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Description
Technical Field

[0001] The present invention relates to a work vehicle
such as a tractor for an agricultural work or a wheel loader
for a civil engineering work which tows a ground working
machine such as a tilling working machine or a seeding
working machine.

Background Art

[0002] In the work vehicle such as the tractor or the
wheel loader, there are arranged around a control seat
a control steering wheel for operating to steer a travel
machine body and a plurality of lever members for setting
and adjusting atraveling state of the travel machine body,
taking an operability into consideration. For example, the
tractor for the agricultural work has a main transmission
lever, a sub transmission lever, a forward and backward
movement switching lever, and a PTO shift lever, as a
plurality of lever members (refer to patent document 1).
The main transmission lever is structured such as to op-
erate to change a vehicle speed of the travel machine
body, and the sub transmission lever is structured such
as to set and retain a transmission output of a transmis-
sion to a predetermined range. The forward and back-
ward movement switching lever is structured such as to
operate to switch a moving direction of the travel machine
body to a forward movement and a backward movement,
and the PTO shift lever is structured such as to operate
to shift an output (a PTO driving force) to the working
machine.

[0003] Further, the work vehicle mounts on the travel
machine body a cabin which is internally provided with
various operating instruments including a control steer-
ing wheel and a control seat (refer to patent document 1
and patent document 2). The cabin mounting type work
vehicle is provided with a wiper for removing soil on a
windshield for securing visibility of a control operator (re-
fer to patent document 2).

Citation List
Patent Literature
[0004]

Patent Document 1: Japanese Unexamined Patent
Application Publication No. 2013-112104

Patent Document 2: Japanese Patent No. 3657249
US 3,857,454 A discloses features falling under the
preamble of claim 1. JP 2013/181406 A and JP
S63-108863 A are further prior art.
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Summary of the Invention
Technical Problem

[0005] In the meantime, in the structure in which the
wiper is provided in the outer side of the windshield such
as this kind of work vehicle, a wiper driving mechanism
including a wiper motor driving the wiper is necessary,
and there has been a problem that a support portion for
the wiper motor can not be easily secured. Further, since
the windshield has been conventionally structured such
as to be separated into three sections, an assembling
work such as a bonding work is complicated, and a for-
ward visibility is inhibited by a blind corner caused by the
bonded portion.

[0006] Further, in this kind of work vehicle, a plurality
of switches such as a DPF regeneration switch, a working
switch, and a one-touch automatic switch are provided
concentrically in a front surface of a control seat. There-
fore, there has been a problem that an operator can not
easily view the switches because the switches are under
screen of a control steering wheel or an operation lever.
Further, in this kind of work vehicle, there is a work vehicle
structured such as to be provided with a tilt lever and a
telescopic lever for adjusting a posture of the control
steering wheel in conformity to a driving posture of the
operator. However, if the tilt lever or the telescopic lever
is erroneously operated, there has been a problem that
the posture of the control steering wheel comes to a pos-
ture which can not be expected by the operator.

[0007] A technical object of the present invention is to
provide a tractor to which an improvement is applied as
a result of making a study of the actual condition as men-
tioned above.

Solution to Problem

[0008] A work vehicle according to the present inven-
tion is a work vehicle structured such that a steering col-
umn is arranged in front of a control seat having an ap-
proximately round shape in a plan view is provided in an
upper end side of a steering wheel shaft which protrudes
upward out of an upper surface of the steering column,
wherein the control steering wheel is constructed by
spokes which are axially supported to the steering wheel
shaft, and a steering wheel which is arranged in an outer
side of the spokes, and a plurality of switches are ar-
ranged at positions which are on the upper surface of the
steering column in the base portion of the control steering
wheel and correspond to an area surrounded by the
spokes and the steering wheel in the control steering
wheel at a straight traveling position, the steering column
being bilaterally symmetrical about the control steering
wheel shaft.

