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(54) WORK VEHICLE

(67)  According to one embodiment, a work vehicle
includes: a traveling vehicle body; an engine supported
by the traveling vehicle body; a power transmission de-
vice which transmits power of the engine to a wheel, and
has a clutch member which is supported to be movable
between a transmission position and a block position; a
braking device which brakes the wheel; a brake control
unit which allows the clutch member to move to the block

FIG. 9

position and the braking device to operate in a case
where the traveling vehicle body is braked; a brake de-
termination unit which determine whether the traveling
vehicle body is braked in a case where the braking device
is operated; and an engine control unit which stops the
engine in a case where the traveling vehicle body is not
braked on the basis of a determination result of the brake
determination unit.
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Description
BACKGROUND
1. Field of the Invention

[0001] The present invention relates to a work vehicle
which performs a work in a field and the like.

2. Description of the Related Art

[0002] Asforatechnology which brakes a work vehicle
which performs a work in a field and the like, a technology
described in JP-A-2006-333834 is known commonly, for
example.

[0003] In JP-A-2006-333834, in a case where a com-
bine moves by a preset distance or time, right and left
brakes are operated at the same time to lock right and
left crawlers and to stop the traveling automatically. In
addition, JP-A-2006-333834 describes that an engine is
stopped instead of the configuration of operating the right
and left brakes, so as to stop the traveling of the combine.
Accordingly, in JP-A-2006-333834, the combine travels
in an unmanned manner on the step for moving to the
cargo bed of the truck, and then is stopped automatically
on the cargo bed of the truck.

[0004] However, in the technology in the related art,
the configuration of operating right and left brakes is not
in conjunction with the configuration of stopping the en-
gine. That is, there is a problem that the engine cannot
be stopped automatically in a case where a defect occurs
in a brake mechanism such as a brake. Particularly, in
the work vehicle which travels afield by autonomous con-
trol, a driving is performed in an unmanned manner in
many cases, and the worker may not stop the engine and
the like urgently. Therefore, in a case where the defect
occurs in the brake mechanism, there is a risk that the
work vehicle continuously travels, resulting in colliding
with an obstacle such as a human or an animal (if exists)
in a progressing direction.

SUMMARY

[0005] A technical object of the invention is to stop a
traveling vehicle body safely although a defect occurs in
a brake mechanism.

[0006] The above-described object of the invention is
achieved by following configurations.

[0007] According to a first aspect of the presentinven-
tion, there is provided awork vehicle including: a traveling
vehicle body; an engine supported by the traveling vehi-
cle body; a power transmission device which transmits
power of the engine to a wheel, and has a clutch member
which is supported to be movable between a transmis-
sion position of transmitting the power from the engine
and a block position of blocking the transmission of the
power from the engine; a braking device which brakes
the wheel; a brake control unit which allows the clutch
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member to move to the block position and the braking
device to operate in a case where the traveling vehicle
body is braked; a brake determination unit which deter-
mine whether the traveling vehicle body is braked in a
case where the braking device is operated; and an engine
control unit which stops the engine in a case where the
traveling vehicle body is not braked on the basis of a
determination result of the brake determination unit.
[0008] According to a second aspect of the present
invention, the work vehicle, according to the first aspect,
may further includes an autonomous control unit which
allows the traveling vehicle body to travel autonomously
along a preset scheduled path, and the brake control unit
may allow the clutch member to move to the block posi-
tion and the braking device to operate in a case where
the autonomous control unit brakes the traveling vehicle
body.

[0009] According to athird aspect of the presentinven-
tion, the work vehicle, according to the first aspect or the
second aspect, may further includes: wheels on frontand
rear sides of the traveling vehicle body; a first transmis-
sion system which transmits the power of the engine to
the rear wheel; and a second transmission system which
transmits the power transmitted to the first transmission
system to the front wheel, and the work vehicle may be
provided with: the clutch member is provided which
switches transmission and block of the power from the
engine to the first transmission system; the power trans-
mission device which is arranged between the first trans-
mission system and the second transmission system and
has a driving switch clutch member which is supported
to be movable between a four-wheels driving position of
transmitting the power from the first transmission system
to the second transmission system and a two-wheels
driving position of blocking the transmission of the power
from the first transmission system to the second trans-
mission system; the braking device which brakes the rear
wheel; and the brake control unit which allows the clutch
member to move to the block position and the driving
switch clutch member to move to the four-wheels driving
position in a case where the traveling vehicle body is
braked.

[0010] According to a fourth aspect of the present in-
vention, the work vehicle, according to any one of the
first aspect to the third aspect, may further includes: a
vehicle speed detection unit which detects a traveling
speed of the traveling vehicle body on the basis of a ro-
tation of the wheel braked by the braking device, and the
brake control unit may be provided which allows the
clutch member to move to a half-transmission position
set between the transmission position and the block po-
sition in a case where the brake determination unit de-
termines on the basis of the traveling speed that the
wheel is stopped.

[0011] According to a fifth aspect of the present inven-
tion, in the work vehicle, according to the second aspect,
the braking device may be operated while traveling is
stopped.
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[0012] With the invention according to the first aspect,
in a case where it is determined that the traveling vehicle
body is not braked even when the clutch member is
moved to the block position to operate the braking device,
the engine can be stopped. Accordingly, the traveling
vehicle body can be stopped safely even when a defect
occurs in the brake mechanism such as the clutch mem-
ber or the braking device.

[0013] With the invention according to the second as-
pect, in a case where the traveling vehicle body is allowed
to travel autonomously, the traveling vehicle body can
also be stopped safely even when the defect occurs in
the brake mechanism.

[0014] With the invention according to the third aspect,
in a case where the braking device brakes the rear wheel,
the front wheel can also be braked through the first trans-
mission system and the second transmission system. Ac-
cordingly, the braking distance can be shortened easily
compared to the case of the two-wheels driving.

[0015] With the invention according to the fourth as-
pect, in a case where the wheels are braked, the clutch
member can also be moved to the half-transmission po-
sition. Accordingly, the power can be rapidly transmitted
to the wheel at the time of restarting compared to a case
where the clutch member is not moved to the half-trans-
mission position. In addition, it can be suppressed that
the traveling vehicle body moves by own weight con-
versely to the traveling direction compared to a case
where the clutch member is not moved to the half-trans-
mission position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The present invention will become more fully
understood from the detailed description given herein-
below and the accompanying drawing which is given by
way of illustration only, and thus is not limitative of the
present invention and wherein:

Fig. 1 is a side view of a work vehicle of an embod-
iment;

Fig. 2 is a view for illustrating an engine mounted in
a tractor of the embodiment;

Fig. 3 is a view for illustrating a power transmission
device of the embodiment;

Fig. 4 is a sectional view of a forward-reverse clutch
of the embodiment;

Fig. 5is a view for illustrating of a hydraulic circuit of
the tractor of the embodiment;

Fig. 6 is a view for illustrating a main portion of Fig. 5;
Fig. 7 is a view for illustrating the entire management
system of the work vehicle;

Fig. 8 is a functional block diagram of the manage-
ment system of the work vehicle of the embodiment;
Fig. 9 is a view for illustrating a main portion of Fig.
8, and is a view for illustrating control units;

Fig. 10 is a view for illustrating autonomous control
of the embodiment; and
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Fig. 11 is a flowchart of a braking control process.

DETAILED DESCRIPTION OF THE INVENTION

[0017] An embodiment of the invention will be de-
scribed with the drawings. Incidentally, in the drawings,
a member which is not necessary for the explanation of
the invention is not illustrated or described properly. In
addition, in this specification, right and left directions in
an advancing direction of a work vehicle indicate a right
side and a left side, respectively. The advancing direction
indicates a front side, and a retreating direction indicates
arear side.

Work Vehicle

[0018] Fig. 1 is a side view of the work vehicle of the
embodiment.

[0019] In Fig. 1, a tractor 1 of an agricultural machine
as an example of the work vehicle includes front wheels
2 and 2 and rear wheels 3 and 3 in the front and rear
parts of the traveling vehicle body. The tractor 1 is con-
figured such that the rotational power of an engine E
mounted in an engine room 4 of the traveling vehicle
body front part is properly decelerated by a transmission
in a transmission case 5 and is transmitted to the front
wheels 2 and 2 and the rear wheels 3 and 3. The engine
room 4 is configured to be covered with a bonnet 6. In
addition, a work machine such as a rotary tilling device
18 is configured to be mounted in a machine body rear
part and to drive a work machine in a PTO axis.

