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(54) IMPROVED SYSTEM AND METHOD FOR CONTROLLING A RETURN FUNCTIONALITY IN A 
WORK VEHICLE

(57) Work vehicle comprising an implement provided
with at least a bucket comprising a control system (1) for
controlling the movement of said implement and com-
prising a valve arrangement (6), a bucket actuator (3),
an electronic control unit (10), a joystick (8) and a com-
mand means (12) for activating a return to dig, RTD, of
the implement, the electronic control unit (10) being elec-
trically connected to the valve arrangement (6) and to
the command and to retrieve data related to the joystick
(8) and data (9) related to engine speed of the work ve-
hicle, the electronic control unit (10) comprising elabora-
tion means configured to
- activate a RTD operation of said implement according
to an enabling status of the command of the command
means (12),
- activate a soft stop function of the implement if it is
detected a release of the joystick, the soft stop function
foreseeing an automatic smooth movement of the imple-
ment till a preset stop position, the soft stop function being
inhibited if the RTD operation is active.
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Description

TECHNICAL FIELD

[0001] The present invention concerns a system and
method for controlling a return functionality of a work ve-
hicle.
[0002] The present invention finds its preferred, al-
though not exclusive, application in a system and a meth-
od for controlling an earth-moving machine such as a
wheel loader.

BACKGROUND OF THE INVENTION

[0003] Earth-moving vehicles such as wheel loaders
comprise an implement such as a bucket carried by a
boom for moving the earth. In particular, the boom and
the bucket are carried by respective hydraulic actuators
that moves the bucket and the boom with respect to their
hinge points.
[0004] Such hydraulic actuators are controlled by a joy-
stick that is hand operated by the user to move the boom
and bucket thereby moving the earth.
[0005] Work vehicles may be provided with a so-called
return functionality, RTF, configured to automatically
control the actuators of the boom and the bucket to move
these latter to a predefined position according to the spe-
cific functionality.
[0006] One among the most common RTFs is the so-
called return to dig, RTD, functionality wherein the bucket
of the work vehicle is controlled to return to a preset po-
sition suitable for digging operation.
[0007] In the aforementioned, and other possible RT-
Fs, the user usually active a command, such as by press-
ing a bottom or selecting a display icon, to activate the
RTF. Such activation of command provides suitable input
signals to boom and/or bucket actuators that move the
boom and/or bucket to their target position.
[0008] Another function of which the work vehicles are
provided is the so-called soft stop function. In such func-
tion an implement controlled by a joystick by the driver
is controlled to smooth return to a standard position if the
joystick is suddenly released by the user.
[0009] It is clear that the presence of a RTF function-
ality and of a soft-stop functionality may conflict each
other thereby decreasing the productivity and the ergo-
nomic of the user.
[0010] Therefore, the need is felt to improve the com-
fort, efficiency of a RTF on a work vehicle.
[0011] An aim of the present invention is to satisfy the
above mentioned needs in a cost effective and optimized
way.

SUMMARY OF THE INVENTION

[0012] The aforementioned aim is reached by a system
and related control method as claimed in the appended
set of claims.

