as claimed in any of the preceding claims,
wherein the inner portion (23) is substantially coaxial
to the stem portion (22).

Joystick as claimed in any of the preceding claims,
wherein the inner portion (23) is arranged at a ter-
minal end (31) of the stem portion (22).

Joystick as claimed in any of the preceding claims,
wherein the stem portion (22) is fixedly carried by
the base (21).

Joystick as claimed in any of claims 1 to 12, wherein
the stem portion (22) is carried in a movable manner
by the base (21) along a longitudinal direction of the
work vehicle (1).

Work vehicle comprising a joystick (11) as claimed
in any of the preceding claims.
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