[0020] The upper part of the traveling vehicle body is
supported by a cabin 7. In the cabin 7, a driver seat 8 is
arranged in the upper position of the transmission case
5. A steering handle 10, a front and rear switching lever
11, a parking brake (not illustrated), a PTO gear shift
lever (not illustrated) which changes a rotational speed
of the work machine, and the like are arranged on the
front side of the driver seat 8. In addition, a speed meter
(not illustrated), various operation switches (not illustrat-
ed), and the like are arranged on the front side of the
driver seat 8. Traveling operation tools such as a clutch
pedal 12, an accelerator pedal 13, and right and left brake
pedals (not illustrated) are arranged in the front lower
portion of the driver seat 8.

[0021] InFig.1,ahydrauliccylindercase 14 is provided
on the rear upper side of the transmission case 5, and
lift arms 15 and 15 are pivoted rotatably on both of the
right and left sides of the hydraulic cylinder case 14. Lift
rods 17 and 17 are connected between the lift arms 15
and 15 and lower links 16 and 16, and the rotary tilling
device 18 which is a work machine is connected to the
rear portion of the lower links 16 and 16.

[0022] When a hydraulic operation lever (not illustrat-
ed) is operated to supply hydraulic oil to a hydraulic cyl-
inder 14a contained in the hydraulic cylinder case 14, the
lift arms 15 and 15 are rotated to the lifting side, and the
work machine (rotary tilling device) 18 is lifted through
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the lift rods 17, the lower links 16, and the like. On the
contrary, when the hydraulic operation lever (not illus-
trated) is operated to the lowering side, the hydraulic oil
in the hydraulic cylinder 14a is discharged into the trans-
mission case 5 which also serves as a hydraulic tank,
and the lift arms 15 and 15 are lowered.

[0023] The rotary tilling device 18 is connected to the
rear side of the traveling vehicle body of the tractor 1.
The rotary tilling device 18 has a tilling part 18a, a main
cover 18b which covers the upper side of the tilling part
18a, a rear cover 18c which is pivoted in the rear portion
of the main cover 18b, and the like.

Engine

[0024] Fig.2isaviewforillustratinganengine mounted
in the tractor of the embodiment.

[0025] InFig.2,anaccumulation-type fuel injection de-
vice as one example of the engine E is applied to a mul-
tiple cylinder diesel engine, for example. However, the
accumulation-type fuel injection device may be applied
to a gasoline engine. Further, the accumulation-type fuel
injection device is configured by a common rail E1 which
accumulates an injection pressure for controlling the fuel
properly, a rail pressure sensor E2 attached in the com-
mon rail E1, a fuel high-pressure pump E4 which pres-
surizes the fuel pumped up by a fuel tank E3 to force-
feed to the common rail E1, a high pressure injector E6
which injects the high-pressure fuel accumulated in the
common rail E1 into a cylinder E5 of the engine E, an
engine control unit CB (ECU: Engine Control Unit) which
controls the operation such as the control of the fuel high-
pressure pump E4, the high-pressure injector E6, and
the like.

[0026] As described above, in the common rail E1, the
fuel which is injected into the cylinder E5 of the engine
E is set to have the pressure necessary for the required
output.

[0027] The fuel in the fuel tank E3 is suctioned by a
suction passage through a fuel filter E7 to the fuel high-
pressure pump E4 driven in the engine E, and a high-
pressure fuel pressurized by the fuel high-pressure pump
E4 is guided to the common rail E1 through a discharge
passage E8 and is accumulated.

[0028] The high-pressure fuel in the common rail E1
is supplied to the high-pressure injectors E6 (E6a, E6b,
E6c, and E6d) corresponding to the number of cylinders
through high-pressure fuel supplying passages E9, and
the high pressure injector E6 is operated on the basis of
the command from the engine control unit CB, so that
the high-pressure fuel is injected and supplied into the
cylinders E5 of the engine E. The excessive fuel (return
fuel) in the high pressure injectors E6 is guided to a com-
mon return passage E10a through a return passage E10
andreturns to the fuel tank E3 through the return passage
E10a.

[0029] A pressure control valve E11 is provided in the
fuel high-pressure pump E4 to control the fuel pressure
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(common rail pressure) in the common rail E1. The pres-
sure control valve E11 adjusts an area of the flow path
of the return passage E10a where the excessive fuel
flows from the fuel high-pressure pump E4 to the fuel
tank E3 according to the signal sent from the engine con-
trol unit CB. An amount of the fuel supplied to the common
rail E1 side is adjusted according thereto to control the
common rail pressure.

[0030] Specifically, a target common rail pressure is
set according to the operating condition of the engine E,
and the common rail pressure is feedback-controlled
through the pressure control valve E11 such thatthe com-
mon rail pressure detected by the rail pressure sensor
E2 matches the target common rail pressure.

[0031] Incidentally, when the high pressure injector E6
stops supplying fuel, the engine E is stopped.

Power transmission device

[0032] Fig. 3isa view forillustrating a power transmis-
sion device of the embodiment.

[0033] InFig. 3, when the description is given about a
power transmission device D in the transmission case 5,
the rotation of an output shaft 20 of the engine E is trans-
mitted to an input shaft 21, and a first output gear 22 and
a second output gear 23 firmly fixed to the input shaft are
rotationally driven by being engaged with afirstlow speed
gear 26 of a first high and low clutch 24 and a second
low speed gear 27 of a second high and low clutch 25,
and a first high speed gear 30 of the first high and low
clutch 24 and a second high speed gear 31 of the second
high and low clutch 25, respectively.

[0034] The first high and low clutch 24 and the second
high and low clutch 25 decelerate the rotation of the input
shaft 21 by the same hydraulic multiple disk clutch to two
high and low steps by the same decelerate ratio, respec-
tively, so as to be transmitted to a first clutch shaft 28
and the second clutch shaft 29.

[0035] The rotation of a low-speed transmission shaft
34 and a high-speed transmission shaft 32 is transmitted
to afirst synchronizing change 42 and a second synchro-
nizing change 36, respectively. A first synchronizing
small gear 43 and a second synchronizing small gear 37
are engaged with a fifth gear 40 of a first transmission
shaft 39, and a first synchronizing large gear 44 and a
second synchronizing large gear 38 are engaged with a
sixth gear 41 of the first transmission shaft 39 to transmit
the rotation. Accordingly, the rotation of the first input
shaft 21 is shifted to low-speed four steps and high-speed
four steps by the first transmission shaft 39.

[0036] A mainshifting partis configured by a multistage
transmission 150. The shifting position of a main shifting
lever (notillustrated) which an operator operates is read,
and first and second high and low hydraulic multiple disk
clutches 24 and 25 and first and second synchronizing
changes 36 and 42 are controlled automatically by a
traveling control unit CA to be shifted to the low-speed
four steps and the high-speed four steps.
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[0037] The first transmission shaft 39 is connected to
a second transmission shaft 45. A seventh gear 46 and
an eighth gear 47 are firmly fixed to the second trans-
mission shaft 45 and are engaged with a normal rotation
clutch gear 49 of a forward-reverse clutch (clutch mem-
ber) 48 and a reverse rotation gear 51 of a reverse rota-
tion shaft 52. A reverse rotation gear 51 is engaged with
a reverse rotation clutch gear 50. Accordingly, when a
forward-reverse clutch 48 is connected to the normal ro-
tation clutch gear 49, the transmission is performed to
an auxiliary gear shift shaft 53 connected to the forward-
reverse clutch 48 in a normal rotation state. When the
forward-reverse clutch 48 is connected to the reverse
rotation clutch gear 50, the transmission is performed to
the auxiliary gear shift shaft 53 in areverse rotation state.
[0038] A ninth gear 54 and a tenth gear 55 are firmly
fixed to the auxiliary gear shift shaft 53 and are engaged
with a third synchronizing small gear 56 and a third syn-
chronizing large gear 59 of a third synchronizing change
58, respectively. When the third synchronizing change
58 is connected to the third synchronizing small gear 56,
a fifth transmission shaft 60 is accelerated by the rotation
which is transmitted from the ninth gear 54 to the third
synchronizing small gear 56, so as to be driven at a high
speed. When the third synchronizing change 58 is con-
nected to the third synchronizing large gear 59, the fifth
transmission shaft 60 is decelerated by the rotation which
is transmitted from the tenth gear 55 to the third synchro-
nizing large gear 59, so as to be driven at a medium
speed.

[0039] When the third synchronizing change 58 is set
to be neutral, the rotation of the tenth gear 55 is trans-
mitted to the third synchronizing large gear 59, and the
transmission is performed from an eleventh gear 57 firmly
fixed to the third synchronizing large gear 59 to a fourth
synchronizing small gear 69.