[0009] Inthe work vehicle, a meter panel may be fixed
to a dash board which is provided in a rising manner so
as to bury the steering column, the spokes of the control
steering wheel may be installed like a Y-shaped form,
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and the meter panel may be positioned between the
spokes in the control steering wheel at the straight
traveling position, thereby arranging the meter panel in
a field of vision of an operator under a straight traveling
work posture.

[0010] Further, the dash board may be structured by
an inside board to which the meter panelis fixed, and an
outside cover which is fixed so as to cover the inside
board from an upper side, and the inside board may be
provided with an opening portion in which a display sur-
face of the meter panel is arranged, and a side wall which
is obtained by upraising an outer peripheral portion of
the opening portion, and may be formed into a shape in
which an outer side of the display surface of the meter
panel is formed by the side wall.

peripheral portion of the opening portion, and may be
formed into a shape in which an outer side of the display
surface of the meter panel is formed by the side wall.
[0011] Further, a DPF regeneration switch, a working
switch, and a one-touch automatic switch may be pro-
vided on the upper surface of the steering column, the
DPF regeneration switch may be installed to an upper
surface of one side of the steering column above a brake
pedal, and the working switch and the one-touch auto-
matic switch may be installed while having the spoke of
the control steering wheel arranged on a center line in a
back-and-forth direction of the travel machine body ther-
ebetween.

[0012] Further, the control steering wheel may be con-
structed by a steering wheel main body which is axially
supported to the steering wheel shaft, a hub cover which
covers an upper surface of a hub in a center portion of
the steering wheel main body, and a cap which covers
an upper surface of the hub cover, a first contact point
of the switch may be provided in the cap, a second contact
point of the switch may be provided in the hub cover, the
first contact point may be electrically connected to aboss
which is provided at a position of an axial center of the
steering wheel main body and fitted to the steering wheel
shaft, and the second contact point may be electrically
connected to a slip ring which is provided in a lower sur-
face of the hub in the steering wheel main body and in-
sulated from the boss.

[0013] Further, in the work vehicle having a wiper
which is provided in an outer side of a windshield, and a
wiper driving mechanism which drives the wiper, the work
vehicle may be structured such that an air-cut plate is
provided in a front surface side of the steering column
where the control steering wheel is arranged, and the
wiper driving mechanism may be attached to the air-cut
plate. According to the work vehicle, it is possible to im-
prove an assembling workability of the wiper and the wip-
erdriving mechanism in spite that the wiper driving mech-
anism can be compactly supported to an inner side of
the meter display portion in an upper end portion of the
air-cut plate.

[0014] Further, the wiper driving mechanism may be
firmly fixed to a rear surface of the air-cut plate, the wind-
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shield may be provided in a tension manner in a front
surface side of the air-cut plate, and a drive shaft of the
wiper driving mechanism may be passed through the air-
cut plate and the windshield. According to the structure,
it is possible to omit a bonding work of the windshield, it
is possible to simplify an assembling work of the wind-
shield and it is possible to improve a design property in
comparison with a structure in which the windshield is
formed into three divisional parts.

[0015] Further, a sound insulation material may be pro-
vided in a tension manner by a sheet metal frame in a
front surface of the windshield facing to the air-cut plate,
in the front surface of the windshield, and the drive shaft
of the wiper driving mechanism may be passed through
the sound insulation material. According to the structure,
it is possible to prevent engine noise from being trans-
mitted to the air-cut plate (the cabin) side. It is possible
to simplify a waterproof construction of a drive shaft at-
taching portion in the wiper driving mechanism.

[0016] Further, the above work vehicle may be con-
structed by a work vehicle having a tilt lever and a tele-
scopic lever which adjust a posture of the control steering
wheel, wherein the tilt lever and the telescopic lever are
arranged in a sorting manner in right and left sides of a
steering column where the control steering wheel is ar-
ranged. As a result, it is possible to reduce an erroneous
operation of the tilt lever or the telescopic lever, and it is
possible to easily prevent the posture of the control steer-
ing wheel from being changed to a posture which is not
expected by the operator.