BRIEF DESCRIPTION OF DRAWINGS

[0013] For a better understanding of the present inven-
tion, a preferred embodiment is described in the follow-
ing, by way of a non-limiting example, with reference to
the attached drawing, Figure1 that is a schematic repre-
sentation of the control system according to the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0014] Figure 1 discloses a control system 1 of a work
vehicle provided with an implement (not shown) that pref-
erably comprises a bucket (not shown) carried by a boom
(not shown) and may advantageously be configured as
a wheel loader.
[0015] The work vehicle comprises a hydraulic circuit
2 configured to control the operation of the implement of
the work vehicle, in particular comprising at least a bucket
actuator 3. In particular, the hydraulic circuit controls the
passage of fluid between a source 4 of fluid in pressure
and a tank 5 of the work vehicle.
[0016] In particular, the hydraulic circuit 5 comprises a
valve arrangement 6 that may be designed as an open
center distribution system provided with an electric valve
7 respectively voted to control the actuator 3 in function
of control signals acting on respective sides of the valve
7 itself. In particular, the actuator 3 is a double effect
hydraulic cylinders.
[0017] In particular, valve 6 may be a proportional six
ways - three position valve fluidly connected, respectively
two of them to tank 5, two of them to source 5, two of
them to two sides of the actuator 3.
[0018] The valve 6 may therefore assume at least the
following limit positions: a first position wherein fluid may
flow from source 4 to a first side of the actuator 3 and the
opposite side of the latter is fluidly connected to tank 5,
a second position operatively opposite with respect to
the preceding and a third position wherein the source 4
is directly connected to tank 5 (the one represented in
figure 1).
[0019] The control system 1 further comprises a joy-
stick 8 configured to be handled to the user to impart a
control signal for controlling bucket actuators 3 via valve
arrangement 6.
[0020] The control system 1 further comprises an elec-
tronic control unit 10 that is electronically connected to
joystick and comprising elaboration means configured to
retrieve data related to joystick position and data related
to the speed of the engine of the work vehicle, to elaborate
this latter to provide control signals to control valve ar-
rangement 6, i.e. in the disclosed arrangement valve 7.
[0021] Work vehicle further comprises sensor means
11 configured to detect the position of bucket. In particular
sensor means 11 may be position sensors carried by
actuator means 3.
[0022] It is clear that sensor means 11 may be of any
typology, e.g. radar means or image acquisition means
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carried or rotation position sensor carried in the hinges
connection of the work vehicle.
[0023] Work vehicle may further comprises other sen-
sor means, such as pressure sensor means, configured
to allow the electronic control unit 10 to control the
boom/bucket movements.
[0024] The work vehicle further comprises return to
function, RTF, command mean 12, in particular a return
to dig, RTD, function, electrically connected to the control
unit 10. The elaboration means of this latter are config-
ured to execute the aforementioned RTD operation if the
RTF command means 12 is controlled by the driver to
activate the RTF function.
[0025] In particular, the RTF command 12 comprises:

• RTF enable switch 12’, such as a button, an icon or
a display, configured to enable the RTF functionality;
and

• A RTF selection means 12’’, such as a button, an
icon or a display, configured to select the activation
of the RTF function;

[0026] The work vehicle further comprises a main hy-
draulic switch 13 configured to enable the operation of
the hydraulic systems of the vehicle.
[0027] The data related to joystick position may com-
prise at least the following parameters:

• i) the position in a Cartesian reference plane with
respect to joystick longitudinal axis of the joystick
handle; and, possibly,

• ii) the time of permanence of the joystick in the po-
sition at point i).

[0028] The operation of the above described system
is the following.
[0029] The electronic control unit 10 controls the op-
eration of the implement providing control signals to hy-
draulic arrangement 1, taking into account the data re-
lated by joystick 8, by engine speed 9 of the work vehicle
and by sensor means 11 as per se known, e.g. according
to the method disclosed in EP3719217 A1.
[0030] In particular, electronic control unit 10 is config-
ured to detect the position of the joystick 8 to determine
a release of this latter. In particular, the release of the
joystick may be determined by detecting a passage from
a [Xi, Yi] position to a [0, 0] position into the reference
Cartesian plane. Furthermore, the release of the joystick
may be detected by retrieving the speed of such passage
in 0, 0 position from the [Xi, Yi] position and/or the per-
manence of the joystick into the [0, 0] position for a preset
time.
[0031] If such release is detected, than a smoot tran-
sition of the bucket to a preset stop position is controlled
by the electronic control unit 10 by providing specific con-
trol signals to valve arrangement 6, i.e. to actuator 3. The
data related to the preset stop position are stored in the
elaboration means of the electronic control unit 10 that