[0040] When a fourth synchronizing change 71 is con-
nected to the fourth synchronizing small gear 69, the ro-
tation of the fourth synchronizing small gear 69 becomes
in a low speed by a rotation of a sixteenth gear 74. When
the fourth synchronizing change 71 is connected to a
fourth synchronizing large gear 72, the rotation of the
fourth synchronizing small gear 69 is transmitted from a
fifteenth gear 70 to a seventeenth gear 75, an eighteenth
gear 76, and the fourth synchronizing large gear 72 so
that the sixteenth gear 74 becomes in a super low speed.
[0041] The sixteenth gear 74 is engaged with a twelfth
gear 61 firmly fixed to the fifth transmission shaft 60 to
drive the fifth transmission shaft 60. A first bevel gear 62
firmly fixed to the shaft end of the fifth transmission shaft
60 is engaged with a second bevel gear 63 of a rear bevel
gear case 64, and rotates a rear wheel output shaft 68
from a bevel output shaft 65 of the rear bevel gear case
64 through a thirteenth gear 66 and a fourteenth gear 67,
so as to drive the rear wheel 3.

[0042] A twenty-first gear 117 is firmly fixed to the fifth
transmission shaft 60 and the rotation is transmitted to a
nineteenth gear 77 of a first front wheel driving shaft 78
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through a twenty-second gear 118 and a twenty-third
gear 148 firmly fixed to a third cylinder shaft 119 pivotally
supported in the auxiliary gear shift shaft 53, so that the
rotation of the low-speed sixteen steps and the high-
speed sixteen steps of the fifth transmission shaft 60 is
transmitted to the first front wheel driving shaft 78.
[0043] The transmission is performed from first front
wheel driving shaft 78 to a second front wheel driving
shaft 85 through a front wheel acceleration clutch 79 and
subsequently to a third front wheel driving shaft 86, a
fourth front wheel driving shaft 87, and a front wheel driv-
ing bevel shaft 88. A first front bevel gear 89 firmly fixed
to the shaft end of the front wheel driving bevel shaft 88
is engaged with a second front bevel gear 115 of a front
bevel case 90, and the rotation transmitted to a front
wheel output shaft 94 from a front bevel output shaft 91
of the front bevel case 90 through the first front bevel
gear 92, a front wheel driving shaft 116, and a second
bevel gear assembly 93 causes the front wheel output
shaft 94 to rotate, thereby driving the front wheel 2.
[0044] When the front wheel acceleration clutch (driv-
ing switch clutch member) 79 is connected to a front
wheel constant speed gear 82 side, the rotational driving
of the first front wheel driving shaft 78 is transmitted to
the second front wheel driving shaft 85 as it is, so as to
be a normal four-wheels driving. When the front wheel
acceleration clutch 79 is connected to a front wheel ac-
celeration gear 84 side, the rotation in which the rotational
driving of the first front wheel driving shaft 78 is acceler-
ated from the front wheel constant speed gear 82 through
a first acceleration gear 81 and a second acceleration
gear 83 is transmitted to the second front wheel driving
shaft 85, so as to be a front wheel acceleration four-
wheels driving. Further, when the front wheel accelera-
tion clutch 79 is set to be in a neutral state, the power is
not transmitted to the front wheel 2, so as to be a rear
two-wheels driving.

[0045] A main clutch gear 96 of a PTO main clutch 97
is engaged with the second output gear 23, and the power
interruption to a PTO output shaft 111 is performed by
the PTO main clutch 97.

[0046] A first PTO axis 95is provided with a PTO shift-
ing part 157, and is mounted with a first PTO gear 98, a
second PTO gear 99, a fifth synchronizing small gear
100 and a fifth synchronizing large gear 101 of a fifth
synchronizing change 151. A twentieth gear 102, a twen-
ty-fourth gear 152, a twenty-sixth gear 103, and a twenty-
fifth gear 153 are firmly fixed to the second PTO axis 107,
and the PTO reverse rotation gear 105 is pivotally sup-
ported in a counter shaft 106.

[0047] WhenthefirstPTO gear98is slidto be engaged
with the twentieth gear 102, the second PTO axis 107
becomes in a second speed. When the first PTO gear
98 is slid to be engaged with the second PTO gear 99,
the rotation of the first PTO axis 95 is transmitted to the
second PTO axis 107 through the second PTO gear 99
and the twenty-fourth gear 152 to become a fourth speed.
When the fifth synchronizing change 151 is connected
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to the fifth synchronizing small gear 100, the rotation is
transmitted from the fifth synchronizing small gear 100
to the twenty-sixth gear 103 to become a first speed.
When the fifth synchronizing change 151 is connected
to the fifth synchronizing large gear 101, the rotation is
transmitted from the fifth synchronizing large gear 101
to the twenty-fifth gear 153 to become a third speed.
When the PTO reverse rotation gear 105 is engaged with
the first PTO gear 98 and the twentieth gear 102, the
rotation of the first PTO axis 95 is transmitted to the twen-
tieth gear 102 from the first PTO gear 98 through the
PTO reverse rotation gear 105 and is transmitted to the
second PTO axis 107 to be rotated reversely.

[0048] The rotation of the second PTO axis 107 is
transmitted to the fourth PTO axis 108 through the third
PTO axis 156, and further is decelerated by the first PTO
output gear 109 and the second PTO output gear 110,
so as to drive the PTO output shaft 111. Clutch Member
[0049] Fig. 4 is a sectional view of the forward-reverse
clutch of the embodiment.

[0050] In Fig. 4, in the forward-reverse clutch (clutch
member) 48, a clutch shaft 48a integrated with a normal
rotation clutch gear 49 is rotatably supported in the aux-
iliary gear shift shaft 53 by a second bearing B1 and a
third bearing B2, and a plurality of inside clutch plates
48b are provided in the rear portion. The rear portion of
the clutch shaft 48a is covered with a clutch case 48d,
and a pressing plate 48e fixed inside the front portion of
the clutch case 48d is positioned on the front side of the
front end of the plurality of inside clutch plates 48b.
[0051] On the inside of the inner portion of the clutch
case 48d, a plurality of outside clutch plates 48c are ar-
ranged alternately to be interposed between the inside
clutch plates 48b. The inside clutch plate 48b has a plu-
rality of teeth on the inside and is rotated integrally with
the clutch shaft 48a, and the outside clutch plate 48c has
a plurality of teeth on the outside and is rotated integrally
with the clutch case 48d.

[0052] A clutch piston48fis provided in the rear portion
of the clutch shaft 48a inside the clutch case 48d, and is
biased to the rear side by a spring 48g. The rear portion
of the clutch piston 48f is a space of the cylinder part 48h
in which pressure oil is supplied. In the forward-reverse
clutch 48, the pressure oil is supplied to the cylinder part
48h. When the pressure exceeds the elastic force of the
spring 48g, the clutch piston 48f advances to hold the
inside clutch plate 48b and the outside clutch plate 48¢c
together with the pressing plate 48e (that is, the forward-
reverse clutch 48 moves to a transmitting position in
which the power from the engine E is transmitted.). The
held inside clutch plate 48b and the outside clutch plate
48c transmit a driving force to each other through a fric-
tion, and the driving force transmitted from the normal
rotation clutch gear 49 is transmitted to the clutch case
48d, so as to rotate the auxiliary gear shift shaft 53 spline-
fitted in the clutch case 48d.

[0053] In a state where the pressure oil is not supplied
to the cylinder part 48h so that the pressure is notapplied,
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the clutch piston 48f is pressed to the rear side by the
elastic force of the spring 48g, and thus the inside clutch
plate 48b and the outside clutch plate 48c are not held
(that is, the forward-reverse clutch 48 moves to a block
position to block the transmission of the power from the
engine E.). In this state, the inside clutch plate 48b and
the outside clutch plate 48c do not transmit the driving
force to each other, and thus the forward-reverse clutch
48 becomes in the state of blocking the power transmis-
sion. Although the normal rotation clutch gear 49 rotates,
the auxiliary gear shift shaft 53 is not rotated.

[0054] The reverse rotation clutch gear 50 is provided
on the opposite side to the normal rotation clutch gear
49 with the clutch case 48d interposed therebetween,
and the transmission and the block of the retreat-side
power are performed with the same configuration.
[0055] Thefirsthighand low clutch 24, the second high
and low clutch 25, and the front wheel acceleration clutch
79 are used to have the same configuration. The PTO
main clutch 97 is used to have one side half configuration.

