
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
21

4 
22

9
B

1
*EP003214229B1*

(11) EP 3 214 229 B1
(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
02.12.2020 Bulletin 2020/49

(21) Application number: 15853647.4

(22) Date of filing: 21.10.2015

(51) Int Cl.:
B60K 35/00 (2006.01) E02F 9/26 (2006.01)

B62D 49/00 (2006.01) E02F 3/34 (2006.01)

B60K 37/06 (2006.01)

(86) International application number: 
PCT/JP2015/079643

(87) International publication number: 
WO 2016/067986 (06.05.2016 Gazette 2016/18)

(54) WORK VEHICLE

NUTZFAHRZEUG

ENGIN DE CHANTIER

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(30) Priority: 27.10.2014 JP 2014218763
26.05.2015 JP 2015106874

(43) Date of publication of application: 
06.09.2017 Bulletin 2017/36

(73) Proprietor: Yanmar Power Technology Co., Ltd.
Osaka City (JP)

(72) Inventor: HASEGAWA Takumi
Osaka-shi, Osaka 530-8311 (JP)

(74) Representative: Poindron, Cyrille et al
Novagraaf International SA 
Chemin de l’Echo 3
1213 Onex (CH)

(56) References cited:  
EP-A1- 0 811 728 JP-A- H10 103 925
JP-A- H11 247 239 JP-A- 2001 159 156
JP-A- 2004 068 433 JP-A- 2012 188 862
JP-A- 2012 188 862 JP-A- 2014 177 784
US-A1- 2003 001 751 US-A1- 2011 178 677



EP 3 214 229 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] The present invention relates to a work vehicle,
and more particularly, to a work vehicle having a display.

BACKGROUND ART

[0002] Conventionally, tractors have been known as a
representative example of work vehicles. Tractors can
be equipped with a work machine having a bucket. The
tractors carry earth and soil by raising/lowering and ro-
tating the bucket (see patent document JP 2006 - 077473
A).
[0003] The operator of such a tractor is required to op-
erate the tractor while checking the movement of the
bucket. However, the operator may be unfamiliar with
the operation of the work machine, and thus a technique
that allows the operator to operate the tractor while
checking the vertical position or the angle of the bucket.
Accordingly, a work vehicle that allows the operator to
easily check the vertical position or the angle of the buck-
et has been desired.
[0004] Further, patent document US 2003/0001751 A1
discloses a display unit for a construction machine,
wherein a display of a display unit selectively displays a
standard monitoring screen for displaying attitude infor-
mation of a body, an excavation setting screen for dis-
playing the setting states of depth and gradient of a target
excavation plane for automatic control, and an excava-
tion monitoring screen for displaying, in enlarged scale,
the relative position of a bucket relative to the target ex-
cavation plane set on the excavation setting screen. Each
of those screens has a menu area in which an item
"SCREEN CHANGE" and items corresponding to asso-
ciated screen information are set. A desired one of the
items in the menu area is selected by manipulating up
and down selection keys on an operating unit to move a
cursor in the menu area vertically, and the contents of
the item displayed in reverse video is executed by de-
pressing a decision key.
[0005] Moreover, patent document EP 0 811 728 A1
discloses a method of using a touch screen control panel
to input and display data to control excavation by an ex-
cavator, which includes the steps of: (1) providing a dis-
play panel with a touch-sensitive screen at a position
accessible to an operator; (2) inputting data by touching
the display panel to define a desired contour of the ex-
cavated surface; (3) displaying on the display panel in-
formation representing the desired contour of the exca-
vated surface; and (4) controlling movement of the ex-
cavator bucket to excavate the desired contour of the
excavated surface. The display panel displays a se-
quence of screens that convey information to the oper-
ator and permit the operator to select operational modes
and to input data to define the control parameters for the
various operational modes.

[0006] Patent document US 2011/0178677 A1 disclos-
es a machine control and guidance system for an earth-
moving machine, which includes one or more sensors
and a portable digital media device mounted on the earth-
moving machine. The portable digital media device may
comprise an iPhone, an iTouch, or other similar device.
Each of the sensors senses the position or orientation of
a portion of the earthmoving machine and provides a
wireless output signal indicating the position or orienta-
tion. The portable digital media device is in wireless com-
munication with each of the sensors. The device has an
associated display and a memory in which is stored an
application program which permits the device to deter-
mine the position of one or more portions of the earth-
moving machine and to display the position of one or
more portions of the earthmoving machine on the display.

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0007] An object of the present invention is to provide
a work vehicle that allows an operator to easily check the
vertical position and the angle of bucket.

SOLUTIONS TO THE PROBLEMS

[0008] The problem to be solved by the invention is as
described above, and this problem is solved by the sub-
ject-matter of claim 1. Further advantageous configura-
tions of the invention can be drawn from the dependent
claims.
[0009] According to a first aspect of the present inven-
tion, there is provided a work vehicle including a work
machine with a bucket, which is configured to freely
raise/lower and rotate the bucket, the work vehicle com-
prising: a display disposed near an operator seat. The
display is configured to display vertical position informa-
tion and angle information of the bucket.
[0010] According to a second aspect of the present
invention, the display is configured to display the vertical
position information synchronized with an upward/down-
ward movement of the bucket, and to display the angle
information synchronized with a rotational movement of
the bucket.
[0011] According to a third aspect of the present inven-
tion, the display is configured to display vertical position
setting information as an index of the upward/downward
movement of the bucket, and to display angle setting
information as an index of the rotational movement of the
bucket.
[0012] According to a fourth aspect of the present in-
vention, the display includes an operation section that
allows operation for setting the vertical position setting
information and the angle setting information.
[0013] According to a fifth aspect of the present inven-
tion, the work vehicle further comprises: a control section.
The display includes: a display section configured to dis-
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play in a selectable manner a plurality of the work ma-
chines that are attached to and linkable to the work ve-
hicle, and to display in an identifiable manner one of the
work machines that is linked to the work vehicle; and an
operation section that allows operation for linking the
work vehicle to one of the work machines displayed on
the display section. The control section cuts a linkage
between the work vehicle and one of the work machines
that is linked thereto and makes a linkage between the
work vehicle and desired one of the work machines when
the operation section is operated to link the work vehicle
to the desired one of the work machines.

EFFECTS OF THE INVENTION

[0014] The present invention produces the effects as
described below.
[0015] According to the first aspect of the present in-
vention, the display is configured to display the vertical
position information and the angle information of the
bucket. This allows the operator to easily check the ver-
tical position and the angle of the bucket.
[0016] According to the second aspect of the present
invention, the display is configured to display the vertical
position information that is synchronized with the up-
ward/downward movement of the bucket, and to display
the angle information that is synchronized with the rota-
tional movement of the bucket. This allows the operator
to easily operate the work machine while viewing the
screen.
[0017] According to the third aspect of the present in-
vention, the display is configured to display the vertical
position setting information as an index of the up-
ward/downward movement of the bucket, and to display
the angle setting information as an index of the rotational
movement of the bucket. This allows the operator to ap-
propriately operate the work machine, since the operator
can control the vertical position and the angle of the buck-
et while checking the indexes.
[0018] According to the fourth aspect of the present
invention, the operator can easily set the vertical position
setting information and the angle setting information
while viewing the display.
[0019] According to the fifth aspect of the present in-
vention, the work vehicle includes the sections respec-
tively configured to operate and to display the linkage
with the work machine. With this configuration, the oper-
ator can operate and confirm the settings of the linkage
with the work machine while staying in the work vehicle.
This allows the operator in the work vehicle to confirm
which work machine is linked to the work vehicle and
also to perform operation as to which work machine is to
be linked to the work vehicle while staying in the work
vehicle without moving to the work machine, and thus
improving the operation efficiency.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

Fig. 1 is an external perspective view of a tractor.
Fig. 2 is a view from the arrow X in Fig. 1.
Fig. 3 is a view from the arrow Y in Fig. 1.
Fig. 4 is a view from the arrow Z in Fig. 1.
Fig. 5 shows a tractor equipped with a work machine.
Fig. 6 shows a joystick lever.
Fig. 7 shows an operator seat of the tractor and sur-
roundings thereof.
Fig. 8 shows a view of an operator.
Fig. 9 shows an information network of the tractor.
Fig. 10 shows a display.
Fig. 11 is a diagram showing a control system relat-
ing to the display.
Fig. 12 shows a screen displayed on the display.
Fig. 13 shows a screen displayed on the display.
Fig. 14 shows a screen displayed on the display.
Fig. 15 shows a screen displayed on the display.
Fig. 16 shows a screen displayed on the display.
Fig. 17 shows an information network of the tractor.
Fig. 18 shows a connection between the tractor and
the work machine that form the information network.
Fig. 19 is a block diagram showing the information
network of the tractor.
Fig. 20 shows a screen displayed on the display.
Fig. 21 shows a screen displayed on the display.
Fig. 22 shows a screen displayed on the display.
Fig. 23 shows a screen displayed on the display.
Fig. 24 shows a loader operation panel.

