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(54) A METHOD AND A SYSTEM FOR INDICATING A LIP PLATE POSITION

(57) Amethod for indicating a position of a lip plate of
a bucket of a loading vehicle to an operator inside a
cockpit, comprising steps of:
a. determining the position of the lip plate of the bucket by
using at least one bucket position sensor (1) and gen-
erating a position data of the lip plate of the bucket,
b. transmitting the lip plate position data from the bucket
position sensor to a display (3), which comprises a dis-
play control unit (5) and a display element (4), wherein at
least the display element is visible to the cockpit of the
loading vehicle, and
c. controlling the display element (4) based on the lip
plate position data to display visual information indicative
of the lip plate position.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to methods and
systems for indicating position of a bucket of a loading
vehicle, and especially the position of a lip plate of the
bucket.

BACKGROUND OF THE ART

[0002] Loading vehicles are big and robust vehicles
that operate on the surface or underground. The envir-
onmental conditions in mines etc. are harsh and visibility
is very limited. For example, it may be difficult to see the
precise position of the bucket of the loading vehicle to the
cockpit of the vehicle and, thus, there is possibility to
crash to some obstacle. The visibility is also dependent
on the physical size of the operator, which may affect the
knowledge of the precise position of the bucket in relation
to the surface. If the bucket is in wrong position, the
loading vehicle may start to climb on thematerial instead
of collecting it into the bucket, or the bucket may start to
dig to the ground under the material.
[0003] Tohelp theoperator to see thebucket position, it
is known tousemechanical indicators that are fixed to the
bucket so that the operator may see the indicators on the
cockpit. However, these mechanical indicators are ex-
posed to external impacts and forces, e.g.minewalls and
rocks, and they may get hit. Thus, their position may
change, or they may even come off resulting wrong
information to the operator.

SUMMARY

[0004] The objective of the method and system is to
alleviate the disadvantages mentioned above.
[0005] According to a first aspect, it is provided a
method for indicating a position of a lip plate of a bucket
of a loading vehicle to an operator inside a cockpit,
comprising steps of:

a. determining the position of the lip plate of the
bucket by using at least one bucket position sensor
and generating a position data of the lip plate of the
bucket,
b. transmitting the lip plate position data from the
bucket position sensor to a display, which comprises
a display control unit and a display element, wherein
at least the display element is visible to the cockpit of
the loading vehicle, and
c. controlling the display element based on the lip
plate position data to display visual information in-
dicative of the lip plate position.

[0006] Theadvantageof themethod is that theposition
of the lip plate of the bucket is provided to the operator in
all conditions.

[0007] In an embodiment of the method, the lip plate
position data is transmitted from the bucket position
sensor to the display via an electronic control unit
(ECU) so that the ECU is receiving the lip plate position
data from the bucket position sensor and transmitting the
lip plate position data to the display.
[0008] In an embodiment of the method, the lip plate
position data from the bucket position sensor is com-
pared to a lip plate position data pre-stored in the ECU.
[0009] In an embodiment of the method, the position
data transmitted from the ECU to the display comprises
comparison data of the lip plate position in relation to the
pre-stored lip plate position data.
[0010] In an embodiment of the method, controlling is
carried out with accordance of plurality of controlling
options, wherein the selection of controlling option is
based on the comparison data.
[0011] According to a second aspect, it is provided a
system for indicating a position of a lip plate of a bucket of
a loading vehicle to an operator, comprising

- at least one bucket position sensor arranged to
determine thepositionof the lip plate and togenerate
a position data of the lip plate; and

- a display comprising a display element and a display
control unit, wherein at least the display element is
visible to the cockpit of the loading vehicle for dis-
playing the lip plate position to the operator;

wherein

the lip plate position data is configured to be trans-
mitted from the bucket position sensor to the display,
and
the display control unit is configured to control the
display element based on the lip plate position data
to display visual information indicative of the lip plate
position.

[0012] The advantage of the system is that the lip plate
position may be seen in cockpit in real time and in any
conditions.
[0013] In an embodiment of the system, the system
comprises an electronic control unit (ECU) adapted to

- receive the lip plate position data from the bucket
position sensor, and

- transmit the lip plate position data to a display control
unit.