Braking Device

[0056] In Fig. 3, a braking device 301 is arranged in
the rear wheel output shaft 68 supported by the rear
wheel 3. The braking device 301 is configured as a so-
called disk brake. By the expansion and contract of a
brake cylinder (to be described), the braking device 301
brakes the rear wheel output shaft 68 and brakes the rear
wheel 3 in the brake pressure in response to the expan-
sion and contract. In addition, the braking device 301 is
connected also to the brake pedal (not illustrated) and
brakes the rear wheel 3 in the brake pressure inresponse
to the step-on amount of the brake pedal. Incidentally, in
Fig. 3, although notillustrated, a pair of right and left bevel
output shafts 65 and 65 extend from the rear bevel gear
case 64 to correspond to both right and left wheels 3 and
3, and members having reference numerals 66 to 68 are
arranged as a pair of right and left ones. That is, the pair
of right and left rear wheels 3 and 3 are braked by re-
spective braking devices 301 and 301. Incidentally, the
configuration is known commonly which operates the
braking device 301 with the brake pedal or the brake
cylinder, and for example, the configuration described in
JP 2004-114965 A can be applied. Thus, the detailed
description will not be given.

Hydraulic Circuit

[0057] Fig. 5is a view for illustrating a hydraulic circuit
of the tractor of the embodiment.

[0058] InFig.5, amain pump 250 and a sub pump 251
which are operated by the engine power suck lubricating
oil in the transmission case 5 through a suction filter 252
and supply the pressure oil into the hydraulic circuit as
hydraulic oil. From the sub pump 251, the pressure oil is
supplied to a power steering device 253 to operate the
frontwheel 2. The hydraulic oil discharged from the power
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steering device 253 is used as a lubricating/cooling oil of
the first high and low clutch 24, the second high and low
clutch 25, and the forward-reverse clutch 48, and returns
into the transmission case 5.

[0059] From the main pump 250, the pressure oil is
supplied to a work machine system hydraulic device 254
and a ftraveling system hydraulic device 255. In the
traveling system hydraulic device 255, when the main
shifting lever (notillustrated) is operated in the first speed,
a current flows to a first main shifting first solenoid 207
to move the valve, and the pressure oil escapes from a
Lo oil chamber 256L of a first main shifting cylinder 256
so that the first synchronizing change 42 is connected to
the first synchronizing small gear 43 side. Further, the
currentflows to afirst Lo solenoid 211ato move the valve,
and the pressure oil is supplied to the oil chamber of the
first high and low clutch 24 on the low-speed side and
the first synchronizing change 42 is connected to the first
low speed gear 26 side.

[0060] When the main shifting lever (not illustrated) is
operated from the first speed to the second speed, the
state of the first main shifting first solenoid 207 is not
changed. In a state where the first synchronizing change
42 is connected to the first synchronizing small gear 43
side, the current of the first Lo solenoid 211 a stops, and
the current flows to a first Hi solenoid 211b to move re-
spective valves. The pressure oil is supplied to the oil
chamber of the first high and low clutch 24 on the high-
speed side and the first synchronizing change 42 is con-
nected to the first high speed gear 30 side.

[0061] When the main shifting lever (not illustrated) is
operated from the second speed to the third speed, the
current of the first main shifting first solenoid 207 stops,
and the current flows to a second main shifting first so-
lenoid 209. The connection of the first synchronizing
change 42 is cut, and the second synchronizing change
36 is connected to the second synchronizing small gear
37 side. Further, the current of the first Hi solenoid 211b
stops, and the current flows to a second Lo solenoid 212a
to move respective valves. The pressure oil is supplied
to the oil chamber of the second high and low clutch 25
on the low-speed side and the second synchronizing
change 36 is connected to the second low speed gear
27 side.

[0062] Hereinafter, similarly, the second synchronizing
small gear 37 is connected to the second high speed
gear 31 in the fourth speed, the first synchronizing large
gear 44 is connected to the first low speed gear 26 in the
fifth speed, the first synchronizing large gear 44 is con-
nected to the first high speed gear 30 in the sixth speed,
the second synchronizing large gear 38 is connected to
the second low speed gear 27 in the seventh speed, and
the second synchronizing large gear 38 is connected to
the second high speed gear 31 in the eighth speed, so
as to perform a main shifting operation.

[0063] At the time of the shifting or the starting of a
vehicle, the connection pressure of the advancing and
retreating clutch 48 is adjusted to suppress a shifting
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shock or a shock during starting. When the advancing
and retreating lever 11 is operated to advance or retreat,
an advancing and retreating lever sensor SN12 reads
the operation position of the advancing and retreating
lever 11, and the current flows to an advance switching
solenoid 141F or a retreat switching solenoid 141R, so
that the valve is moved to select the oil path. When the
flow rate which determines the relief pressure of an ad-
vancing and retreating relief valve 142a is adjusted by
the magnitude of the current which flows to an advancing
and retreating boosting solenoid 142 as a proportional
solenoid, the pressure of an advancing and retreating oil
passage 142b can be adjusted to an arbitrary pressure.
[0064] In the traveling system hydraulic device 255,
when the current flows to a left brake solenoid 302L, the
valve is moved to supply the pressure oil to a left brake
cylinder 301L. Accordingly, the left braking device 301 is
operated. At that time, the magnitude of the current flow-
ing to a brake pressure solenoid 303 as a proportional
solenoid is changed to adjust the hydraulic pressure to
the left brake cylinder 301L. Accordingly, the expansion
and contract of the left brake cylinder 301L is adjusted
to change the brake pressure of the left braking device
301. The right braking device 301 is the same as the left
braking device 301 except that the current flows to a right
brake solenoid 302R to supply the pressure oil to the
right brake cylinder 301R. Incidentally, when the current
flows to both right and left solenoids 302L and 302R, the
pressure oil is supplied to the right and left brake cylinders
301L and 301R to operate the right and left braking de-
vices 301 and 301. That is, the right and left rear wheels
3 and 3 are braked.

[0065] Fig. 6 is a view for illustrating the main portion
of Fig. 5.

[0066] In Fig. 6, in a device portion 258 of the traveling
system hydraulic device 255, inresponse to the operation
position of the drive switching lever (not illustrated), the
current flows to a 4WD solenoid 213a or a front wheel
acceleration solenoid 213b to move the valve and select
the oil path, and the pressure oil is supplied to the oil
chamber of the front wheel acceleration clutch 79. That
is, in a case where the current flows to the 4WD solenoid
213a, and the current flowing to the front wheel acceler-
ation solenoid 213b is stopped, the front wheel acceler-
ation clutch 79 moves to a position of being connected
to the front wheel constant speed gear 82 side (a four-
wheel driving position of the embodiment). In addition, in
a case where the current flowing to the 4WD solenoid
213a is stopped, and the current flows to the front wheel
acceleration solenoid 213b, the front wheel acceleration
clutch 79 moves to a position on the front wheel accel-
eration gear 84 side. Further, in a case where the current
flowing to the both solenoids 213a and 213b is stopped,
the front wheel acceleration clutch 79 moves to the two-
wheel driving position.

[0067] In the device portion 258, in a case where a
PTO on/off switch SW1 is turned on, the current flows to
a PTO clutch solenoid 214, and the pressure oil is sup-
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plied to the cylinder part of the PTO main clutch 97. At
that time, the PTO main clutch 97 moves to a position of
being engaged with the main clutch gear 96, and the
power is transmitted to the PTO output shaft 111.
[0068] Incidentally, in Fig. 3, the synchronizing chang-
es 58, 71, and 151 are linked mechanically in an auxiliary
shifting lever (notillustrated) and the PTO gear shift lever,
and are directly operated in a manual manner without
the hydraulic device before the work starts. In addition,
the commonly-known configuration can be applied to the
work machine system hydraulic device 254, and the de-
tailed description is not given.

Management System of Work Vehicle

[0069] Fig. 7 is a view for illustrating the entire man-
agement system of the work vehicle.

[0070] In Fig. 7, a management system S of the work
vehicle has the tractor 1. A communication unit U1 in
which a GPS antennaiis built is mounted in the roof upper
surface of the cabin 7 of the tractor 1. In addition, in the
center portion of the tractor 1 in a vehicle width direction,
afront camera 311 is supported in the front portion of the
cabin 7. In addition, a second front camera 312 is sup-
ported in the front portion of the bonnet 6. Further, a rear
camera 313 is supported in the rear portion of the cabin
7. In addition, a left camera 314 is supported on the left
side of the cabin 7. Further, a right camera 315 is sup-
ported on the right side of the cabin 7. The cameras 311
to 315 are supported by a supporting part which can con-
trol and adjust the direction of the cameras.