EMBODIMENTS OF THE INVENTION

[0021] The technical idea of the present invention can
be applied to any kinds of work vehicles. The following
description is made by taking an example of a tractor that
is a representative work vehicle.
[0022] First, a tractor 1 is described below.
[0023] Fig. 1 shows the tractor 1. Fig. 2 is a view from
the arrow X in Fig. 1, and Fig. 3 is a view from the arrow
Y in Fig. 1. Fig. 4 is a view from the arrow Z in Fig. 1.
Note that back and front, right and left, and top and bottom
of the tractor 1 are indicated in each of the figures.
[0024] The tractor 1 mainly includes a frame 11, an
engine 12, a transmission 13, a front axle 14, and a rear
axle 15. The tractor 1 also includes a cabin 16. The inside
of the cabin 16 forms an operation room that includes an
operator seat 161, an accelerator pedal 162, a shift lever
163, and the like (see Fig. 7).
[0025] The frame 11 provides a skeleton for the front
part of the tractor 1. The frame 11 together with the trans-
mission 13 and the rear axle 15 form a chassis of the
tractor 1. The engine 12 described below is supported
by the frame 11.
[0026] The engine 12 converts heat energy obtained
by combusting a fuel into kinetic energy. In other words,
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the engine 12 generates rotational power by combusting
a fuel. The engine 12 is connected with an engine control
device (not shown). When the operator operates the ac-
celerator pedal 162 (see Fig. 7), the engine control device
shifts the operation state of the engine 12 according to
the operation by the operator. The engine 12 includes an
exhaust emission control device 12E. The exhaust emis-
sion control device 12E oxidizes particles, hydrocarbons,
carbon monoxide, and the like included in the exhaust
gas.
[0027] The transmission 13 transmits the rotational
power of the engine 12 to the front axle 14 and the rear
axle 15. The transmission 13 receives the rotational pow-
er from the engine 12 through a connection mechanism.
Note that the transmission 13 includes a continuously
variable transmission (not shown). When the operator
operates the shift lever 163 (see Fig. 7), the continuously
variable transmission shifts the operation state of the
transmission 13 according to the operation by the oper-
ator.
[0028] The front axle 14 transmits the rotational power
of the engine 12 to front tires 141. The front axle 14 re-
ceives the rotational power of the engine 12 through the
transmission 13. Note that a steering device (not shown)
is provided along with the front axle 14. When the oper-
ator operates a steering wheel 164 (see Fig. 7), the steer-
ing device changes the steering angles of the front tires
141 according to the operation by the operator.
[0029] The rear axle 15 transmits the rotational power
of the engine 12 to rear tires 151. The rear axle 15 re-
ceives the rotational power of the engine 12 through the
transmission 13. Note that a PTO output device (not
shown) is provided with the rear axle 15. When the op-
erator operates a PTO switch 165 (see Fig. 7), the PTO
output device transmits the rotational power to a hauled
work machine according to the operation by the operator.
[0030] The tractor 1 is configured in such a manner
that the front part thereof can be equipped with a work
machine. A front loader 80 which exemplifies the work
machine is described below.
[0031] Fig. 5 shows the tractor 1 to which the front load-
er 80 is attached. Fig. 6 shows a joystick lever 8.
[0032] The front loader 80 is configured to carry earth
and sand. The front loader 80 includes frames 81, arms
82, and a bucket 83.
[0033] Each of the frames 81 is fixed to a side surface
of the frame 11 with a fixing tool such as a pin. Each of
the frames 81 is formed to extend upwardly from the
frame 11, and a bracket 81a is attached to an upper end
of each of the frames 81.
[0034] One end of each of the arms 82 is pivotally sup-
ported by the bracket 81a. Each of the arms 82 is rotat-
able up and down by an extendable lift cylinder 84 (see
the arrow L in Fig. 5).
[0035] The bucket 83 is rotatably supported by the
arms 82. The bucket 83 is rotatable up and down by an
extendable rotation cylinder 85 (see the arrow R in Fig. 5).
[0036] This configuration enables upward/downward

movements and a rotational movement of the bucket 83.
[0037] The operator freely raises/lowers and rotates
the bucket 83 with the joystick lever 8. When the operator
pushes the joystick lever 8 forward or backward, the lift
cylinder 84 stretches to turn the arms 82. When the op-
erator pushes the joystick lever 8 leftward or rightward,
the rotation cylinder 85 stretches to rotate the bucket 83.
Here, a posture in which the end of the bucket 83 is di-
rected upward is defined as a "roll back position". A pos-
ture in which the end of the bucket 83 is directed down-
ward is defined as a "dump position". Hereinafter, a di-
rection from the dump position to the roll back position
is defined as a direction in which a rotation angle increas-
es, and a direction from the roll back position to the dump
position is defined as a direction in which the rotation
angle decreases.
[0038] The joystick lever 8 is equipped with an auto-
matic standby switch 74, an engine speed acceleration
button 70, a maximum traveling speed acceleration but-
ton 71, and a maximum traveling speed deceleration but-
ton 72.
[0039] The operation room of the tractor 1 is described
below.
[0040] Fig. 7 shows the operator seat 161 and the sur-
roundings thereof. Fig. 8 shows a view of the operator.
[0041] As described above, the inside of the cabin 16
forms the operation room that includes the operator seat
161, the accelerator pedal 162, the shift lever 163, and
the like. A brake pedal 166, a clutch pedal 167, a reverser
lever 168, a speed dial 169, an instrument panel 170,
and a control panel 171 and the like are provided around
the operator seat 161. The operator can control the trac-
tor 1 by operating the accelerator pedal 162, the shift
lever 163, and the like while being seated in the operator
seat 161.
[0042] In addition, the joystick lever 8 is disposed on
the right side of the operator seat 161. The operator can
control the front loader 80 by operating the joystick lever
8 while being seated in the operator seat 161.
[0043] The operator can steplessly change the speed
of the traveling speed of the tractor 1 by tilting the shift
lever 163. The instrument panel 170 configured to display
various conditions of the tractor 1 such as a current
traveling speed is disposed in front of the operator seat
161.
[0044] An accelerator lever 172 and the speed dial 169
are disposed in the vicinity of the instrument panel 170.
The operator can set the rotation speed of the engine 12
by tilting the accelerator lever 172. The speed dial 169
serves as a maximum rotation speed setting dial that
allows the operator to set an upper limit of the rotation
speed of the engine 12. In the case where the upper limit
of the rotation speed is preset by operation of the speed
dial 169, an increase in the rotation speed of the engine
12 automatically stops at the preset rotation speed when
the accelerator lever 172 is operated to the fullest extent.
In other words, a desired engine speed can be easily
obtained and the engine speed can be prevented from
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exceeding a preset value of the maximum speed by op-
erating the speed dial 169.
[0045] Furthermore, the tractor 1 is equipped with a
display 2 in the vicinity of the operator seat 161. The
display 2 is disposed on the front right side of the operator
seat 161 so that the operator can operate the display 2
with the right hand. The display 2 is disposed on a side
console. The information network of the tractor 1 is briefly
described below, and the display 2 and a control system
of the display 2 are also described.
[0046] Fig. 9 shows the information network of the trac-
tor 1. Fig. 10 shows the display 2. Fig. 11 shows the
control system of the display 2.
[0047] The information network is spread widely to
each part of the tractor 1 so that the tractor 1 can exhibit
maximum performance. Specifically, in addition to the
engine 12, the transmission 13, the instrument panel 170,
the control panel 171, and the display 2 form a controller
area network (CAN) to share information with one anoth-
er.
[0048] In the tractor 1, the display 2 is disposed on the
side console (see Figs. 7 and 8). The display 2 includes
a liquid crystal panel 21, an encoder dial 22, and an enter
button 23. The display 2 also includes five command but-
tons 24, 25, 26, 27, 28. Each of the buttons is installed
with a backlight 29 using a light emitting diode (LED) or
the like as a light source.
[0049] The liquid crystal panel 21 is provided at the
center of the front face of the display 2. The liquid crystal
panel 21 is configured to display a predetermined screen
according to an instruction from the control device 3. For
example, the liquid crystal panel 21 is configured to dis-
play an opening screen S1 according to the instruction
from the control device 3 (see Fig. 12). The liquid crystal
panel 21 is configured to display other screens according
to instructions from the control device 3 (see Figs. 13 to
16). Note that the liquid crystal panel 21 may be a so-
called touch screen.
[0050] The encoder dial 22 is provided on the right side
of the upper surface of the display 2. The encoder dial
22 is configured to transmit to the control device 3 an
operator’s intension to scroll a tab or traverse a highlight
when an element displayed on the liquid crystal panel 21
is to be selected. For example, the encoder dial 22 is
capable of transmitting to the control device 3 an opera-
tor’s intension to scroll a tab when a displayed number
or alphabetical letter is to be selected (see Fig. 13). The
encoder dial 22 is also capable of transmitting to the con-
trol device 3 an operator’s intension to traverse a highlight
when a displayed icon is to be selected (see Figs. 14 and
15).
[0051] The enter button 23 is integrated with the en-
coder dial 22. The enter button 23 is configured to trans-
mit to the control device 3 an operator’s decision to select
one of the elements displayed on the liquid crystal panel
21. For example, the enter button 23 is capable of trans-
mitting to the control device 3 an operator’s decision to
select one of the displayed numbers or alphabetical let-