[0017] Further, the tilt lever is installed in the left side
of the steering column, and the telescopic lever is in-
stalled in the right side of the steering column. As aresult,
the operator can grip the tilt lever by a left hand, and grip
the control steering wheel by a right hand, and it is pos-
sible to improve a tilt adjustment operability of the control
steering wheel having a higher frequency than a tele-
scopic adjustment operation.

[0018] Further, the work vehicle may be structured
such that the posture of the steering column is changed
working with a posture adjustment of the control steering
wheel. As a result, a support position of a display lamp
or a switch which are arranged in the upper surface side
of the steering column is adjusted its position working
with the control steering wheel, and the display lamp or
the switch can be supported in the field of vision of the
seating operator.

Advantageous Effects of Invention

[0019] According to the present invention, since the
switches are arranged on the steering column in con-
formity to the shape of the control steering wheel, the
switches can be easily discriminated by the seating op-
eratoranditis possible to preventan erroneous operation
during working or traveling. Further, since the arrange-
ment position of the meter panel is set in conformity to
the shape of the control steering wheel, the operator can
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not only easily obtain information about a state of the
work vehicle while looking straight, but also appropriately
select and operate the switches in conformity to the state
of the work vehicle.

[0020] According to the present invention, since the
display surface of the meter panel can be arranged at a
position which is far back from a most back surface of
the dash board, it is possible to prevent reflection to a
side door constructed by a glass in the case that the
control seat is arranged within the cabin. As a result, the
reflection is not generated on the basis of the light gen-
eration of the display surface of the meter panel, it is
possible to prevent the operator’s field of vision from be-
ing disturbed at the traveling time or the working time,
and it is possible to comfortably operate.

[0021] According to the present invention, the DPF re-
generation switch does not get behind the control steer-
ing wheel or the operation lever, and the position of the
DPF regeneration switch and the lighting display state
can be easily viewed by the seating operator. Further, it
is possible to be easily viewed the positions of the working
switch and the one-touch automatic switch by the seating
operator, and it is possible to reduce the erroneous op-
eration.

[0022] Accordingtothe presentinvention, the switches
can be easily assembled in the control steering wheel
which is a rotating part, and it is possible to improve a
workability when the assembling work or the mainte-
nance work of the control steering wheel is carried out.
Since a warning motion can be operated by a horn in the
control steering wheel by setting the switch to a horn
switch, it is possible to improve an operability of the op-
erator.

Brief Description of the Drawings
[0023]

Fig. 1 is a left side elevational view of a tractor;

Fig. 2 is a right side elevational view of the tractor;
Fig. 3 is a plan view of the tractor;

Fig. 4 is an explanatory view of a left side surface of
a travel machine body;

Fig. 5 is an explanatory view of a right side surface
of the travel machine body;

Fig. 6 is a plan view of the travel machine body;
Fig. 7 is a perspective view of the travel machine
body as seen from a back direction in a left side;
Fig. 8 is a perspective view of the travel machine
body as seen from a back direction in a right side;
Fig. 9 is an enlarged perspective view of the travel
machine body as seen from a lateral direction in a
left side;

Fig. 10 is an enlarged perspective view of the travel
machine body as seen from a lateral direction in a
right side;

Fig. 11 is a perspective view of the travel machine
body as seen from a front direction in a left side;
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Fig. 12 is a perspective view of the travel machine
body as seen from a lateral direction in a right side;
Fig. 13 is a perspective view showing a structure of
a front side of a cabin;

Fig. 14 is a cross sectional view showing a structure
of an internal portion of a dash board;

Fig. 15 is an enlarged cross sectional view showing
the structure of the internal portion of the dash board;
Fig. 16 is a left side elevational view showing a struc-
ture of an internal portion of the cabin;

Fig. 17 is a perspective view showing the structure
of the internal portion of the dash board;

Fig. 18 is a view in the case of viewing a forward
direction from a control seat;