[0071] In the management system S of the work vehi-
cle, through the communication unit U1, the tractor 1 can
perform a radio communication with a base station S2,
and the base station S2 can communicate with a server
S3 which is managed by a service manager in charge of
a manufacturing maker and the like of the tractor 1. Fur-
ther, a weather information terminal (not illustrated) pro-
vided in the field and the like is configured to be capable
of being communicating with the soil information terminal
(not illustrated), and weather and soil information such
as atemperature, a humidity, solar radiation amount, soil
content, soil moisture content, and soil hardness can be
obtained in a management system S of the work vehicle.
In addition, the server S3 is configured to be capable of
communicating with a terminal S4 which is a user of the
tractor 1, a business office of the manufacturing maker
of the tractor, or the like. The management system S of
the work vehicle of this embodiment is configured by the
tractor 1, the base station S2, the server S3, the terminal
S4, a tablet terminal TAB, and the like.

[0072] In the management system S of the work vehi-
cle, vehicle management information, vehicle driving in-
formation, work machine basic operation information are
stored as basic information of a vehicle in the tractor 1.
For example, the vehicle management information in-
cludes a model, a type, a vehicle particular number such
as a serial number, a running time which is vehicle hour
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meter information, and position information provided by
a GPS. In addition, the vehicle driving information in-
cludes an engine oil pressure, an engine cooling water
temperature, an instantaneous fuel consumption, a re-
maining fuel amount, 3P position information, a traveling
shifting position, vehicle speed information, a PTO
speed, an engine speed, and the like. Further, the work
machine basic driving information includes a model, a
type, and a vehicle particular number such as a serial
number, an agricultural chemical spray amount (spray
amount per unit area), an agricultural chemical tank re-
maining amount, spray width information, yield informa-
tion, and the like.

[0073] The management system S of the work vehicle
collectsinformation obtained from the tractor 1 to perform
analysis and processing ondata, so as to obtain the same
kind of information as an automobile and a construction
machine, the specific information of the agricultural ma-
chine, specific agriculturalinformation, and the like. Here-
in, the same kind of information as the automobile and
the construction machine indicates vehicle driving infor-
mation, the collection of running time, the collection of
fuel consumption, fault information, and the like. In addi-
tion, the specific information of the agricultural machine
indicates running information of each of the work ma-
chines, work machine consumer goods information, work
driving path information, vehicle speed information of
each of the work machine, and the like. Further, the spe-
cific agricultural information indicates the weather infor-
mation of each of the fields, the soil information of each
of the fields, and the like.

[0074] The same kind of information as the automobile
and the construction machine, maintenance period guid-
ance, information such as economic driving recommen-
dation guidance for saving the fuel consumption can be
provided through the analysis and the processing of the
data. The same kind of information as the automobile
and the construction machine indicates accident occur-
rence information, theft tracking information, and the like.
The maintenance period guidance indicates the prompt
response of failure correction, consumable part time
guidance, and the like. The economic driving recommen-
dation guidance for saving the fuel consumption indicates
the weather information of each of the fields, the soil in-
formation of each of the fields, and the like.

Description of Functional Block Diagram

[0075] Fig. 8 is a functional block diagram of the man-
agement system of the work vehicle of this embodiment.
[0076] InFig. 8, the management system S of the work
vehicle of the first embodiment has control units CA to
CC of the tractor, a terminal control unit CD of the tablet
terminal, a control unit (not illustrated) of the server S3
or the terminal S4, and the like. The control units CA to
CD are configured by an input/output interface (I/O)
which performs the input and output of the signal with
the outer part, a ROM (read-only memory) storing a pro-
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gram, information, and the like for performing a neces-
sary process, a RAM (random access memory) for stor-
ing the necessary data temporally, a CPU (central
processing unit) which performing the processing in re-
sponse to the program stored in the ROM and the like,
a compact information processor (so-called microcom-
puter) having an oscillator and the like. Various functions
can be implemented by executing a program stored in
the ROM or the RAM, and a memory member such as a
nonvolatile memory.

Control Unit of Tractor

[0077] The control units CA to CC of the tractor are
configured by a so-called ECU (Electronic Control Unit).
The control units CA to CC are connected toa CAN (Con-
troller Area Network) as a communication line and are
configured to be accessible to each other. In addition,
the CAN is connected to the communication unit U1
which communicates with the outer part by receiving po-
sitioning information of the GPS, or a meter panel Pa1
and an operation panel Pa2 of the tractor 1, and sends
and receives the communication information or the op-
eration information to and from the control units CAto CC.

Traveling Control Unit CA

[0078] In the traveling control unit CA, an output signal
is input from signal output elements such as a vehicle
speed sensor SN1, a steering angle sensor SN2, an ac-
celeration sensor SN3, right and left brake depression
sensors SN4a and SN4b, an advancing clutch pressure
sensor SN11, an advancing and retreating lever position
sensor SN12, a main shifting lever position sensor SN13,
an auxiliary shifting position sensor SN14, an oil temper-
ature sensor SN15, a PTO rotation sensor SN16, the
PTO on-off switch SW1, a PTO automatic and manual
changeover switch SW2, and cameras 311 to 315.
[0079] Herein, in this embodiment, the vehicle speed
sensor SN1, which is one example of the brake detection
member, as one example of a vehicle speed detection
member detects a traveling speed V of the tractor 1 on
the basis of the rotation of the rear wheel 3 as one ex-
ample of the wheel. In Fig. 3, the vehicle speed sensor
SN1 of this embodiment is arranged to correspond to the
arranged position of the twenty-first gear 117, and the
passing number of the tooth of the gear which passes
the detection position during a unit time is measured to
detect the traveling speed V. Incidentally, the arranged
position of the vehicle speed sensor SN1 is not limited
thereto. The vehicle speed sensor SN1 can be arranged
to correspond to the gear arranged between the third
synchronizing change 58 and the rear wheel 3, and for
example, the vehicle speed sensor SN1 is arranged to
correspond to the arranged position of the twenty-second
gear 118 instead of the twenty-first gear 117.

[0080] The acceleration sensor SN3, which is one ex-
ample of the acceleration detection member, as one ex-
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ample of an acceleration detection member detects a
traveling acceleration A of the tractor 1. In this embodi-
ment, the traveling acceleration A which has the front
side of the tractor 1 as a positive is detected. Accordingly,
in a case where the negative traveling acceleration A is
detected by the acceleration sensor SN3, it is detected
that the tractor 1 is decelerated.

[0081] The traveling control unit CA is connected to a
steering motor M1, the advance switching solenoid 141
F, the retreat switching solenoid 141R, the advancing
and retreating boosting solenoid 142, the first main shift-
ingfirst solenoid 207, a first main shifting second solenoid
208, a second main shifting first solenoid 209, a second
main shifting second solenoid 210, the first Lo solenoid
211a, the first Hi solenoid 211b, the second Lo solenoid
212a, a second Hi solenoid 212b, the 4WD solenoid
213a, the front wheel acceleration solenoid 213b, the
PTO clutch solenoid 214, the left brake solenoid 302L,
the right brake solenoid 302R, the brake pressure sole-
noid 303, and another control element (not illustrated).
[0082] Fig. 9 is a view for illustrating main portions of
Fig. 8, and is a view for illustrating the control units.
[0083] InFig. 9, thetraveling controlunit CA hasafunc-
tion to execute the process in response to the output
signal from the signal output element and the like to out-
put the control signal to the control element and the like.
That is, the control unit CA has a following function unit.
[0084] Fig. 10 is a view for illustrating the autonomous
control of this embodiment.

[0085] An autonomous control unit CA1 controls the
engine E, the steering motor M1, the power transmission
device D, and the like on the basis of a positioning position
Ta of the tractor 1 positioned by an external GPS, a work
guidance path (scheduled path) R, a scheduled traveling
speed, the posture change of the tractor, and the like, so
as to allow the tractor 1 automatically to travel along a
work guidance path R. In addition, the autonomous con-
trol unit CA1 of the first embodiment allows the work ma-
chine 18, on the basis of the positioning position Ta and
a scheduled work position, to work along the work sched-
uled path R. Incidentally, in Fig. 10, the work guidance
path R is preset on the basis of angular positions Ha1,
Ha2, Ha3, and Ha4, a position of an input/output path
P1, a position of a work origin P3, a vehicle width W, and
the like which prescribe the outer shape of the field H.
[0086] Herein, the autonomous control unit CA1 of this
embodiment detects, on the basis of a captured image
by the cameras 311 to 315 and the like, whether an ob-
stacle P2 such as a human or an animal exists in the
traveling direction of the tractor 1. In a case where the
obstacle P2 is detected, the autonomous control unit CA1
determines to brake the tractor 1. Further, when the ob-
stacle P2 is not detected, it is determined to resume the
traveling. In addition, at the time of completing the work,
itis determined to brake the tractor 1. Incidentally, a con-
figuration is known commonly which allows the work ve-
hicle such as the tractor 1 to perform a traveling work
through the autonomous control on the basis of the work
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guidance path R and the like. For example, the configu-
ration is described in JP 10-66405 A. Accordingly, the
detailed description of the autonomous control unit CA1
is not given.