ters (see Fig. 13). The enter button 23 is also capable of
transmitting to the control device 3 an operator’s decision
to select one of the displayed icons (see Figs. 14 and
15). Note that the display 2 has a configuration in which
the enter button 23 is pressed together with the encoder
dial 22, but the configuration is not limited thereto. A push
button may be provided on the top surface of the encoder
dial 22.
[0052] The command buttons 24, 25, 26 are provided
on an upper part of the front surface of the display 2.
When a predetermined screen is displayed on the liquid
crystal panel 21, the command buttons 24, 25, 26 are
configured to transmit to the control device 3 an opera-
tor’s intension to switch the screen to another screen.
When a home screen S3 is displayed on the liquid crystal
panel 21 for example, the command buttons 24, 25 are
capable of transmitting an operator’s intension to switch
the screen to a shortcut screen (i.e., a screen arbitrarily
set by the operator) to the control device 3 (see Fig. 14).
When another home screen S4 is displayed on the liquid
crystal panel 21, the command button 26 is capable of
transmitting to the control device 3 an operator’ s inten-
sion to switch the screen to the home screen S3 (see
Fig. 15).
[0053] The command button 27 is also provided at the
upper part of the front surface of the display 2. Specifi-
cally, the command button 27 is disposed next to the
command button 26. Like the enter button 23, the com-
mand button 27 is configured to transmit to the control
device 3 an operator’s decision to select one of the ele-
ments. For example, the command button 27 is capable
of transmitting to the control device 3 an operator’s de-
cision to select one of the displayed numbers or alpha-
betical letters (see Fig. 13). The command button 27 is
capable of transmitting to the control device 3 an opera-
tor’s decision to select one of the displayed icons (see
Figs. 14 and 15). In addition, the command button 27 is
capable of transmitting to the control device 3 an opera-
tor’s intension to store the set items (see Fig. 16).
[0054] The command button 28 is also provided at the
upper part of the front surface of the display 2. Specifi-
cally, the command button 28 is disposed next to the
command button 27. When a predetermined screen is
displayed on the liquid crystal panel 21, the command
button 28 is configured to transmit to the control device
3 an operator’s intension to return to the previous screen.
When the home screen S4 is displayed on the liquid crys-
tal panel 21 for example, the command button 28 is ca-
pable of transmitting to the control device 3 an operator’s
intension to return to the home screen S3 (see Fig. 15).
When a loader screen S5 is displayed on the liquid crystal
panel 21, the command button 28 is capable of transmit-
ting to the control device 3 an operator’s intension to re-
turn to the home screen S4 (see Fig. 16).
[0055] The control device 3 is connected with a vertical
position sensor 61 and an angle sensor 62. The vertical
position sensor 61 detects the vertical position of the
bucket 83. The angle sensor 62 detects the rotation angle
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of the bucket 83. Detection signals from the sensors are
transmitted to the control device 3.
[0056] In the tractor 1, the lift cylinder 84 and the rota-
tion cylinder 85 operate according to the operation of the
joystick lever 8. The vertical position of the bucket 83
changes according to the operation of the lift cylinder 84,
and the rotation angle of the bucket 83 changes accord-
ing to the operation of the rotation cylinder 85. The lift
cylinder 84 and the rotation cylinder 85 operate according
to the control by the control device 3. The lift cylinder 84
and the rotation cylinder 85 are connected to a hydraulic
circuit having a flow-path switching valve (not shown).
The hydraulic circuit is connected with a pump (not
shown) that operates by the rotational power of the en-
gine 12.
[0057] A storage section 31 includes a non-rewritable
memory such as a random access read only memory
(ROM), a volatile memory such as a random access
memory (RAM), a hard disk drive, a flash memory, and
the like. The storage section 31 stores information such
as a program and a map. A processing section 30 is
configured to implement the program or the like stored
in the ROM after reading it out onto the RAM.
[0058] The processing section 30 recognizes the de-
tected vertical position and rotation angle. Based on the
these information and the information stored in the stor-
age section 31, the processing section 30 calculates a
required amount of operation of the lift cylinder 84 and a
required amount of operation of the rotation cylinder 85.
[0059] Based on the results of the calculation, the con-
trol device 3 controls the lift cylinder 84 and the rotation
cylinder 85. Specifically, the control device 3 controls the
opening/closing of the flow-path switching valve (not
shown) according to the amount of operation of the joy-
stick lever 8. Then, the amount of operation of the lift
cylinder 84 and the amount of operation of the rotation
cylinder 85 are adjusted according to the degree of open-
ing of the flow-path switching valve.
[0060] An operation method to set the vertical position
setting information as an index of the upward/downward
movement of the bucket 83 and the angle setting infor-
mation as an index of the rotation operation of the bucket
83 is described below.
[0061] Figs. 12 to 16 each show a screen to be dis-
played on the display 2. Note that each of the figures
schematically shows only necessary parts for describing
the present invention.
[0062] First, the opening screen S1 is displayed on the
display 2 (see Fig. 12). A symbol mark Sm is displayed
at the center of the opening screen S1. The symbol mark
Sm is a design for symbolizing a supplier manufacturing
company. The symbol mark Sm emerges out onto a black
colored background image to make a strong impression
on the operator.
[0063] Subsequently, a lock release screen S2 is dis-
played on the display 2 (see Fig. 13). On the lock release
screen S2, scroll boxes Sb1, Sb2, Sb3, Sb4 are aligned
in a row for inputting a personal identification number.

One of the scroll boxes Sb1, Sb2, Sb3, Sb4, which has
been selected, is highlighted (see "H" in Fig. 13). Each
of the scroll boxes Sb1, Sb2, Sb3, Sb4 is capable of scroll-
displaying numbers from 0 to 9 or alphabetical letters
from A to F. The operator can select one of the numbers
or the alphabetical letters by turning the encoder dial 22,
and enter the selected number or alphabetical letter by
pressing the enter button 23.
[0064] Note that on the lock release screen S2, the
operator can select one of the numbers or the alphabet-
ical letters by pressing the command button 25 or 26,
and enter the selected number or alphabetical letter by
pressing the command button 27. The operator can can-
cel the entry by pressing the command button 28. When
the input personal identification number is incorrect, a
message to that effect is displayed. On the lock release
screen S2, a dialog box Db1 showing the name of the
operator and a dialog box Db2 showing a work schedule
are displayed. These dialog boxes Db1, Db2 allow the
operator to grasp the work schedule.
[0065] Then, the display 2 displays the home screen
S3 (see Fig. 14). On the home screen S3, icons Ia1, Ia2,
Ia3, Ia4, ..., Ia8 are arranged in upper and lower two rows
for selecting a menu. One of the icons Ia1, Ia2, Ia3, Ia4,
..., Ia8, which has been selected, is highlighted (see "H"
in the Fig. 14). The icons Ia1, Ia2, Ia3, Ia4, ..., Ia8 are
sequentially highlighted according to the rotation of the
encoder dial 22. The operator can select a desired icon
(any one of the icons Ia1, Ia2, Ia3, Ia4, ..., Ia8) by turning
the encoder dial 22, and enter the selection of the icon
by pressing the enter button 23.
[0066] Note that on the home screen S3, an icon (any
one of the icons Ia1, Ia2, Ia3, Ia4, ..., Ia8) cannot be se-
lected by pressing a command button (any one of the
command buttons 24, 25, 26, 27, 28), but the selection
of the icon can be entered by pressing the command
button 27. The display returns to the lock release screen
S2 by pressing the command button 28. In addition, when
a button Ba1 marked as "previous page" or a button Ba2
marked as "next page" is selected and entered, another
home screen S4 is displayed. The icon that cannot be
selected is displayed in a grayed-out state (see "G" in
Fig. 14).
[0067] Here, the button Ba2 marked as "next page" is
selected and entered.
[0068] The display 2 displays the other home screen
S4 (see Fig. 15). On the home screen S4, icons Ib1, Ib2,
Ib3, Ib4, ..., Ib8 are arranged in upper and lower two rows
for selecting a menu. One of the icons Ib1, Ib2, Ib3, Ib4,
..., Ib8, which has been selected, is highlighted (see "H"
in Fig. 15). The icons Ib1, Ib2, Ib3, Ib4, ..., Ib8 are se-
quentially highlighted according to the rotation of the en-
coder dial 22. The operator can select a desired icon (any
one of the icons Ib1, Ib2, Ib3, Ib4, ..., Ib8) by turning the
encoder dial 22, and enter the selection of the icon by
pressing the enter button 23.
[0069] Note that on the home screen S4, an icon (any
one of the icons Ib1, Ib2, Ib3, Ib4, ..., Ib8) cannot be se-
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lected by pressing a command button (any one of the
command buttons 24, 25, 26, 27, 28), but the selection
of the icon can be entered by pressing the command
button 27. The display returns to the home screen S3 by
pressing the command button 28. In addition, when a
button Bb1 marked as "previous page" or a button Bb2
marked as "next page" is selected and entered, the home
screen S3 is displayed. The icon that cannot be selected
is displayed in a grayed-out state (not shown).
[0070] Here, the icon Ib3 marked as "loader" is select-
ed and entered.
[0071] The display 2 displays a loader screen S5 (see
Fig. 16). The loader screen S5 is a screen in which the
vertical position information and the angle information of
the bucket are displayed. On the loader screen S5, a
ruler Sh and a ruler Sa are displayed. On the loader
screen S5, graphs G1, G2, G3, G4 and icons Ic1, Ic2,
Ic3, Ic4, Ic5 are also displayed. The operator can select
a desired icon from the icons Ic1 to Ic5 by turning the
encoder dial 22, and enter the selection of the icon by
pressing the enter button 23 or the command button 27.
[0072] The ruler Sh and the graphs G1, G2 indicate
the vertical position information of the bucket 83. The
ruler Sh and the graphs G1, G2 are vertically displayed
on the loader screen S5. The ruler Sh is displayed be-
tween the graph G1 and the graph G2.
[0073] The ruler Sa and the graphs G3, G4 indicate
the angle information of the bucket 83. The ruler Sa and
the graphs G3, G4 are laterally displayed on the loader
screen S5. The ruler Sa is displayed between the graph
G3 and the graph G4.
[0074] The graphs G1, G2, G3, G4 are so-called bar
graphs. The graphs Gland G3 are displayed in white. The
graphs G2 and G4 are displayed in black. The graphs
G1, G2, G3, G4 respectively include indicators 11, 12,
13, 14. The indicators 11, 12, 13, 14 move along the
respective graphs G1, G2, G3, G4. Note that the indica-
tors I1, I2 are displayed in red. The indicators 13, 14 are
displayed in blue.
[0075] The ruler Sh indicates a range of the up-
ward/downward movement of the bucket 83. The range
indicated by the ruler Sh is a mechanically limited range
of the upward/downward movement of the bucket 83. In
other words, the ruler Sh indicates a movable range in
the vertical direction of the bucket 83. The upper end of
each of the graphs G1, G2 is an upper limit of the movable
range, and the lower end of each of the graphs G1, G2
is a lower limit of the movable range. Note that the range
indicated by the ruler Sh may be a limited range in a
controlled manner.
[0076] The ruler Sa indicates a range of the rotation
angle of the bucket 83. The range indicated by the ruler
Sa is a mechanically limited range of the rotational move-
ment of the bucket 83. In other words, the ruler Sa indi-
cates a rotatable range of the bucket 83. The right end
of each of the graphs G3, G4 is the upper limit of the
rotatable range, and the left end of each of the graphs
G3, G4 is the lower limit of the rotatable range. Note that