[0014] In an embodiment of the system, the display
element is fastened to a window of the cockpit.
[0015] In an embodiment of the system, the display
element is laminated inside the window of the cockpit.
[0016] In an embodiment of the system, the display
element is transparent.
[0017] In an embodiment of the system, the display
element is fastened to the window of the cockpit with an
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adhesive.
[0018] In an embodiment of the system, the display
element is arranged outside of the cockpit fastened to a
structure outside of the cockpit.
[0019] In an embodiment of the system, the display
element is arranged toproject the lipposition to awindow.
[0020] In an embodiment of the system, the bucket
position sensor is a linear sensor.
[0021] In an embodiment of the system, the linear
sensor is arranged in connection with a tilt cylinder of
the bucket.
[0022] In an embodiment of the system, the ECU com-
prises a storage medium for storing the lip plate position
data.
[0023] In an embodiment of the system, the ECU is
adapted to store lip plate position data of the loading
vehicle,whichdata ispre-stored to thestoragemediumof
the ECU.
[0024] In an embodiment of the system, the ECU is
adapted to compare the lip plate position data from the
bucket position sensor to the pre-stored lip plate position
data.
[0025] According to a third aspect, it is provided a
loading vehicle, comprising a system for indicating a
position of a lip plate of a bucket of the loading vehicle
to an operator.
[0026] It is to be understood that the aspects and
embodiments described above may be used in any
combination with each other. Several of the aspects
and embodiments may be combined together to form a
further embodiment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The accompanying drawings, which are in-
cluded to provide a further understanding of the method
and system and constitute a part of this specification,
illustrate embodiments and together with the description
help to explain the principles of system and method. In
the drawings:

Fig. 1 shows a block diagram of the new method,

Fig. 2 shows the new system for indicating the lip
plate position to the operator in a cockpit,

Figs. 3a and 3b show examples of the displayed
information on the display element,

Fig. 4 shows an example of a bucket of a loading
vehicle,

Fig. 5 shows a bucket of a loading vehicle and some
alternative positions of the bucket,

Fig. 6 shows an example of a loading vehicle,

Fig. 7 shows a loading vehicle comprising an exam-

ple embodiment of the system for indicating the
position of the lip plate of the bucket.

Fig. 8 shows a block diagram as shown in figure 1
with an additional step of transmitting the lip position
data from the bucket position sensor to the display
via an electronic control unit (ECU), and

Fig. 9 shows a block diagram as shown in figure 2
with an additional electronic control unit (ECU).