[0087] In a brake flag FL, an initial value is "0". In ad-
dition, when the autonomous control unit CA1 determines
that the traveling vehicle body 1a is braked, the brake
flag L becomes "1". Further, when it is determined that
the autonomous control unit CA1 resumes traveling, the
brake flag FL becomes "0".

[0088] A vehicle speed detection unit CA2 detects the
traveling speed V of the traveling vehicle body 1a. In this
embodiment, the traveling speed V of the traveling vehi-
cle body 1a is detected on the basis of a detection result
of the vehicle speed sensor SNI. Incidentally, the vehicle
speed detection unit CA2 detects the traveling speed V
on the basis of the detection result of the vehicle speed
sensor SN1. However, the detecting method of the
traveling speed V is not prescribed thereto. For example,
on the basis of the positioning position of the tractor 1
positioned by the external GPS, the traveling speed V
may be calculated on the basis of the elapsed time and
the time change of the positioning position to be detected,
or the traveling speed V may be calculated from a fre-
quency change due to the Doppler effect of the position-
ing signal received by the external GPS to be detected.
[0089] An acceleration detection unit CA3 detects the
traveling acceleration A of the traveling vehicle body 1a
on the basis of the detection result of the acceleration
sensor SN3. Incidentally, in this embodiment, the config-
uration is exemplified which detects the traveling accel-
eration A on the basis of the detection result of the ac-
celeration sensor SN3. However, the invention is not lim-
ited thereto. For example, on the basis of the time change
of the traveling speed V detected by the speed detection
unit CA2, the traveling acceleration A may be calculated
on the basis of the elapsed time and the time change of
the traveling speed V to be detected.

[0090] An autonomous brake control unit CA4 as one
example of the brake control unit includes a driving clutch
control unit CA4a at the time of braking, a brake speed
determination unit CA4b, a brake acceleration determi-
nation unit CA4c, a clutch control unit CA4d at the time
of braking, and a braking device control unit CAde. The
autonomous brake control unit CA4 allows the forward-
reverse clutch 48 to move to the block position and the
braking device 301 to operate in both right and left direc-
tions.

[0091] In a case where the traveling vehicle body 1a
is braked, the driving clutch control unit CA4a at the time
of braking allows the front wheel acceleration clutch 79
to move to a position (four-wheels driving position) con-
nected to the front wheel constant speed gear 82 side.
In this embodiment, in a case where the brake flag FL is
"1", the driving clutch control unit CA4a at the time of
braking energizes the 4WD solenoid 213a and non-en-
ergizes (block the energizing) the front wheel accelera-
tion solenoid 213b. Accordingly, the front wheel acceler-
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ation clutch 79 is moved to the four-wheels driving posi-
tion. Incidentally, in Fig. 3, in the power transmission de-
vice D of this embodiment, a first transmission system
which transmits the power of the engine E to the rear
wheel 3 is configured by the shaft or the gear arranged
on the rear wheel 3 side from the forward-reverse clutch
48 and arranged on the rear wheel 3 side from the front
wheel acceleration clutch 79. In addition, a second trans-
mission system which transmits the power transmitted
to the first transmission system to the front wheel 2 is
configured by the shaft or the gear arranged on the front
wheel 2 side from the front wheel acceleration clutch 79.
[0092] In a case where the braking device 301 is op-
erated, the brake speed determination unit CA4b deter-
mines, on the basis of the traveling speed V, whether the
traveling vehicle body 1a is braked. In this embodiment,
whether the traveling speed V is 0 is determined on the
basis of the rotation of the rear wheel 3. That is, in a case
where it is determined that the rear wheel 3 is stopped,
it is determined as the braking.

[0093] In a case where the braking device 301 is op-
erated, the brake acceleration determination unit CA4c
determines, on the basis of the detection result of the
acceleration sensor SN3, whether the traveling vehicle
body 1a is braked. In this embodiment, it is determined
whether the traveling acceleration A is equal to or more
than a magnitude presetin a negative direction. Ina case
where the traveling acceleration A is equal to or more
than the magnitude preset in the negative direction, it is
determined that the traveling vehicle body 1a is braked.
[0094] The clutch control unit CA4d at the time of brak-
ing has an initial control unit CA4d1 and a standby control
unit CA4d2. In a case where the traveling vehicle body
1a is braked, the clutch control unit CA4d at the time of
braking controls the position of the forward-reverse clutch
48.

[0095] In a case where the traveling vehicle body 1a
is braked, the initial control unit CA4d1 allows the for-
ward-reverse clutch 48 to move to the block position. In
this embodiment, in a case where the brake flag FL is
"1", and the front wheel acceleration clutch 79 is in the
four-wheels driving position, the advance switching so-
lenoid 141F and the retreat switching solenoid 141R are
in a non-energizing state. Accordingly, the forward-re-
verse clutch 48 is moved to the block position.

[0096] In a case where it is determined, on the basis
of the determination result of the brake speed determi-
nation unit CA4b, that the rear wheel 3 is stopped, the
standby control unit CA4d2 allows the forward-reverse
clutch 48 to move to a half-clutch position (half-transmis-
sion position) set between the transmission position and
the block position. In the standby control unit CA4d2 of
this embodiment, the advance switching solenoid 141F
is energized, and the retreat switching solenoid 141R is
non-energized. Further, the standby control unit CA4d2
flows a current, which is preset to be small compared to
the case of moving to the transmission position, to the
advancing and retreating boosting solenoid 142. Inciden-
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tally, alternatively, in the case of the retreat, the advance
switching solenoid 141F may be non-energized, and the
retreat switching solenoid 141R may be energized.
[0097] In a case where the traveling vehicle body 1a
is braked, the braking device control unit CA4e operates
the right and left braking devices 301. In a case where
the brake flag FL is "1", and the forward-reverse clutch
48 is in the block position, the braking device control unit
CA4e of this embodiment energizes the right and left so-
lenoids 302L and 302R and flows the initial current preset
to the brake pressure solenoid 303. Accordingly, the right
and left braking devices 301 are operated in the preset
small brake pressure. In addition, after the braking device
301 is operated, in a case where the determination units
CA4b and CA4c determines thatitis not braked, the brak-
ing device control unit CA4eincreases the currentflowing
to the brake pressure solenoid 303 by the preset amount
to increase the brake pressure of the braking device 301.
Further, the braking device control unit CA4e repeats the
increase of the current to increase the brake pressure
gradually to a preset upper limit current. Incidentally, in
acase whereitis detected thatthe rearwheel 3is stopped
during the increase of the current, the braking device
control unit CA4e increases the current to the upper limit
current so as to maximize the brake pressure. In addition,
in acase where the brake flag FLis "0", the braking device
control unit CA4e non-energizes the solenoids 302L and
302R, and 303 and releases the brake of the right and
left braking devices 301.

[0098] A notification unit CA5 notifies a brake mecha-
nism such as the forward-reverse clutch 48 or the braking
device 301, a so-called brake system, of the defect. In
the notification unit CA5 of this embodiment, in a case
where the determination units CA4b and CA4c determine
thatitis not braked, and the brake pressure of the braking
device 301 is maximized, a sound rings through a buzzer
(not illustrated) provided in the tractor 1. In addition, the
notification unit CA5 sends a signal which notifies the
tablet terminal TAB, the server S3, or the like of an ab-
normality of the brake system.

Engine Control Unit CB

[0099] In the engine control unit CB, the output signal
is input from signal output elements such as an acceler-
ator operation position detection sensor SN21, an engine
rotation sensor SN22, an engine water temperature sen-
sor SN23, the rail pressure sensor E2, and an engine
mode selecting switch SW11.

[0100] The engine control unit CB is connected to the
fuel high-pressure pump E4, the high pressure injectors
E6a to E6d, and another control element (not illustrated).
[0101] The engine control unit CB has a function to
execute the process in response to the output signal and
the like from the signal output element and output the
control signal to the control element and the like. The
engine control unit CB of this embodiment has an engine
control unit CB1 at the time of the travel working and an
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1"

engine control unit CB2 at the time of braking.