control accordingly the actuator 3.
[0032] If the driver control a RTD command, then the
RTD function is enabled and executed according to spe-
cific control by the user, e.g. by moving the joystick or
pushing a specific button 12’’. The data related to typol-
ogy of enabled RTD operation are stored in the elabora-
tion means that control accordingly this latter.
[0033] As per se known (e.g. EP3719217 A1), the RTD
operation is controlled thanks to sensor means 11 whose
data are elaborated in combination of data retrieved by
joystick 8 and engine speed to control actuator 3.
[0034] If the electronic control unit detect a joystick re-
lease as defined above, then the soft stop function is
inhibited and the electronic control unit 10 control the
actuator 3 to move according to RTD functionality. In oth-
er words, the RTD functionality is predominant with re-
spect to the soft stop function.
[0035] In view of the above, the invention is further-
more related to a method for controlling a RTD function-
ality in presence of a soft stop functionality of the de-
scribed work vehicle comprising the following steps:

i) Acquiring data related to the movement of the joy-
stick 8 of the work vehicle;
ii)Acquiring data related to operational status of the
work vehicle;
iii) Acquiring data related to the request of a RTD
functionality of the work vehicle;
iv) Elaborate the data retrieved in step i) to determine
a variation of position of the joystick 8 with respect
to a starting position of the joystick 8,
v) If (i) said variation of position is detected as a re-
lease of the joystick, and (ii) RTD functionality is not
activated, then activate a soft stop functionality of
said vehicle memorized in said control unit;
vi) If (i) said variation of position is not detected as
a release of the joystick, and (ii) RTD functionality is
not activated, then control the operation of the actu-
ator 3 according to the data retrieved in steps i) and
ii) via said electronic control unit; and
vii) If (i) said variation of position is not detected as
a release of the joystick, and (ii) RTD functionality is
activated, then control the operation of the actuator
3 to achieve said RTD functionality memorized in
said control unit

[0036] As said, the data related to joystick 8 position
comprise:

• i) the position in a Cartesian reference plane with
respect to joystick longitudinal axis of the joystick
handle; and, possibly,

• ii) the time of permanence of the joystick in the po-
sition at point i).

[0037] The data related to operational status of the ve-
hicle comprises at least the speed 9 of the engine.
[0038] The data related to command of a RTD func-
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tionality of the work vehicle comprises:

• An enabling signal from main hydraulic switch 13
representing that hydraulic functions of the work ve-
hicle are enable;

• An enabling signal from main command means 12
representing that RTD is enabled and requested;
and

• Position sensor means from sensor means 11.

[0039] In view of the foregoing, the advantages of the
control system and method according to the invention
are apparent.
[0040] In particular, the efficiency and comfort of the
operation is increased because there is no need to man-
ually alternatively activate the soft stop function and/or
the RTD function.
[0041] Furthermore, the proposed system is substan-
tially compact and indeed may be integrated or provided
into already existing systems, without substantial modi-
fication of existing systems.
[0042] According to the above, the work operation
speed is increased, thereby increasing the productivity
of the overall vehicle operation.
[0043] It is clear that modifications can be made to the
described control system and method which do not ex-
tend beyond the scope of protection defined by the
claims.
[0044] In particular, the provided valve arrangement
may vary, such as the composition of implement or the
control of its actuators may comprise different data com-
ing from other operational data of the work vehicle.