Fig. 19 is a front elevational view of a meter panel
as seen from the control seat;

Fig. 20 is a view showing a telescopic motion of a
control steering wheel;

Fig. 21 is a view showing a tilt motion of the control
steering wheel;

Fig. 22 is a perspective view showing a structure of
a steering shaft;

Fig. 23 is a perspective view showing a structure
above the steering shaft;

Fig. 24 is an exploded perspective view of the control
steering wheel;

Fig. 25 is a perspective view of a cross section of
the control steering wheel as seen from the below;
Fig. 26 is a perspective view of the cross section of
the control steering wheel as seen from the above;
Fig. 27 is a perspective view showing a structure
within a cabin;

Fig. 28 is a flow chart of an assist regeneration con-
trol and a reset regeneration control;

Fig. 29 is a flow chart of a non-work regeneration
control;

Fig. 30is a flow chart showing a timing of a character
representation at the non-work regeneration control
time;

Description of Embodiments

[0024] A description will be given below of an embod-
iment obtained by specifying the presentinvention on the
basis of the accompanying drawings of a tractor for an
agricultural work. As shown in Figs. 1 to 8, a travel ma-
chine body 2 of a tractor 1 is supported by a pair of right
and left front wheels 3 serving as a traveling portion and
a pair of right and left rear wheels 4 serving as the
traveling portion in the same manner. The pair of right
and left rear wheels 4 correspond to a rear traveling por-
tion. A diesel engine 5 (hereinafter, refer simply to as an
engine)is mounted to a front portion of the travel machine
body 2, and the tractor 1 is structured such as to travel
forward and backward by driving the rear wheels 4 or the
front wheels 3 by the engine 5. The engine 5 is covered
with a hood 6. A cabin 7 is installed to an upper surface
of the travel machine body 2. A control seat 8 and a con-
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trol steering wheel 9 operating the front wheels 3 to steer
are arranged in an inner portion of the cabin 7. Right and
left outer sides of the cabin 7 are provided with steps 10
by which an operator gets on and off. A fuel tank 11 feed-
ing fuel to the engine 5 is provided in a lower side of a
bottom portion of the cabin 7.

[0025] The travel machine body 2 is constructed by an
engine frame 14 which has a front bumper 12 and a front
axle case 13, and right and left machine body frames 15
which are detachably fixed to a rear portion of the engine
frame 14. Front axles 16 are rotatably protruded outward
from both right and left end sides of the front axle case
13. The front wheels 3 are attached to both right and left
end sides of the front axle case 13 via the front axles 16.
A transmission case 17 for appropriately changing rotary
powerfromthe engine 5 and transmitting the rotary power
to four front and rear wheels 3, 3, 4, and 4 is coupled to
arear portion of the machine body frame 15. Atank frame
18 is fastened by bolts to a lower surface side of the right
and left machine body frames 15 and the transmission
case 17, the tank frame 18 protruding outward to right
and left and being formed into a rectangular frame plate
in a bottom elevational view. The fuel tank 11 in the em-
bodiment is separated into two right and left sections.
The right and left tanks 11 are mounted in a sorting man-
ner to upper surface sides of the right and left protruding
portions of the tank frame 18. Right and left rear axle
cases 19 are installed to right and left outer side surfaces
of the transmission case 17 so as to protrude outward.
Right and left rear axles 20 are inward inserted to the
rightand leftrear axle cases 19 rotatably. The rear wheels
4 are attached to the transmission case 17 via the rear
axles 20. The above of the right and left rear wheels 4 is
covered with right and left rear fenders 21.

[0026] A hydraulic elevating mechanism 22 moving up
and down a ground working machine (not shown), for
example, a rotary tiller is detachably attached to a rear
portion of the transmission case 17. The ground working
machine is coupled to the rear portion of the transmission
case 17 via a three-point link mechanism 111 which is
constructed by right and left lower links 23 and a top link
24. A PTO shaft 25 for transmitting PTO driving force to
the ground working machine such as the rotary tiller is
provided in a rear side surface of the transmission case
17 so as to be protruded rearward.