[0102] The engine control unit CB1 atthe time of travel
working sets the target common rail pressure in response
to the operating condition of the engine E input in the
engine mode selecting switch SW1, and feedback-con-
trols the common rail pressure through the pressure con-
trol valve E11, such that the common rail pressure de-
tected by the rail pressure sensor E2 matches the target
common rail pressure. Incidentally, such a control has
been known commonly. Since the control can be applied
to the configuration described in JP 2013-24038 A and
the like, the detailed description is not given.

[0103] In a case where it is determined that the
traveling vehicle body 1a is not braked, on the basis of
the determination result of the determination units CA4b
and CA4c, the engine control unit CB2 at the time of
braking stops the engine E. In this embodiment, in a case
where the brake pressure of the braking device 301 is
maximized, the supply of the fuel from all high pressure
injectors E6a to E6d is stopped in a case where it is de-
termined that the traveling vehicle body 1a is not braked.
Accordingly, the engine E is stopped.

Work machine lifting/lowering control unit CC

[0104] In a work machine lifting/lowering control unit
CC, the output signal is input from the signal output ele-
ments such as a position lever sensor SN31, a lift arm
sensor SN32, a draft sensor 33, and a work machine
connector CON.

[0105] Herein, in this embodiment, the work machine
connector CON is configured to correspond to commu-
nication standard AG-PORT. In the work machine con-
nector CON, the connector of the work machine such as
the rotary tilling device 18 is electrically connected, the
control signal is transmitted to the control unit of the work
machine, and ID information or the like which identifies
the work machine is read from the work machine.
[0106] Incidentally, the position lever sensor SN31 de-
tects the operation position of the position lever (not il-
lustrated) which lifts and lowers the lift arms 15 and 15.
[0107] The work machine lifting/lowering control unit
CC is connected to a work machine lifting solenoid 254a,
a work machine lowering solenoid 254b, and another
control element (not illustrated).

[0108] The work machine lifting/lowering control unit
CC has a function to execute the process in response to
the output signal from the signal output element, the con-
trol units, and the like and to output the control signal to
the control element, the control units, and the like. The
work machine lifting/lowering control unit CC of this em-
bodiment controls the energizing and non-energizing be-
tween the work machine lifting solenoid 254a and the
work machine lowering solenoid 254b. Accordingly, the
lifting/lowering of the lift arms 15 and 15 are controlled
without the supply and discharge of the pressure oil to
the hydraulic cylinder 14a.
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Control unit of Tablet terminal

[0109] In Fig. 9, in the terminal control unit CD of the
tabletterminal TAB, the output signalis input from a touch
panel TAB1, aninput button TAB2 such as a power button
or a volume change button, and a signal output element
such as the control units CA to CC of the tractor 1 or the
server S3.

[0110] The terminal control unit CD is connected to the
touch panel TAB1, a speaker TAB3, and another control
element (notillustrated). The terminal control unit CD out-
puts the control signal to the control elements.

[0111] The terminal control unit CD has a function to
execute the process in response to the input signal from
the signal output element, and to output the control signal
to the control elements. The terminal control unit CD of
this embodiment has an operating system OS as one
example of a basic software, a process software AP1,
which is one example of an application software, as one
example of a processing unit, and another application
software such as internet browser or document prepara-
tion software (not illustrated).

[0112] In a case where the signal is received by the
notification unit CA5, the processing software AP1 of this
embodiment displays on the touch panel TAB1 that the
defect occurs in the brake system. In addition, in a case
where the signal is received by the notification unit CA5,
the processing software AP1 rings the speaker TAB3.

Description of Embodiment

[0113] Next, the flow of the control in the management
system of the work vehicle of the embodiment will be
described by using a flow view, a so-called flowchart.
Description of flowchart of Braking control process
[0114] Fig. 11is aflowchart of the braking control proc-
ess.

[0115] The processes of steps ST of the flowchart of
Fig. 11 is executed according to the program stored in
the control units CA to CD of the management system S
of the work vehicle. In addition, the processes are exe-
cuted together with other various processes of the man-
agement system S of the work vehicle.

[0116] The flowchart illustrated in Fig. 11 is started by
a key-on operation of the tractor 1.

[0117] In ST1 of Fig. 11, the autonomous control de-
termines whether there is an input of the start. In the case
of Yes (Y), the procedure proceeds to ST2, and in the
case of No (N), ST1 repeats.

[0118] In ST2, it is determined whether the autono-
mous brake is performed, that is, the brake flag FL is "1".
In the case of Yes (Y), the procedure proceeds to ST3,
and in the case of No (N), ST2 repeats.

[0119] In ST3,itis determined whether the front wheel
acceleration clutch (drive clutch member) 79 is in the
four-wheels driving position. In the case of Yes (Y), the
procedure proceeds to ST5, and in the case of No (N),
the procedure proceeds to ST4.
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[0120] InST4,thefrontwheelacceleration clutch (drive
clutch member) 79 is moved to the four-wheels driving
position. Further, the procedure proceeds to ST5.
[0121] InST5, the forward-reverse clutch (clutch mem-
ber) 48 is moved to the block position. Further, the pro-
cedure proceeds to ST6.

[0122] InST6, next(1)and (2) processes are executed.
Further, the procedure proceeds to ST7.

(1) The brake pressure is set to be a predetermined
small pressure.
(2) The braking device 301 is operated.

[0123] In ST7, it is determined whether the traveling
speed V is 0, that is, the wheel is stopped. In the case of
Yes (Y), the procedure proceeds to ST8, and in the case
of No (N), the procedure proceeds to ST10.

[0124] In ST8, the brake pressure is maximized. Fur-
ther, the procedure proceeds to ST9.

[0125] InST9, the forward-reverse clutch (clutch mem-
ber) 48 is moved to the half-clutch position. Further, the
procedure proceeds to ST13.

[0126] In ST10, it is determined whether the traveling
acceleration A is equal to or more than a predetermined
magnitude in the negative direction. In the case of Yes
(Y), the procedure proceeds to ST13, and in the case of
No (N), the procedure proceeds to ST11.

[0127] In ST11, it is determined whether the brake
pressure is maximized. In the case of Yes (Y), the pro-
cedure proceeds to ST16, and in the case of No (N), the
procedure proceeds to ST12.

[0128] In ST12, the brake pressure is increased by a
predetermined amount. Further, the procedure returns
to ST7.

[0129] InST13,itis determined whether the brake flag
FL is "0". In the case of Yes (Y), the procedure proceeds
to ST14, and in the case of No (N), the procedure returns
to ST7.

[0130] InST14,the operation of the braking device 301
is stopped, that is, the brake is released. Further, the
procedure proceeds to ST15.

[0131] In ST15, it is determined whether the autono-
mous control is ended. In the case of Yes (Y), the pro-
cedure returns to ST1, and in the case of No (N), the
procedure returns to ST2.

[0132] In ST16, the engine E is stopped. Further, the
procedure proceeds to ST17.

[0133] InST17,the abnormality is notified. Further, the
braking control process is ended.

[0134] Inthe management system S of the work vehi-
cle of this embodiment including the configuration, as
illustrated in Fig. 10, the tractor 1 travels the field along
the work guidance path R through the autonomous con-
trol. At that time, in a case where the tractor 1 completes
the work, the tractor 1 is braked to stop the traveling. In
addition, in a case where the obstacle P2 is detected in
a traveling direction, and the tractor 1 is braked to stop
the traveling. In this embodiment, in a case where the
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tractor 1 is braked to stop the traveling, the forward-re-
verse clutch 48 is moved to the block position to operate
the right and left braking devices 301. Accordingly, it is
blocked that the power is transmitted from the engine E
to the wheels 2 to 3, and the wheels 2 to 3 are braked
so that the tractor 1 stops on the field.

[0135] Herein, intherelated art, the control of the brak-
ing device is not in conjunction with the control of the
engine. Thatis, although defects occurin the clutch mem-
ber or the braking device, the engine E is not stopped
automatically. Therefore, in the configuration in the re-
lated art, in a case where the defect occurs in the brake
mechanism (so-called brake system) such as the clutch
member or the braking device, there is a risk that the
tractor 1is notbraked, and the traveling continues without
stopping on the field. Accordingly, there is a risk that the
tractor 1 collides with an obstacle and the like, which is
problematic. Particularly, in the case of the autonomous
control, the tractor 1 is traveled in an unmanned manner
in many cases. Accordingly, in the case of the autono-
mous control, it is difficult for the worker to stop the engine
E and the like forcibly in many cases, and a problem such
as collision occurs easily.