the range indicated by the ruler Sa may be a limited range
in a controlled manner.
[0077] The graph G1 indicates an actual vertical posi-
tion of the working bucket 83. The whole length of the
graph G1 is equally divided into ten with respect to the
movable range of the bucket 83 in the vertical direction.
The indicator 11 moves along the graph G1 in synchro-
nization with the upward/downward movement of the
bucket 83. The indicator 11 moves upward when the ver-
tical position of the bucket 83 is raised, and the indicator
11 moves downward when the vertical position of the
bucket 83 is lowered.
[0078] On the other hand, the graph G3 indicates an
actual angle of the rotating bucket 83. The whole length
of the graph G3 is equally divided into ten with respect
to the rotatable range of the bucket 83. The indicator 13
moves laterally along the graph G3 in synchronization
with the rotation of the bucket 83. The indicator 13 moves
rightward when the rotation angle of the bucket 83 in-
creases, and the indicator 13 moves leftward when the
rotation angle of the bucket 83 decreases.
[0079] In this manner, the display 2 displays the vertical
position information in synchronization with the up-
ward/downward movement of the bucket 83, and dis-
plays the angle information in synchronization with the
rotational movement of the bucket 83. This allows the
operator to easily control the front loader 80 while viewing
the screen.
[0080] The graph G2 displays the vertical position set-
ting information. The indicator 12 of the graph G2 indi-
cates a vertical position as an index of the upward/down-
ward movement of the bucket 83. The graph G4 indicates
the angle setting information. The indicator 14 of the
graph G4 indicates a rotation angle as an index of the
rotational movement of the bucket 83.
[0081] The operator can set the position of the indicator
12 of the graph G2 as an index of the vertical position of
the bucket 83. Note that the movement of the bucket 83
is not limited in a range of the index of the vertical position,
and the bucket 83 can move beyond the range of the
index.
[0082] The operator can set the position of the indicator
14 of the graph G4 as an index of the rotation angle of
the bucket 83. Note that the movement of the bucket 83
is not limited in a range of the index of the rotation angle,
and the bucket 83 can move beyond the range of the
index.
[0083] The icon Ic5 is used for setting an index of the
vertical position and an index of the rotation angle of the
bucket 83. In the case where the icon Ic5 is selected and
entered while the front loader 80 is under operation, a
position detected as an actual vertical position of the
bucket 83 is set as an index of the vertical position. At
the same time, an angle detected as an actual rotation
angle of the bucket 83 is set as an index of the rotation
angle. At this time, the indicators 11 and 12 are aligned
laterally, and the indicators 13 and 14 are aligned verti-
cally.
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[0084] The actual vertical position of the bucket 83 is
indicated by the indicator 11 of the graph G1. Accordingly,
the operator can easily determine whether the vertical
position of the bucket 83 is appropriate by comparing the
indicator 11 of the graph G1 and the indicator 12 of the
graph G2.
[0085] The actual rotation range of the bucket 83 is
indicated by the indicator 13 of the graph G3. Accordingly,
the operator can easily determine whether the angle of
the bucket 83 would be appropriate by comparing the
indicator 13 of the graph G3 and the indicator 14 of the
graph G4.
[0086] The operator can set these indexes on the basis
of a view from the operator seat 161 while actually oper-
ating the front loader 80, for example. Setting these in-
dexes allows the operator to check via the display 2
whether the vertical position and the rotation angle of the
bucket 83 are appropriate. Accordingly, efficiency and
safety of the operation using the front loader 80 can be
improved.
[0087] Note that on the loader screen S5, an icon (any
one of Ic1, Ic2, Ic3, Ic4) cannot be selected by pressing
a command button (any one of 24, 25, 26, 27, 28), but
the selection of the icon can be entered by pressing the
command button 27. When the command button 28 is
pressed, the screen returns to the home screen S4.
[0088] Note that the icons Ic1 to Ic4 are icons for
switching the control state of the front loader 80. When
the icon Ic1 is selected and entered, whether the engine
speed is to be changed or to be unchanged can be set.
When the icon Ic2 is selected and entered, a limit of the
working range can be set and also a predetermined range
of the vertical position and a predetermined range of the
rotation angle can be set. When the icon Ic3 is selected
and entered, a vertical position and a rotation angle of
the bucket 83 for storage can be set. When the icon Ic4
is selected and entered, a link between the front loader
80 or another work machine and the tractor 1 can be set.
[0089] Some kinds of work machines can be linked to
the tractor 1. In addition to the above described front load-
er 80, a rotary, a sprayer, a broadcaster and the like that
are to be attached to the rear part of the tractor 1 are
included in the work machines that can be linked to the
tractor 1. When such a work machine is attached to the
tractor 1, the tractor 1 and the work machine can be linked
to each other. The term "link" used herein refers to a state
in which the tractor 1 works optimally in accordance with
the movements of the work machine. The term "link" also
refers to a state in which the work machine works opti-
mally in accordance with a state of the tractor 1. A control
system that enables such a linked state is called EcoTra-
Link (hereinafter referred to as a work machine link sys-
tem).
[0090] Further, the icons Ic1, Ic2, Ic3, Ic4 respectively
include lamps L1, L2, L3, L4. The lamps are configured
to indicate the ON or OFF of the respective settings re-
lating to the control of the front loader 80. For example,
when the control to automatically increase the engine