Claims

1. Work vehicle comprising an implement provided with
at least a bucket, said work vehicle comprising a con-
trol system (1) for controlling the movement of said
implement and comprising:

a valve arrangement (6), a bucket actuator (3),
said valve arrangement (6) being configured for
providing fluid from a source (4) of fluid in pres-
sure towards said bucket actuator (4);
an electronic control unit (10), a joystick (8) and
a command means (12) for activating a return
to dig, RTD, of said implement,
said electronic control unit (10) being electrically
connected to said valve arrangement (6) and to
said command and to retrieve data related to
said joystick (8) and data (9) related to engine
speed of said work vehicle,
said electronic control unit (10) comprising elab-
oration means configured to elaborate the joy-
stick and speed engine data and provide con-
sequently a control signal towards said valve ar-
rangement (6) for controlling said implement,

said elaboration means being configured to ac-
tivate a RTD operation of said implement ac-
cording to an enabling status of said command
of said command means (12),
said elaboration means being configured to ac-
tivate a soft stop function of said implement if it
is detected a release of said joystick, said soft
stop function foreseeing an automatic smooth
movement of said implement till a preset stop
position,
said soft stop function being inhibited if said RTD
operation is active.

2. Work vehicle according to claim 1, wherein said data
related to joystick position (8) comprise the position
in a Cartesian reference plane with respect to joy-
stick longitudinal axis of the joystick handle.

3. Work vehicle according to claim 2, wherein said data
related to joystick position (8) further comprise the
time of permanence of the joystick in a specific po-
sition.

4. Work vehicle according to any of the preceding
claims, wherein said command means (12) comprise

• RTD enable switch (12’), configured to enable
the RTD functionality; and
• RTF selection means (12’’) configured activate
the RTF function.

5. Work vehicle according to any of the preceding
claims, comprising a hydraulic main switch (13) con-
figured to enable hydraulic functions of the work ve-
hicle.

6. Work vehicle according to claim any of said preced-
ing claims, wherein said valve arrangement (6) is an
open center valve arrangement.

7. Work vehicle according to any of the preceding
claims, comprising sensor means (11) configured to
detect data related to the position of said bucket,
said electronic control unit (10) being electrically con-
nected to said sensor means (11), said elaboration
means being configured to elaborate said data to
control said valve arrangement (6) to control said
actuators (3).

8. Method for controlling a return to dig, RTD, function-
ality in presence of a soft stop functionality in a work
vehicle according to any of the preceding claims,
said method comprising the following steps:

i) Acquiring data related to the movement of the
joystick (8) of the work vehicle;
ii)Acquiring data related to operational status of
the work vehicle;

5 6 



EP 4 234 817 A1

5

5

10

15

20

25

30

35

40

45

50

55

iii) Acquiring data related to the request of a RTD
functionality of the work vehicle;
iv) Elaborate the data retrieved in step i) to de-
termine a variation of position of the joystick (8)
with respect to a starting position of the joystick
(8),
v) If (i) said variation of position is detected as
a release of the joystick, and (ii) RTD function-
ality is not activated, then activate a soft stop
functionality of said vehicle memorized in said
control unit;
vi) If (i) said variation of position is not detected
as a release of the joystick, and (ii) RTD func-
tionality is not activated, then control the oper-
ation of the actuator (3) according to the data
retrieved in steps i) and ii) via said electronic
control unit; and
vii) If (i) said variation of position is not detected
as a release of the joystick, and (ii) RTD func-
tionality is activated, then control the operation
of the actuator (3) to achieve said RTD function-
ality memorized in said control unit

9. Method according to claim 8, wherein said data re-
lated to joystick position (8) comprise the position in
a Cartesian reference plane with respect to joystick
longitudinal axis of the joystick handle.

10. Method according to claim 9, wherein said data re-
lated to joystick position (8) further comprise the time
of permanence of the joystick in a specific position.

11. Method according to any of claims 8 to 10, wherein
said data related to operational status of the vehicle
comprises at least the speed (9) of the engine of said
work vehicle.

12. Method according to any of claims 8 to 11, wherein
the data related to command of a RTD functionality
of the work vehicle comprises:

• An enabling signal from main hydraulic switch
(13) representing that hydraulic functions of the
work vehicle are enable;
• An enabling signal from main command means
(12) representing that RTD is enabled and re-
quested; and
• Position sensor means from sensor means
(11).
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