DETAILED DESCRIPTION

[0028] A loading vehicle with a bucket may be for
example a loader or a loading machine configured to
operate on the ground or underground. The underground
vehicle may be for example a mining vehicle. Further, it
comprises ameans to adjust the position of the bucket, a
cockpit for the operator, and, optionally, an electronic
control unit (ECU) for controlling one or more electrical
systems or subsystems in the loading vehicle. Adjusting
the position of the bucket may mean, for example, tilting.
The bucket comprises a lip plate which extends in width
direction of the bucket and is arranged on the outermost
edge of the bucket so that the lip plate engages with the
collectable material first.
[0029] Figure 1 shows a block diagram of the new
method for indicating a position of a lip plate of a bucket
of a loading vehicle to an operator. During operation, the
bucket of the loading vehicle is positioned and adjusted
by tilting so that an angle in relation to horizontal level
changes. Especially, the position of the lip plate of the
bucket affects the efficiency of the operation. The loading
vehicle comprises at least one bucket position sensor,
which is used for determining the position of the lip plate.
Thebucket position sensor generates positiondata of the
lip plate, and the position data is transmitted to a display
comprising a display control unit and a display element.
At least the display element is visible to the cockpit of the
loading vehicle so that the operator may see the display
element. The bucket position, i.e. the lip plate position, is
indicated to the operator by controlling the display ele-
ment based on the lip plate position data to display visual
information indicative of the lip plate position, i.e. the
display element is configured to indicate the lip plate
position. The lip plate position may be indicated graphi-
cally, e.g. with shapes or colors, numerically, with text, or
with other visual indicators.
[0030] The bucket position sensor may be for example
a linear sensor. The linear sensormaybearranged in a tilt
cylinder of the loading vehicle, which tilt cylinder is con-
figured to control the bucket, and the lip plate, position,
e.g. angle in relation to the horizontal level. The loading
vehicle may comprise lever or levers, e.g. swing lever or
tilt lever, between the tilt cylinder and the bucket. The
loading vehicle may comprise more than one tilt cylinder
for controlling and adjusting the position of the bucket,
and at least one of the tilt cylinders comprises a linear
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sensor as a bucket position sensor.
[0031] Optionally, the bucket position sensor may be a
mechanical sensor (e.g. limit switch), inductive sensor,
hall sensor, optical sensor (e.g. LIDAR or reflective sen-
sor) or rotary angle sensor for determining the lip plate
position, i.e. angle.
[0032] Optionally, the loading vehicle comprises an
electronic control unit (ECU) which is adapted to receive
and transmit the lip position data. With the ECU, the lip
position data may be received from the bucket position
sensor to the ECU and transmitted from the ECU to the
display.
[0033] The ECUmay have pre-stored lip plate position
data, which may include for example specific angle or
angles and/or angle range or ranges. When the lip posi-
tion data is received from the bucket position sensor, the
lip position data may be compared to the pre-stored lip
position data. The lip position data, which is transmitted
from the ECU to the display control unit, may include the
lip position comparison data. The controlling of the dis-
play element may be carried out with accordance of
plurality of controlling options, wherein the selection of
controlling option is based on the comparison data, i.e.
what visual information should be seen on the display
element depending on the position of the lip plate.
[0034] Thenewmethodmaybecarriedout for example
with a system for indicating a position of a lip plate of a
bucket of a loading vehicle to an operator.
[0035] Figure 2 shows the system comprising at least
one bucket position sensor 1 arranged to determine the
position of the lip plate and to generate a position data of
the lip plate; a display 3 comprising a display element 4,
which is visible to the cockpit of the loading vehicle for
displaying the lip plate position to the operator inside the
cockpit, and a display control unit 5. The display control
unit 5 is configured to control the display element 4 for
indicating the position of the lip plate, e.g. with the gra-
phics or other visual elements shown on the display
element, based on the lip plate position data.
[0036] The display element 4 and the display control
unit 5 of the display may be inside a same unit, such as a
display unit, or they may be positioned separately and
connected to each other for transmitting signal. The dis-
playelement4maybe fastened toawindowof thecockpit
or laminated inside or outside of the window of the
cockpit. The display element 4 may be transparent for
maximizing he visibility of the operator. The display ele-
ment may be fastened to the window for example by
adhesive. Optionally, the display element 4 is arranged
to project the lip position to a surface, e.g. to a window.
Optionally, the display element 4 may be arranged out-
side of the cockpit so that the operator in the cockpit may
see it. For example, the display element 4 may be fas-
tened to a structure outside of the cockpit. Optionally, the
displayelement is arranged toadashboardof thecockpit.
Optionally or additionally, the display element 4 is posi-
tioned so that it is visible when the bucket is used, e.g.
during loading. For example, the display element 4 is