speed during the operation of the bucket 83 is effective,
the lamp L1 is highlighted in green.
[0091] In addition, when the bucket 83 moves beyond
the set index of the vertical position or the rotation angle,
a warning may be issued. For example, the display 2 may
have a sound output function and output an alarm sound.
When the bucket 83 moves beyond the set vertical po-
sition or rotation angle, the display 2 may display the
graph G1 or G3 in a color different from the normal color.
[0092] The work machine link system is a system in
which the tractor 1 and the work machine communicate
with each other bidirectionally to reduce the burden of
the operator in operability, work efficiency, and the like.
Referring to Figs. 9 and 17, ECUs in the tractor 1 such
as the engine 12, the instrument panel (meters) 170, the
transmission 13, a UFO (not shown), and the display 2,
are connected with each other via a CAN and integrally
controlled.
[0093] Referring to Fig. 18, a work machine such as
the front loader 80 is connected to the tractor 1 and a
variety of information is exchanged between the tractor
1 and the work machine to achieve a highly advanced
control. The information is exchanged via a CAN, and
the tractor 1 and the work machine are connected with
each other through a communication connector 6 in com-
pliance with the JAMMA standards (AG-PORT). A con-
troller of the work vehicle (communication control unit
such as an interface and an ECU connected to CAN) and
a controller of the work machine (including another inter-
face and ECU connected to CAN) can be linked to each
other through an AG-PORT or an ISOBUS.
[0094] The work machine can be operated by operat-
ing the operation tools (such as the above joystick lever
8, the accelerator lever 172, and the shift lever 163) ac-
cording to the state of the tractor 1. In other words, the
operation of the work machine can be assigned to the
operation tools of the tractor 1 (main machine). This
achieves integral operability between the tractor 1 and
the work machine. In other words, the engine rotation,
PTO rotation, traveling speed, and position (the vertical
position and the inclination of the work machine) and the
like can be appropriately adjusted according to the op-
eration state of the work machine. In this manner, the
tractor 1 and the work machine communicate with each
other bidirectionally, and thus an integrated operation
can be achieved.
[0095] Note that the operator can make various set-
tings of the work machine attached to the tractor 1 by
operating the control panel 171 of the tractor 1 (see Fig.
7). The control panel 171 is disposed behind the accel-
erator lever 172, but may be disposed at another position
in the vicinity of the operator seat 161.
[0096] The configuration of a CAN of the tractor 1 will
be described below.
[0097] Referring to Fig. 19, the tractor 1 is provided
with a CAN network. The various components of the trac-
tor 1, such as the engine 12, the transmission 13, the
display 2, the instrument panel 170, the shift lever 163,
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the accelerator lever 172, and the speed dial 169 are
connected to the network. The CAN of the tractor 1 is
connected with a communication control unit 73 that is
configured to perform communication control of the net-
work. The communication control unit 73 may be included
in the control device 3 (see Fig. 11).
[0098] The communication control unit 73 is configured
to communicate with the components of the tractor 1
(e.g., the engine 12, the transmission 13, and the like) to
control the engine speed, a gear ratio of the transmission
13, and the like. For example, the communication control
unit 73 acquires the amount of operation of the acceler-
ator lever 172 and communicates with the engine 12 to
change the engine speed according to the amount of
operation of the accelerator lever 172. With this config-
uration, the operator can obtain a desired engine speed
by operating the accelerator lever 172. At this time, the
communication control unit 73 changes the engine speed
not to exceed the speed set by the speed dial 169.
[0099] The communication control unit 73 also ac-
quires the amount of operation of the shift lever 163 and
communicates with the transmission 13. The communi-
cation control unit 73 communicates with the transmis-
sion 13 to change a tilt angle of a movable swash plate
of a hydraulic pump in the continuously variable trans-
mission of the transmission 13 according to the amount
of operation of the shift lever 163. With this configuration,
the operator operates the shift lever 163 to continuously
change the rotation speed of a gear shift output shaft (not
shown) of the transmission 13. As a result, the traveling
speed of the tractor 1 is changed steplessly.
[0100] The front loader 80 is connected to the CAN of
the tractor 1. Specifically, the joystick lever 8 of the front
loader 80 is connected to the components of the tractor
1 via the CAN. With this configuration, the communication
control unit 73 can acquire information about the opera-
tion of the joystick lever 8. In addition, the display 2 is
connected to the components of the tractor 1 via the CAN.
The communication control unit 73 can acquire informa-
tion about the settings of the front loader 80 set by the
display 2.
[0101] In addition to the front loader 80, other work
machines (work machine A, work machine B, etc.) can
be connected to the communication control unit 73. On
the other hand, the communication control unit 73 can
transmit information about the tractor 1 such as the
traveling speed and the engine speed of the tractor 1, to
the front loader 80 and other work machines.
[0102] In this manner, the work machine such as the
front loader 80 and the tractor 1 can communicate with
each other via a CAN. With this configuration, the com-
munication control unit 73 can communicate with the
components of the tractor 1 such as the engine 12 and
the transmission 13 so as to be linked to the operation
of the front loader 80. In other words, the communication
control unit 73 communicates with the engine 12 and the
transmission 13 so that the engine speed, the gear ratio
of the transmission 13 and the like can be automatically

changed according to the amount of operation of the front
loader 80.
[0103] In the tractor 1, the communication control unit
73 is configured to automatically increase the engine
speed when the load of the front loader 80 increases at
the time of the operation of the front loader 80 such as
lifting of the arms 82 and the rotation of the bucket 83.
With this configuration, the operation oil supplied to the
lift cylinder 84 and the rotation cylinder 85 (see Fig. 11)
can be automatically increased when the load of the front
loader 80 increases, and thus the work by the front loader
80 can be performed smoothly. The operations that in-
crease the load of the front loader 80 include a case
where the vertical position of the arms 82 is raised and
a case where the bucket 83 is operated in the roll back
position.
[0104] When the joystick lever 8 of the front loader 80
is operated by the operator, information about the amount
of the operation is transmitted to the communication con-
trol unit 73. When detecting that the operation load of the
front loader 80 is increased based on the acquired infor-
mation about the operation amount of the joystick lever
8, the communication control unit 73 communicates with
the engine 12 to increase the engine speed.
[0105] When detecting that the joystick lever 8 of the
front loader 80 is returned to the neutral position, the
communication control unit 73 communicates with the
engine 12 to return the engine speed to the speed just
before the automatic increase. With this configuration,
the engine speed is automatically returned to the normal
speed after the operation load of the front loader 80 is
dissolved, and thus a continuous load on the engine 12
can be prevented.
[0106] In addition, when the engine speed is automat-
ically increased in the tractor 1, the communication con-
trol unit 73 communicates with the transmission 13 to
automatically change the gear ratio of the transmission
13 (specifically, automatically changes the tilt angle of
the movable swash plate). In this manner, the commu-
nication control unit 73 controls the transmission 13 to
maintain the rotation of the gear shift output shaft of the
continuously variable transmission at a constant speed.
In other words, the communication control unit 73 com-
municates with the transmission 13 so as to automatically
change the gear ratio of the transmission 13.
[0107] Even when the communication control unit 73
communicates with the engine 12 and the transmission
13 to automatically increase the engine speed, a situation
where the traveling speed changes against the operator’s
intension can be prevented. Therefore, the network of
the CAN configured in this manner does not require a
condition to prevent a change of the traveling speed
against the operator’s intension, i.e., the operation of the
shift lever 163 to the neutral position and the operation
of the clutch pedal 167 (see Fig. 7) by the operator.
[0108] As described above, the tractor 1 is configured
in such a manner that the engine speed is increased ir-
respective of the condition of the shift lever 163 in a neu-
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tral position, disconnection of the clutch, or the like when
the joystick lever 8 is operated to raise the arms 82 or to
have the bucket 83 in the roll back position. In this man-
ner, the engine speed can be automatically changed
even when the tractor 1 is traveling, for example.
[0109] It should be noted that the engine speed cannot
be changed by the operation of the joystick lever 8 at all
timings intended by the operator. When the joystick lever
8 is in the neutral position, for example, the communica-
tion control unit 73 does not automatically increase the
engine speed.
[0110] The engine speed can be surely changed at an
arbitrary timing by operating the accelerator lever 172.
However, when the operator is intended to operate the
accelerator lever 172 while operating the steering wheel
164 with one hand for example, the operator has to let
go of the joystick lever 8. In addition, the traveling speed
changes as the engine speed is changed by the operation
of the accelerator lever 172.
[0111] However, the tractor 1 is configured in such a
manner that the engine speed is increased to the maxi-
mum speed while maintaining the traveling speed when
the engine speed acceleration button 70 on the joystick
lever 8 is operated. When the engine speed acceleration
button 70 is operated, the joystick lever 8 transmits the
information to that effect to the communication control
unit 73. When detecting the operation of the engine speed
acceleration button 70, the communication control unit
73 communicates with the engine 12 and the transmis-
sion 13 to increase the engine speed to the maximum
speed while changing the gear ratio of the transmission
13 so that the rotation of the gear shift output shaft of the
continuously variable transmission is maintained at a
constant speed (so as to maintain a constant traveling
speed).
[0112] With this configuration, the operator can in-
crease the engine speed at an arbitrary timing while main-
taining a constant traveling speed. Operations such as
the operation of the shift lever 163 into the neutral position
or stepping of the clutch pedal 167 are not required even
when the engine speed is increased by the operation of
the engine speed acceleration button 70.
[0113] Note that the communication control unit 73 in-
creases the engine speed to a speed set by the speed
dial 169. This configuration is advantageous in that the
engine speed can be increased to a desired speed of the
operator with a simple operation of the engine speed ac-
celeration button 70. In addition, a situation in which the
engine speed of the engine 12 is unnecessarily increased
can be prevented, since the upper limit of the engine
speed is provided.
[0114] The joystick lever 8 includes a maximum
traveling speed acceleration button 71 and a maximum
traveling speed deceleration button 72 (see Fig. 6) that
are configured to change the maximum traveling speed.
With this configuration, the maximum traveling speed can
be changed by the operation of the joystick lever 8. When
the maximum traveling speed acceleration button 71 or