[0136] With respectthereto, in this embodiment, when
the brake system is operated, it is determined whether
the tractor 1 is braked. Further, in a case where the tractor
1 is not braked, it is determined that the brake system is
not operated normally, and the engine E is stopped.
Therefore, compared to a case where the engine is not
stopped automatically, in this embodiment, the tractor 1
is easily stopped safely although the defect occurs in the
brake system.

[0137] In addition, in a case where the tractor 1 is
braked, even in the two-wheels driving, the switch is per-
formed to the four-wheels driving, and then the brake
system is operated. Accordingly, the transmission sys-
tem of the power of the front wheels 2 and 2 and the
transmission system of the power of the rear wheels 3
and 3 are engaged with each other to be movable inte-
grally, and then the rear wheel output shafts 68 and 68
are braked. Therefore, when the rear wheels 3 and 3 are
braked by the braking devices 301 and 301, the front
wheels 2 and 2 are braked through the transmission sys-
tem of the power transmission device D. Accordingly, the
braking distance is easily shortened compared to a case
where only the rear wheels 3 and 3 are braked in the two-
wheels driving.

[0138] Inacasewhere thetractor 1is braked, the brak-
ing device 301 is operated during the travel stop of the
tractor 1. Accordingly, in a case where the field is tilted,
it is suppressed that the tractor 1 moves by own weight.
[0139] In a case where the rear wheel 3 is stopped,
the forward-reverse clutch 48 is moved to the half-clutch
position. Accordingly, compared to a case where the for-
ward-reverse clutch is not moved to the half-clutch posi-
tion, the power can be rapidly transmitted to the wheel
at the time of the restarting. In addition, in a case where
the brake of the braking device 301 is released in the
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tilted field and the like, it is suppressed that the tractor 1
moves by own weight conversely to the traveling direction
caused by the insufficient torque.

[0140] Incidentally, inthisembodiment, the brake pres-
sure of the braking device 301 is lifted gradually at the
time of braking. Accordingly, in a case where the tractor
1 moves rapidly, a sudden braking and a sudden stop of
the tractor 1 are suppressed compared to the configura-
tion which increases the brake pressure at a stroke. Ac-
cordingly, in a case where a passenger or an object such
as the tablet terminal is in the tractor 1, the impact to the
passenger or the object is easily suppressed.

Modification

[0141] Hereinbefore, the embodiment of the invention
has been described in detail. However, the invention is
not limited to the embodiment and may be modified in
various ways within the scope of the invention disclosed
in the claims. The modification of the invention is exem-
plified as follows.

[0142] A configuration is exemplified in which the for-
ward-reverse clutch 48 is moved to the block position at
the time of braking, but the invention is not limited thereto.
For example, instead of the forward-reverse clutch 48,
the first high and low clutch 24 and the second high and
low clutch 25 may be configured to be moved to the block
position. In addition, the first synchronizing change 42
and the second synchronizing change 36 may be con-
figured to be moved to the block position.

[0143] The configuration is exemplified in which only
the forward-reverse clutch 48 is moved as the clutch
member which moves to the block position at the time of
braking, but the invention is not limited thereto. A config-
uration can be provided in which the transmission of the
power is blocked in a plurality of places in multiple stages,
for example, by moving the forward-reverse clutch 48,
the first high and low clutch 24, and the second high and
low clutch 25 to the block position. Accordingly, the power
from the engine E is easily blocked reliably, and the
traveling vehicle body 1a is easily stopped safely com-
pared to a configuration in which the transmission of the
power is blocked in one place in the power transmission
device D.

[0144] The configuration is exemplified in which the
engine control unit CB2 at the time of braking stops the
engine E in response to the process of the traveling con-
trol unit CA, but the invention is not limited thereto. A
configuration may be provided in which the output signal
of the speed sensor SN1 or the acceleration sensor SN3
is directly input to the engine control unit CB, whether
the traveling vehicle body 1a is braked is determined only
by the engine control unit CB, and the engine E is
stopped. Accordingly, even in a case where the defect
occurs in one control unit (ECD), the traveling vehicle
body 1 a is easily braked safely.

[0145] The configuration is exemplified in which the
autonomous control unit CA1 determines whether the
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brake is necessary, the engine E is stopped in a case
where the defect occurs in the brake system in the case
of the autonomous control, but the invention is not limited
thereto. For example, the configuration of this embodi-
ment can be applied to the case of a manned operation.
For example, in Fig. 11, a configuration may be provided
in which the brake flag FL is set to "1" in a case where it
is detected by the brake depression sensors SN4a and
SN4b that the right and left brakes pedal (not illustrated)
is stepped, and the brake flag FL is controlled to "0" in a
case where the stepping of the right and left brakes pedal
(not illustrated) is released, so that the engine E is auto-
matically stopped in response to the defect of the brake
system even in the case of the manned operation.
[0146] The configuration is exemplified which controls
the right and left braking devices 301 at the same time,
but a configuration may be provided which operates only
one braking device 301 at the time of turning.

[0147] Inaddition, the configuration of the embodiment
may be applied to a work vehicle in which a plurality of
wheels are provided, and a crawler is supported between
a plurality of wheels.

[0148] Incidentally, in the management system S of
the work vehicle, a unit which includes the control units
CA to CD may be configured to include other control units
CA to CD, and a distributed processing and the like may
be performed. In addition, a configuration may be pro-
vided which transmits the information obtained through
the processing in the server S3, the terminal S4, or the
like the forward-reverse clutch 48 to the control units CA
to CD. Accordingly, for example, a configuration may be
provided which performs the process for the autonomous
control of the tractor 1 by the server S3 and the like.
[0149] According to one embodiment, a work vehicle
includes: a traveling vehicle body; an engine supported
by the traveling vehicle body; a power transmission de-
vice which transmits power of the engine to a wheel, and
has a clutch member which is supported to be movable
between a transmission position and a block position; a
braking device which brakes the wheel; a brake control
unit which allows the clutch member to move to the block
position and the braking device to operate in a case
where the traveling vehicle body is braked; a brake de-
termination unit which determine whether the traveling
vehicle body is braked in a case where the braking device
is operated; and an engine control unit which stops the
engine in a case where the traveling vehicle body is not
braked on the basis of a determination result of the brake
determination unit.

Claims
1. A work vehicle comprising:
a traveling vehicle body;

an engine supported by the traveling vehicle
body;
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a power transmission device which transmits
power of the engine to a wheel, and has a clutch
member which is supported to be movable be-
tween a transmission position of transmitting the
power from the engine and a block position of
blocking the transmission of the power from the
engine;

a braking device which brakes the wheel;

a brake control unit which allows the clutch
member to move to the block position and the
braking device to operate in a case where the
traveling vehicle body is braked;

a brake determination unit which determine
whether the traveling vehicle body is braked in
a case where the braking device is operated;
and

an engine control unit which stops the engine in
a case where the traveling vehicle body is not
braked on the basis of a determination result of
the brake determination unit.

2. The work vehicle according to claim 1, further com-
prising:

an autonomous control unit which allows the
traveling vehicle body to travel autonomously
along a preset scheduled path, wherein

the brake control unit allows the clutch member
to move to the block position and the braking
device to operate in a case where the autono-
mous control unit brakes the traveling vehicle
body.

3. The work vehicle according to claim 1, further com-
prising:

wheels on front and rear sides of the traveling
vehicle body;

a first transmission system which transmits the
power of the engine to the rear wheel; and

a second transmission system which transmits
the power transmitted to the first transmission
system to the front wheel, wherein:

the clutch member switches transmission
and block of the power from the engine to
the first transmission system;

the power transmission device is arranged
between the first transmission system and
the second transmission system and has a
driving switch clutch member which is sup-
ported to be movable between a four-
wheels driving position of transmitting the
power from the first transmission system to
the second transmission system and a two-
wheels driving position of blocking the
transmission of the power from the first
transmission system to the second trans-
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mission system;

the braking device brakes the rear wheel;
and

the brake control unit allows the clutch
member to move to the block position and %
the driving switch clutch member to move

to the four-wheels driving position in a case
where the traveling vehicle body is braked.

4. The work vehicle according to claim 1, further com- 10
prising:

a vehicle speed detection unit which detects a
traveling speed of the traveling vehicle body on

the basis of a rotation of the wheel braked by 75
the braking device, wherein

the brake control unit allows the clutch member

to move to a half-transmission position set be-
tween the transmission position and the block
position in acase where the brake determination 20
unit determines on the basis of the traveling
speed that the wheel is stopped.

5. The work vehicle according to claim 2, wherein
the braking device is operated while traveling is 25
stopped.
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