arranged between the operator and the bucket, when
operator is inside the cockpit and operating the loading
vehicle.Optionally, the display element is arranged to the
window of the cockpit, which window is towards the
bucket. The display element may be for example a film
display. Optionally, the display element 4 comprises at
least one light source, e.g. light bulb or LED, which
indicates the position of the lip plate with color or by
turning on and off. The display element 4 may comprise
a frame or a housing.
[0037] As described above, the display control unit 5
and the display element 4 of the display 3 may be inside
the same unit, i.e. display unit. The display unit, compris-
ing the display element, may be arranged outside of the
cockpit so that the operator in the cockpit may see it. For
example, the display unit may be fastened to a structure
outside of the cockpit. Optionally, the display unit is ar-
ranged to a dashboard of the cockpit. Optionally or ad-
ditionally, the display unit is positioned so that it is visible
when the bucket is used, e.g. during loading. For exam-
ple, thedisplay unit is arrangedbetween theoperator and
the bucket, when the operator is inside the cockpit and
operating the loading vehicle. Optionally, the display unit
is arranged to the window of the cockpit, which window is
towards the bucket. The display element of the display
unit may be for example a film display. Optionally, the
display element 4 comprises at least one light source,
e.g. light bulb or LED, which indicates the position of the
lip plate with color or by turning on and off. The display
element 4 may comprise a frame or a housing.
[0038] The bucket position sensor 1 may be a linear
sensor, which may be arranged in connection with a tilt
cylinder of the bucket.When thebucket is tilted, the linear
sensor generates lip position data, which is transmitted
either directly to the display or, optionally, to the ECUand
further from theECU to the display.Optionally, the bucket
position sensor 1 is a swivel angle sensor, mechanical
sensor (e.g. limit switch), inductive sensor, hall sensor,
optical sensor (e.g. LIDAR or reflective sensor) or rotary
angle sensor for determining the lip plate position, i.e.
angle.
[0039] Optionally, the loading vehicle comprises an
electronic control unit (ECU) which is adapted to receive
and transmit the lip position data. With the ECU, the lip
position data may be received from the bucket position
sensor to the ECU and transmitted from the ECU to the
display.
[0040] The ECU2may comprise a storagemedium for
storing data. The stored data may be for example lip
position data of the loading vehicle. The data may be
pre-stored to the storage medium of the ECU.
[0041] The ECU 2 may be adapted to compare the lip
plate position data from the bucket position sensor to the
pre-stored lip plate position data. The lip position data
transmitted from the ECU to the display control unit may
be the lip position comparison data or at least include the
lip position comparison data.
[0042] Figures 3a and 3b show examples how the lip
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plate positionmay be displayed on the display element 4.
Thedisplayelement 4 is controlled so that it is arranged to
display the position of the lip plate of the bucket. The
positionmaybedisplayed for example as an actual angle
of the lip plate (as shown in figure 3b), as being on the
desired or pre-stored angle or range, and/or as being off
the desired or pre-stored angle or angle range. The lip
platepositionmaybedisplayedon thedisplayelementas
a numerical value of the actual angle, as a color indicator
(e.g. greenwhen the position is on desired range and red
when the position is not on the desired range), as text, or
as other visual indicator such as lines or other shapes (as
shown in figure 3a). The numerical values or other visual
indicators may be colored as in the colored indicator
above. For example, the optimal position, i.e. angle of
the lip plate, may be pre-stored in the ECU, and if the
actual position of the lip plate is the optimal position, it
maybeshownasconstant line on thedisplay. If theactual
position of the lip plate differs from the optimal pre-stored
value, the position of the lip plate may be shown as
dashed line on the display element. The display element
may display whether the actual lip plate position is more
than optimal value or less than the optimal value for
guiding the operator for adjusting the position of the
bucket.
[0043] The systemmay comprisemeans to display the
bucket position in another display, for example outside of
the loading vehicle. The another display may be for
example a mobile phone, other movable display, or ex-
ternal display for example in a maintenance building or
other building for displaying thebucket positionoutsideof
the loading vehicle. The another display may show a
mirrored image or video of the display on the loading
vehicle, or it may show additional information. The signal
to the another display may be transmitted with conven-
tional wires or with wireless technology by using for
example WIFI or Bluetooth.
[0044] Figure 4 shows an example of a bucket 10 of a
loading vehicle. The bucket comprises a lip plate 11,
which is arranged at the lower front horizontal edge of
the bucket and is extending in width direction of the
bucket. Further, the lip plate 11 extends outwards of
the bucket body.
[0045] Fig. 5 shows a bucket 10 of a loading vehicle
and some alternative positions of the bucket and the lip
plate 11. The fixed line illustrates the horizontal position,
and the dashed lines illustrate some tilted positions of the
bucket.
[0046] Fig. 6 shows an example of a loading vehicle
comprisingabucket10witha lipplate11andacockpit 12.
In figure 6, the cockpit comprises side walls and a roof,
but, in optional embodiments of the loading vehicles, the
cockpit may be without the side walls and the roof.
[0047] Fig. 7 shows a loading vehicle comprising an
example embodiment of the system for indicating the
position of the lip plate of the bucket. The loading vehicle
comprises a bucket 10 arranged on front part of the
loading vehicle and a cockpit 15. The bucket comprises

a lip plate 11. The bucket position, and the lip plate
position, is controlled and adjusted with a linear motion
of a tilt cylinder 12, which tilt cylinder is connected to the
bucket via swing lever 14andadogbone16. The lip plate
position is determined by a linear sensor 13, which is
arranged in connection to the tilt cylinder 12, and the lip
plate position data is generated. In figure 7, the lip plate
position data is received to an ECU 2 and the lip position
data is transmitted from the ECU to a display 3 compris-
ing a display control unit and a display element. As
mentioned earlier, the ECU is an optional element, and
the lip position data may be transmitted directly from the
bucket position sensor to the display. The display 3 is
fastened toa frontwindowof thecockpit 15so thatat least
the display element is visible to the operator inside the
cockpit. Thedisplayelement is controlledbasedon the lip
position data, i.e. the lip position is shown on the display
element so that the operator sees the lip plate position
even if he does not see the actual lip plate.
[0048] The bucket 10 is connected to the loading ve-
hiclewitha lift arm17,whichmaybeused to raiseor lower
the bucket. The position of the lift arm 17 may also be
determined by another sensor, and the position data of
the lift arm may be used for determining the lip plate
position. For example, when the lift arm 17 is in its lowest
position, i.e. the lift arm 17 is against stoppers on the
loading vehicle, the lip plate position is what the bucket
position sensor determines. However, when the lift arm
17 is lifted, i.e. the lift arm 17 is not against the stoppers,
the lip plate position, in relation to the ground surface,
may not be exactly what the bucket position sensor
determines. The lift arm position data may be used to
compensate the lip plate position data to show the actual
position of the lip plate, in relation to the horizontal sur-
face.
[0049] Figure8showsablockdiagramof themethodof
figure 1 with an additional step of transmitting the lip
position data from the bucket position sensor to the dis-
play via an electronic control unit (ECU).
[0050] Figure 9 shows a block diagram of the system
as shown in figure 2 with an additional electronic control
unit (ECU) 2, which is adapted to receive the lip position
data from the bucket position sensor 1 and to transmit the
lip position data to the display 3.