the maximum traveling speed deceleration button 72 are
operated, the joystick lever 8 transmits the information
to that effect to the communication control unit 73. When
detecting the operation of the maximum traveling speed
acceleration button 71, the communication control unit
73 changes the set value so as to increase the maximum
traveling speed. When detecting the operation of the
maximum traveling speed deceleration button 72, the
communication control unit 73 changes the set value so
as to lower the maximum traveling speed.
[0115] The "maximum traveling speed" used herein re-
fers to a set value of the traveling speed at the time when
the accelerator lever 172 is operated to the fullest extent.
For example, when the maximum traveling speed is set
to be low, a change in the traveling speed relative to the
amount of operation of the accelerator lever 172 is re-
duced. On the other hand, when the maximum traveling
speed is set to be high, the change in the traveling speed
relative to the amount of operation of the accelerator lever
172 is increased. Accordingly, the settings like this are
advantageous in the case where the tractor 1 travels at
a relatively high speed, such as at the time of traveling
on a road.
[0116] A correlation between an amount of operation
of the accelerator lever 172 and the traveling speed is
changed when a setting of the maximum traveling speed
is changed. As a result, a traveling speed corresponding
to the current amount of operation of the accelerator lever
172 is changed. Accordingly, when the setting of the max-
imum traveling speed is changed, the current traveling
speed changes without operating the accelerator lever
172. In this manner, changing the setting of the maximum
traveling speed can also be utilized for changing the cur-
rent traveling speed without an operation of the acceler-
ator lever 172.
[0117] As the operator operates the joystick lever 8
during the operations using the front loader 80, it is not
always easy for the operator to operate the accelerator
lever 172 to change the traveling speed. However, the
configuration of the present embodiment in which the joy-
stick lever 8 includes the maximum traveling speed ac-
celeration button 71 and the maximum traveling speed
deceleration button 72, allows the operator to easily
change the traveling speed while grasping the joystick
lever 8 (without operating the accelerator lever 172). Ac-
cordingly, the operator can concentrate his/her attention
on the operation of the front loader 80.
[0118] The description now will be made on the setting
of a range of increase of the engine speed by using the
display 2 instead of the speed dial 169.
[0119] When the icon Ic1 is selected and entered on
the loader screen S5 (see Fig. 16), an engine speed set-
ting screen S6 is displayed (see Fig. 20) on the display
2. The engine speed setting screen S6 is a screen for
setting the range of increase of the engine speed, which
is one of the settings of the linked operation between the
tractor 1 and the front loader 80. Boxes B1, B2 are ver-
tically arranged on the engine speed setting screen S6.

17 18 



EP 3 214 229 B1

11

5

10

15

20

25

30

35

40

45

50

55

In the box B1, "ON" (displayed in Fig. 20) or "OFF" (hid-
den instead of "ON" in Fig. 20) can be selected by turning
the encoder dial 22. The operator turns the encoder dial
22 to select either of ON or OFF, and presses the enter
button 23 to switch between ON and OFF.
[0120] The display of ON indicates that the setting is
enabled and the engine speed can be automatically in-
creased with the operation of the engine speed acceler-
ation button 70 of the joystick lever 8 (see Fig. 6). The
display of OFF indicates that the setting is not enabled
and the engine speed cannot be automatically increased
even with the operation of the engine speed acceleration
button 70. When the setting is enabled, the lamp L1 (see
Fig. 16) is highlighted in green.
[0121] When ON is selected and entered to enable the
setting, the background color of the box B2 is changed,
and the setting operation can be made with reference to
the display of the box B2. In the box B2, a graph G5,
which is a bar graph, and the range of increase to be set
are displayed. The left end of the graph G5 indicates a
lower most value (i.e., 0) of the range of increase, and
the right end of the graph G5 indicates an upper most
value of the range of increase. The graph G5 is displayed
in black. The graph G5 indicates the range of increase
of the engine speed. In the graph G5, an indicator Id1 is
displayed in white. At the time of setting the range of
increase of the engine speed, the indicator Id1 extends
or contracts according to the value. When a desired value
is determined, the range of increase is set accordingly.
The operator turns the encoder dial 22 to extend or con-
tract the indicator Id1, and presses the enter button 23
to enter the value of the range of increase.
[0122] A value of the range of increase (r/min) is dis-
played on the right side of the graph G5. In Fig. 20, "300
r/min" is displayed as a current set value. Note that the
range of increase may be set even in a state where the
setting of the range of increase of the engine speed is
not enabled.
[0123] When a button Bc1 marked as "previous page"
or an icon marked as "return" is selected and entered on
the engine speed setting screen S6, the display returns
to the loader screen S5. When a button Bc2 marked as
"next page" is selected and entered, a traveling speed
setting screen S7 (see Fig. 21) is displayed.
[0124] The traveling speed setting screen S7 is a
screen for setting a range of increase or reduction of the
traveling speed of the tractor 1, which is one of the set-
tings of the linked operation between the tractor 1 and
the front loader 80. Boxes B4, B5, B6 are vertically ar-
ranged in this order from top to bottom on the traveling
speed setting screen S7. In the box B4, "ON" (displayed
in Fig. 21) or "OFF" (hidden instead of "ON" in Fig. 21)
can be selected by turning the encoder dial 22.
[0125] The display of ON indicates that the setting is
enabled and the traveling speed can be automatically
increased with the operation of the maximum traveling
speed acceleration button 71 of the joystick lever 8 (see
Fig. 6) and automatically decreased with the operation

of the maximum traveling speed deceleration button 72
(see Fig. 6). The display of OFF indicates that the setting
is not enabled and the traveling speed cannot be auto-
matically changed even with the operation of the maxi-
mum traveling speed acceleration button 71 or the max-
imum traveling speed deceleration button 72.
[0126] When ON is selected and entered to enable the
setting, the background color of the box B5 is changed,
and the setting operation can be made with reference to
the display of the box B5. In the box B5, a graph G6,
which is a bar graph, and the range of increase to be set
is displayed. The left end of the graph G6 indicates a
lower most value (i.e., 0) of the range of increase, and
the right end of the graph G6 indicates an upper most
value of the range of increase. The graph G6 is displayed
in black. The graph G6 indicates the range of increase
of the traveling speed. In the graph G6, an indicator Id2
is displayed in white. At the time of setting the range of
increase of the traveling speed, the indicator Id2 extends
or contracts according to the value. When a desired value
is determined, the range of increase is set accordingly.
The operator turns the encoder dial 22 to extend or con-
tract the indicator Id2, and presses the enter button 23
to enter the value of the range of increase.
[0127] When the range of increase is set, the back-
ground color of the box B6 is changed, and the setting
operation can be made with reference to the display of
the box B6. In the box B6, a graph G7, which is a bar
graph, and the range of reduction to be set is displayed.
The right end of the graph G6 indicates an upper most
value (i.e., 0) of the range of reduction, and the left end
of the graph G7 indicates a lower most value of the range
of reduction. The graph G7 is displayed in black. The
graph G7 indicates the range of reduction of the traveling
speed. In the graph G7, an indicator Id3 is displayed in
white. At the time of setting the range of reduction of the
traveling speed, the indicator Id3 extends or contracts
according to the value. When a desired value is deter-
mined, the range of reduction is set accordingly. The op-
erator turns the encoder dial 22 to extend or contract the
indicator Id3, and presses the enter button 23 to enter
the value of the range of reduction.
[0128] A value of the range of increase and a value of
the range of reduction (km/h) are respectively displayed
on the right side of the graphs G6, G7. In Fig. 21, "+2.0
km/h" and "-3.0 km/h" are displayed as current set values.
Note that the range of increase and the range of reduction
may be set even in a state where the setting to change
the traveling speed is not enabled.
[0129] When a button Bd1 marked as "previous page"
or an icon marked as "return" is selected and entered on
the traveling speed setting screen S7, the display returns
to the engine speed setting screen S6 (see Fig. 20).
When a button Bd2 marked as "next page" is selected
and entered, the display returns to the loader screen S5
(see Fig. 16).
[0130] The description now will be made on an auto-
matic standby function of the front loader 80, which is
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one of the settings of the linked operation of the tractor
1 and the front loader 80. The automatic standby used
herein refers to a function of automatically setting the
bucket 83 and the arms 82 at a set angle and a set vertical
position respectively. The arms 82 and the bucket 83 are
suspended after automatically moved to the respective
set positions, thereby reducing the operation of the joy-
stick lever 8 by the operator.
[0131] When the icon Ic3 is selected and entered on
the loader screen S5 (see Fig. 16), an automatic standby
setting screen S8 is displayed on the display 2 (see Fig.
22). The automatic standby setting screen S8 is a screen
for enabling or not enabling the automatic standby func-
tion. The angle of the bucket 83 and the vertical position
of the arms 82 during the automatic standby state can
also be set on the automatic standby setting screen S8.
On the automatic standby setting screen S8, a box B7 is
displayed. In the box B7, "ON" (displayed in Fig. 22) or
"OFF" (hidden instead of "ON" in Fig. 22) can be selected
by turning the encoder dial 22.
[0132] The display of ON indicates that the setting is
enabled and the front loader 80 can be automatically
moved to the set position for storage with the operation
of the automatic standby switch 74 of the joystick lever
8 (see Fig. 6). The display of OFF indicates that the set-
ting is not enabled and the front loader 80 cannot be
automatically moved to the set position for storage even
with the operation of the automatic standby switch 74.
When the setting is enabled, the lamp L3 (see Fig. 16)
is highlighted in green.
[0133] Note that the tractor 1 configured to be equipped
with the front loader 80 has a floating function. The float-
ing function, which is a function of automatically following
(floating) the irregularities of the workplace, eliminates
the need for complicated operations of the joystick lever
8 by the operator to adjust the angle of the bucket 83 and
the vertical position of the arms 82. When the floating
function is enabled, a predetermined lamp on the display
2 is highlighted for example in green.
[0134] On the automatic standby setting screen S8, a
ruler Sh2, a ruler Sa2, and graphs G21, G22, G23, G24
are displayed.
[0135] The ruler Sh2 and the graphs G21, G22 indicate
the vertical position information of the bucket 83. The
ruler Sh2 and the graphs G21, G22 are vertically ar-
ranged on the automatic standby setting screen S8. The
ruler Sh2 is displayed between the graph G21 and the
graph G22.
[0136] The ruler Sa2 and the graphs G23, G24 indicate
the angle information of the bucket 83. The ruler Sa2 and
the graphs G23, G24 are laterally arranged on the auto-
matic standby setting screen S8. The ruler Sa2 is dis-
played between the graph G23 and the graph G24.
[0137] The graphs G21, G22, G23, G24 are so-called
bar graphs. The graphs G21 and G23 are displayed in
white. The graphs G22 and G24 are displayed in black.
The graphs G21, G22, G23, G24 respectively include
indicators I21,I22,I23,I24. The indicators I21,I22,I23,I24