[0027] A flywheel 26 (refer to Figs. 4 to 6, 10, and 11)
is coupled to an output shaft (a piston rod) of the engine
5, the output shaft protruding rearward from a rear side
surface of the engine 5. A main driving shaft 27 and a
main transmission input shaft 28 are coupled via a power
transmission shaft 29 having universal shaft joints in both
ends, the main driving shaft 27 protruding outward from
the flywheel 26, and the main transmission input shaft
28 protruding forward from a front surface side of the
transmission case 17 (refer to Figs. 4 to 6). As shown in
Fig. 13, in an inner portion of the transmission case 17,
there are arranged a hydraulic continuously variable
transmission 500, a forward and backward movement
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switching mechanism 501, travel transmission gear
mechanisms 502, 503, and 504, and a different gear
mechanism 506 for the rear wheels. The rotary power of
the engine 5 is transmitted to the main transmission input
shaft 28 of the transmission case 17 via the main driving
shaft 27 and the power transmission shaft 29, and is
changed by the hydraulic continuously variable transmis-
sion 500 and the travel transmission gear mechanism,
and the transmission power is transmitted to the rightand
leftrear wheels 4 via the differential gear mechanism 506
for the rear wheels.

[0028] A front wheel transmission shaft 508 is coupled
via a drive shaft 31 for the front wheels to a front wheel
output shaft 30 which protrudes forward out of a lower
portion in a front surface of the transmission case 17, the
front wheel transmission shaft 508 protruding rearward
out of the front axle case 13 which has a differential gear
mechanism 507 for the front wheels built-in. The trans-
mission power generated by a hydraulic continuously
variable transmission 500 and a travel transmission gear
mechanism (a two-wheel/four-wheel drive switching
mechanism 504) within the transmission case 17 is struc-
tured such as to be transmitted to the right and left front
wheels 3 via the differential gear mechanism 507 for the
front wheels within the front axle case 13 from the front
wheel output shaft 30, the front wheel drive shaft 31, and
the front wheel transmission shaft 508.

[0029] Next, a description will be given of a structure
of an inner portion of the cabin 7 with reference to Figs.
3, 7 and 8. A steering column 32 is arranged in a front
direction of the control seat 8 within the cabin 7. The
steering column 32 is provided in a rising manner in a
back surface side of a dash board 33 which is arranged
in a front surface side in the inner portion of the cabin 7.
A control steering wheel 9 formed into an approximately
round shape in a plan view is attached to an upper end
side of a steering wheel shaft which protrudes upward
out of an upper surface of the steering column 32.
[0030] A pair of right and left brake pedals 35 for brak-
ing the travel machine body 2 are arranged in adownward
side in a right side of the steering column 32. A forward
and backward movement switching lever 36 (a reverser
lever) is arranged in an upward side in a left side of the
steering column 32, the forward and backward move-
ment switching lever 36 being provided for operating to
switch a moving direction of the travel machine body 2
to a forward movement and a backward movement. A
clutch pedal 37 is arranged in a downward side in a left
side of the steering column 32, the clutch pedal 37 being
provided for operating to shut off an output of the hydrau-
lic continuously variable transmission 500 (a forward
movement low-speed hydraulic clutch 537, a forward
movement high-speed hydraulic clutch 539, and a back-
ward movement hydraulic clutch 541). A master control
electromagnetic valve 635 is turned on by a stepping
operation of the clutch pedal 37, and the forward move-
ment output or the backward movement output of the
hydraulic continuously variable transmission 500 is dis-
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connected (refer to Fig. 14).

[0031] An erroneous operation prevention body 38 (a
reverser guard) extending along the forward and back-
ward movement switching lever 36 is arranged below the
forward and backward movement switching lever 36 in
the left side of the steering column 32. The operator is
prevented from carelessly coming into contact with the
forward and backward movement switching lever 36
when the operator gets on and off the tractor 1, by pro-
truding the erroneous operation prevention body 38 cor-
responding to a contact prevention tool outward more
than the forward and backward movement switching le-
ver 36. An operation indicator panel 39 having a liquid
crystal panel built-in is provided in an upper portion side
on a back surface of the dash board 33.