Claims

1. A method for indicating a position of a lip plate of a
bucket of a loading vehicle to an operator inside a
cockpit, comprising steps of:

a. determining the position of the lip plate of the
bucket by using at least one bucket position
sensor (1) and generating a position data of
the lip plate of the bucket,
b. transmitting the lip plate position data from the
bucket position sensor to a display (3), which
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comprisesadisplay control unit (5) andadisplay
element (4),wherein at least thedisplayelement
is visible to thecockpit of the loadingvehicle, and
c. controlling the display element (4) based on
the lip plate position data to display visual in-
formation indicative of the lip plate position.

2. The method according to claim 1, wherein the lip
plate position data is transmitted from the bucket
position sensor to the display via an electronic con-
trol unit (ECU) so that the ECU is receiving the lip
plate position data from the bucket position sensor
(1) and transmitting the lip plate position data to the
display (3) .

3. The method according to claim 2, wherein
the lip plate position data from the bucket position
sensor is compared to a lip plate position data pre-
stored in the ECU (2).

4. The method according to claim 2, wherein the posi-
tion data transmitted from the ECU to the display
comprises comparisondataof the lip plate position in
relation to the pre-stored lip plate position data.

5. The method according to claim 4, wherein in step c.,
controlling is carried out with accordance of plurality
of controlling options, wherein the selection of con-
trolling option is based on the comparison data.

6. A system for indicating a position of a lip plate of a
bucket of a loading vehicle to an operator, compris-
ing

- at least one bucket position sensor (1) ar-
ranged to determine the position of the lip plate
and to generate a position data of the lip plate;
and
- a display (3) comprising a display element (4)
andadisplay control unit (5),whereinat least the
display element (4) is visible to the cockpit of the
loading vehicle for displaying the lip plate posi-
tion to the operator;

wherein

the lip plate position data is configured to be
transmitted from the bucket position sensor (1)
to the display (3), and
the display control unit (5) is configured to con-
trol the display element (4) based on the lip plate
position data to display visual information indi-
cative of the lip plate position.

7. Thesystemaccording to claim6,wherein the system
comprises an electronic control unit (ECU) (2)
adapted to

- receive the lip plate position data from the
bucket position sensor (1), and
- transmit the lip plate position data to a display
control unit (5).

8. The system according to claim 6 or 7, wherein the
display element (4) is fastened to a window of the
cockpit.

9. The system according to any one of claims 6 to 8,
wherein the display element (4) is laminated inside
the window of the cockpit.

10. The system according to any one of claims 6 to 9,
wherein the display element (4) is transparent.

11. The system according to any one of claims 6 to 10,
wherein the display element (4) is fastened to the
window of the cockpit with an adhesive.

12. The system according to claim 6 or 7, wherein the
display element (4) is arranged outside of the cock-
pit, and it is fastened to a structure outside of the
cockpit.

13. The system according to any one of claims 6 to 12,
wherein thedisplayelement (4) is arranged toproject
the lip position to a window.

14. The system according to any one of claims 6 to 13,
wherein the bucket position sensor (1) is a linear
sensor.

15. The systemaccording to claim 14, wherein the linear
sensor (1) is arranged in connection with a tilt cylin-
der of the bucket.

16. The system according to any one of claims 7 to 15,
wherein theECU(2)comprisesastoragemedium for
storing the lip plate position data.

17. The system according to claim 16, wherein the ECU
(2) is adapted to store lip plate position data of the
loading vehicle, which data is pre-stored to the sto-
rage medium of the ECU.

18. The system according to claim 17, wherein the ECU
(2) is adapted to compare the lip plate position data
from the bucket position sensor (1) to the pre-stored
lip plate position data.

19. A loading vehicle, comprising a system according to
any one of claims 6 to 18.
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