move along the respective graphs G21, G22, G23, G24.
Note that the indicators 121 and 123 are displayed in
different colors from each other. The indicator 122 and
the indicator 124 are displayed in different colors from
each other.
[0138] The graph G21 indicates the vertical position of
the arms 82 for storage, and is used to determine the set
position. The indicator 121 moves along the graph G21
according to the set position at the time of setting the
vertical position of the arms 82 for storage. The operator
turns the encoder dial 22 to move the indicator 121, and
presses the enter button 23 to determine the set position.
The indicator 122 displayed on the graph G22 indicates
the current set position of the arms 82 for storage. When
the set position of the arms 82 is determined, the position
of the indicator 122 of the graph G22 is replaced by the
determined position corresponding to the indicator 121
of the graph G21 (see indicator 122 shown in the form
of dashed lines in Fig. 22).
[0139] On the other hand, the graph G23 indicates the
angle of the bucket 83 for storage, and is used to deter-
mine the set angle. The indicator 123 moves along the
graph G23 according to the set angle at the time of setting
the angle of the bucket 83 for storage. The operator turns
the encoder dial 22 to move indicator 123, and presses
the enter button 23 to determine the set angle. The indi-
cator 124 displayed on the graph G24 indicates the cur-
rent set angle of the bucket 83 for storage. When the set
angle of the bucket 83 is determined, the position of the
indicator 124 of the graph G24 is replaced by the deter-
mined position corresponding to the indicator 123 of the
graph G23 (see the indicator 124 shown in the form of
dashed lines in Fig. 22).
[0140] When an icon marked as "return" is selected
and entered on the automatic standby setting screen S8,
the display returns to the loader screen S5 (see Fig. 16).
[0141] On the other hand, when an icon Ic4 is selected
and entered on the loader screen S5 (see Fig. 16), a work
machine linkage screen S9 is displayed on the display 2
(see Fig. 23). On the work machine linkage screen S9,
three icons Ie1, Ie2, Ie3, each of which shows the name
of a work machine and the display of ON or OFF, are
displayed.
[0142] The icons Ie1, Ie2, Ie3 form a list of work ma-
chines that are linkable to the tractor 1. The icons Ie1
and Ie2 respectively indicate the linkable work machines
that are attached to the tractor 1, and are displayed in a
selectable manner. The green lamp LG is turned on in
the icon Ie1. On the other hand, the icon Ie3 indicates a
work machine that is linkable to but is not attached to the
tractor 1, and is displayed in an unselectable manner.
The icon Ie3 is displayed in gray which means the icon
cannot be selected. The icon Ie3 cannot be selected by
turning the encoder dial 22.
[0143] Accordingly, the operator turns the encoder dial
22 to select desired one of the icons Ie1 and Ie2 on the
work machine linkage screen S9, and presses the enter
button 23 to switch between ON and OFF. The display
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of ON indicates that the work machine is linked to the
tractor 1, and the display of OFF indicates that the work
machine is not linked to the tractor 1.
[0144] Referring to Fig. 23, the icon Ie3 cannot be se-
lected. When either the icon Ie1 or the icon Ie2 is deter-
mined, if any one of the work machines is linked to the
tractor 1, the display of one of the icons Ie1 and Ie2 cor-
responding thereto is changed from ON to OFF to indi-
cate the work machine is not in a linked state, and the
display of the icon Ie1 or Ie2 corresponding to the deter-
mined one of the work machine is changed from OFF to
ON to indicate that the work machine is in a linked state.
Only one work machine is linked to the tractor 1 at a time.
[0145] As shown in Fig. 23, when the setting is enabled
through the icon Ie1 to link the front loader 80 to the tractor
1 (main device), the lamp L4 (see Fig. 16) is highlighted
in green. When any one of the work machines is set to
be linkable to the tractor 1 (main device), a lamp on the
instrument panel 170 (see Fig. 9) is turned on to indicate
the linkable work machine. Note that the display of the
lamp includes the same figure as that included in the icon
Ic4 (see Fig. 16).
[0146] Note that the range of increase of the engine
speed, the range of increase and reduction of the
traveling speed, the automatic standby state, the floating
function, and the linkage operation with the work machine
to have the front loader 80 be linked to the tractor 1 can
also be set by using the loader operation panel 50. Re-
ferring to Fig. 19, the loader operation panel 50 is con-
nected to each component of the tractor 1 via the CAN.
The loader operation panel 50 can be disposed in the
vicinity of the operator seat 161.
[0147] The loader operation panel 50 disposed in the
vicinity of the display 2 as shown in Fig. 24 allows the
operator to easily make the various settings while check-
ing the information displayed on the display 2. The loader
operation panel 50 includes a linkage button 75. Enable-
ment/non-enablement of functions to link the front loader
80 to the tractor 1 can be collectively set with the linkage
button 75. When the operator presses the linkage button
75, the communication control unit 73 collectively ena-
bles a plurality of functions to link the front loader 80 to
the tractor 1, and collectively disables a plurality of func-
tions to link another work machine to the tractor 1. When
the linkage button 75 is pressed again, the communica-
tion control unit 74 comprehensively turns off the plurality
of functions to link the front loader 80 with the tractor 1.
[0148] In view of the above, the plurality of functions
to link the front loader 80 to the tractor 1 can be collec-
tively switched between an enabled state and a non-en-
abled state by simply operating the linkage button 75.
Note that a lamp L5 is provided on the left side of the
linkage button 75. The lamp L5 is turned off when the
linkage with the tractor 1 is not enabled, and is turned on
when the linkage with the tractor 1 is enabled. The state
of the lamp L5 allows the operator to visually confirm the
linkage state between the front loader 80 and the tractor
1.

[0149] The loader operation panel 50 also includes set-
ting buttons 76, 77, 78, 79 allotted for respective func-
tions. The setting button 76 is an operation tool config-
ured to enable or disenable the function of the automatic
increase of the engine speed. The setting button 77 is
an operation tool configured to enable or disenable the
floating function. The setting button 78 is an operation
tool configured to enable or disenable the automatic
standby function. The setting button 79 is an operation
tool configured to enable or disenable the other function.
The other function includes a setting of the vertical posi-
tion setting information and the angle setting information
of the front loader 80.
[0150] When one of the setting buttons 76, 77, 78, 79
is operated, the communication control unit 73 enables
or disenables only a function corresponding to the one
of the setting buttons 76, 77, 78, 79 among the functions
to link the front loader 80 to the tractor 1.
[0151] Note that lamps L6, L7, L8, L9 are arranged on
the left side the setting buttons 76, 77, 78, 79, respec-
tively. The lamps L6, L7, L8, L9 are turned off when the
functions corresponding to the respective setting buttons
76, 77, 78, 79 are disenabled, and are turned on when
the functions corresponding to the respective setting but-
tons 76, 77, 78, 79 are enabled. The lamp L9 is turned
off when the function of setting the vertical position setting
information and the angle setting information of the front
loader 80 is disenabled, and turned on when this function
is enabled. When the function of setting the vertical po-
sition setting information and the angle setting informa-
tion of the front loader 80 is enabled, the lamp L2 (see
Fig. 16) on the display 2 is also switched from a turned-
off state to a turned-on state. In the same manner, the
lamps L1, L3 are turned off when the functions corre-
sponding to the setting buttons 76, 78 are disenabled,
and the lamps L1, L3 are turned on when these functions
are enabled.

INDUSTRIAL APPLICABILITY

[0152] The present invention is applicable to a work
vehicle having a display.

DESCRIPTION OF REFERENCE SIGNS

[0153]

1: tractor (work vehicle)
2: display
3: control device (control section)
80: front loader (work machine)
83: bucket
G1: graph (vertical position information)
G2: graph (vertical position information)
G3: graph (angle information)
G4: graph (angle information)
I1: indicator (synchronized vertical position informa-

tion)
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I2: indicator (vertical position setting information)
I3: indicator (synchronized angle information)
I4: indicator (angle setting information)
S5: loader screen
S6: engine speed setting screen
S7: traveling speed setting screen
S8: automatic standby setting screen
S9: work machine linkage screen

Claims

1. A work vehicle (1) including a work machine (80) with
a bucket (83), which is configured to freely raise/low-
er and rotate the bucket (83), the work vehicle (1)
comprising:

a display (2) disposed near an operator seat
(161),
wherein the display (2) is configured to display
vertical position information synchronized with
an upward/downward movement of the bucket
(83) and angle information of the bucket (83)
synchronized with a rotational movement of the
bucket (83),
characterized in that the display (2) is further
configured to display a screen for enabling or
not enabling an automatic standby function of
automatically setting the bucket (83) at a set an-
gle and a set vertical position respectively.

2. The work vehicle (1) according to claim 1, wherein
the display (2) is configured to display vertical posi-
tion setting information (12) as an index of the up-
ward/downward movement of the bucket (83), and
to display angle setting information (14) as an index
of the rotational movement of the bucket (83).

3. The work vehicle (1) according to claim 2, wherein
the display (2) includes an operation section that al-
lows operation for setting the vertical position setting
information (12) and the angle setting information
(14).

4. The work vehicle (1) according to any one of claims
1 to 3, further comprising:

a control section (3),
wherein the display (2) includes:

a display section configured to display in a
selectable manner a plurality of the work
machines (80) that are attached to and link-
able to the work vehicle (1), and to display
in an identifiable manner one of the work
machines (80) that is linked to the work ve-
hicle (1); and
an operation section that allows operation

for linking the work vehicle (1) to one of the
work machines (80) displayed on the dis-
play section, and

wherein the control section (3) cuts a linkage
between the work vehicle (1) and one of the work
machines (80) that is linked thereto and makes
a linkage between the work vehicle (1) and de-
sired one of the work machines (80) when the
operation section is operated to link the work
vehicle (1) to the desired one of the work ma-
chines (80).

Patentansprüche

1. Arbeitsfahrzeug (1), das eine Arbeitsmaschine (80)
mit einer Schaufel (83) beinhaltet und dazu ausge-
legt ist, die Schaufel (83) frei anzuheben/abzusen-
ken und zu drehen, wobei das Arbeitsfahrzeug (1)
Folgendes umfasst:

eine Anzeige (2), die in der Nähe eines Bedie-
nersitzes (161) angeordnet ist,
wobei die Anzeige (2) dazu ausgelegt ist, verti-
kale Positionsinformationen, die mit einer Auf-
wärts-/Abwärtsbewegung der Schaufel (83)
synchronisiert sind, und Winkelinformationen
der Schaufel (83), die mit einer Drehbewegung
der Schaufel (83) synchronisiert sind, anzuzei-
gen,
dadurch gekennzeichnet, dass die Anzeige
(2) ferner dazu ausgelegt ist, einen Bildschirm
zum Aktivieren oder Nichtaktivieren einer auto-
matischen Bereitschaftsfunktion des automati-
schen Einstellens der Schaufel (83) auf einen
eingestellten Winkel bzw. eine eingestellte ver-
tikale Position anzuzeigen.

2. Arbeitsfahrzeug (1) nach Anspruch 1, wobei
die Anzeige (2) dazu ausgelegt ist, vertikale Positi-
onseinstellungsinformationen (I2) als einen Index
der Aufwärts-/Abwärtsbewegung der Schaufel (83)
anzuzeigen und Winkeleinstellungsinformationen
(I4) als einen Index der Drehbewegung der Schaufel
(83) anzuzeigen.

3. Arbeitsfahrzeug (1) nach Anspruch 2, wobei
die Anzeige (2) einen Betätigungsbereich beinhaltet,
der eine Betätigung zum Einstellen der vertikalen
Positionseinstellungsinformationen (I2) und der
Winkeleinstellungsinformationen (I4) erlaubt.

4. Arbeitsfahrzeug (1) nach einem der Ansprüche 1 bis
3, das ferner Folgendes umfasst:

einen Steuerbereich (3),
wobei die Anzeige (2) Folgendes beinhaltet:
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einen Anzeigebereich, der dazu ausgelegt
ist, eine Vielzahl der Arbeitsmaschinen
(80), die am Arbeitsfahrzeug (1) befestigt
und mit demselben verbindbar sind, in einer
auswählbaren Weise anzuzeigen und eine
der Arbeitsmaschinen (80), die mit dem Ar-
beitsfahrzeug (1) verbunden ist, in einer
identifizierbaren Weise anzuzeigen; und
einen Betätigungsbereich, der eine Betäti-
gung zum Verbinden des Arbeitsfahrzeugs
(1) mit einer der Arbeitsmaschinen (80), die
im Anzeigebereich angezeigt wird, erlaubt,
und

wobei der Steuerbereich (3) eine Verbindung
zwischen dem Arbeitsfahrzeug (1) und einer der
Arbeitsmaschinen (80), die damit verbunden ist,
abtrennt und eine Verbindung zwischen dem Ar-
beitsfahrzeug (1) und einer gewünschten der Ar-
beitsmaschinen (80) herstellt, wenn der Betäti-
gungsbereich betätigt wird, um das Arbeitsfahr-
zeug (1) mit der gewünschten der Arbeitsma-
schinen (80) zu verbinden.

Revendications

1. Véhicule de travail (1) comprenant une machine de
travail (80) avec un godet (83), qui est configurée
pour lever / abaisser et faire tourner librement le go-
det (83), le véhicule de travail (1) comprenant :

un affichage (2) disposé à proximité d’un siège
d’opérateur (161),
dans lequel l’affichage (2) est configuré pour af-
ficher l’information de position verticale synchro-
nisée avec un mouvement ascendant / descen-
dant du godet (83) et l’information angulaire du
godet (83) synchronisée avec un mouvement
de rotation du godet (83),
caractérisé en ce que l’affichage (2) est en
outre configuré pour afficher un écran pour per-
mettre ou empêcher une fonction d’attente auto-
matique pour régler automatiquement le godet
(83) à un angle nominal et une position verticale
nominale respectivement.

2. Véhicule de travail (1) selon la revendication 1, dans
lequel :
l’affichage (2) est configuré pour afficher l’informa-
tion de réglage de position verticale (I2) en tant qu’in-
dice du mouvement ascendant / descendant du go-
det (83), et pour afficher l’information de réglage an-
gulaire (I4) en tant qu’indice du mouvement de rota-
tion du godet (83).

3. Véhicule de travail (1) selon la revendication 2, dans
lequel :

l’affichage (2) comprend une section opérationnelle
qui permet l’opération pour régler l’information de
réglage de position verticale (I2) et l’information de
réglage angulaire (I4) .

4. Véhicule de travail (1) selon l’une quelconque des
revendications 1 à 3, comprenant en outre :

une section de commande (3),
dans lequel l’affichage (2) comprend :

une section d’affichage configurée pour af-
ficher, d’une manière pouvant être sélec-
tionnée, une pluralité de machines de travail
(80) qui sont fixées à et pouvant être reliées
au véhicule de travail (1), et pour afficher,
d’une manière identifiable, l’une des machi-
nes de travail (80) qui est reliée au véhicule
de travail (1) ; et
une section opérationnelle qui permet l’opé-
ration pour relier le véhicule de travail (1) à
l’une des machines de travail (80) affichées
sur la section d’affichage, et

dans lequel la section de commande (3) coupe
une liaison entre le véhicule de travail (1) et l’une
des machines de travail (80) qui y est liée et
réalise une liaison entre le véhicule de travail (1)
et une machine souhaitée des machines de tra-
vail (80) lorsque la section opérationnelle est ac-
tionnée pour relier le véhicule de travail (1) à la
machine souhaitée des machines de travail
(80).
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