[0032] An accelerator pedal 41 controlling a rotational
speed of the engine 5 or a vehicle speed is arranged in
a right side of the steering column 32 in a floor panel 40
in a front direction of the control seat 8 within the cabin
7. An approximately whole of an upper surface of the
floor panel 40 is formed into a flat surface. Right and left
side columns 42 are arranged in both right and left sides
while having the control seat 8 therebetween. Between
the control seat 8 and the left side column 42, there are
arranged a parking brake lever 43 which maintains the
right and left rear wheels 4 in a braked state, an ultra-low
speed lever 44 (a creep work lever) which widely lowers
the forward movement traveling speed (the vehicle
speed) of the tractor 1 forcibly, a sub transmission lever
45 which switches an output range of a travel sub trans-
mission gear mechanism 503 within the transmission
case 17, and a PTO shift lever 46 which operates to
switch a driving speed of the PTO shaft 25. A differential
lock pedal 47 for turning on and off a differential drive of
the right and left rear wheels 4 is arranged below the
control seat8. Aninverse rotation PTO lever 48 executing
an operation for inversely driving the PTO shaft 25 is
arranged in a left side at the back of the control seat 8
(refer to Fig. 10).

[0033] An arm rest 49 for putting an arm or an elbow
of the operator seating on the control seat 8 is provided
between the control seat 8 and the right side column 42.
The arm rest 49 is provided with a main transmission
lever 50 which accelerates and decelerates the traveling
speed of the tractor 1, and a dial-type work portion posi-
tion dial 51 (an elevation dial) which manually changes
and adjusts a height position of the ground working ma-
chine such as the rotary tiller. The arm rest 49 is struc-
tured such as to be jumped up and rotatable in a plurality
of stages around a lower portion in a rear end.

[0034] In the right side column 42, there are arranged
a throttle lever 52 which sets and retains the rotational
speed of the engine 5, a PTO clutch switch 53 which
operates to connect and disconnect the power transmis-
sion to the working machine such as the rotary tiller from
the PTO shaft 25, and a plurality of hydraulic operation
levers 54 (SCV levers) for operating to switch a hydraulic
external extraction valve 430 (refer to Fig. 14) which is
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arranged in an upper surface side of the transmission
case 17, in this order from afront side. Here, the hydraulic
external extraction valve 430 is provided for feeding and
controlling an operating oil to a hydraulic device of the
working machine such as the front loader which is later
attached to the tractor 1. In the embodiment, four hydrau-
lic operation levers 54 are arranged in conformity to the
number (four) of the hydraulic external extraction valves.
[0035] Further, as shown in Figs. 9 to 12, there are
provided right and left front portion support tables 96
which support a front side of the cabin 7, and right and
left rear portion support tables 97 which support a rear
portion of the cabin 7. The front portion support tables
96 are fastened by bolts to a longitudinally intermediate
portion in the external side surfaces of the right and left
machine body frames 15, and a bottom portion in the
front side of the cabin 7 is supported in a vibration proofing
manner to upper surface sides of the front portion support
tables 96 via a vibration proofing rubber body 98. Further,
the rear portion support tables 97 are fastened by bolts
to an intermediate portion of a lateral width in the upper
surfaces of the right and left rear axle cases 19 which
are extended horizontally in a lateral direction, and a bot-
tom portion in the rear side of the cabin 7 is supported in
a vibration proofing manner to the upper surface sides
of the rear portion support tables 97 via a vibration proof-
ing rubber body 99. More specifically, the diesel engine
5 and the cabin 7 are supported in a vibration proofing
manner to the travel machine body 2 (the engine frame
14, the machine body frame 15, and the rear axle case
19 which are integrally coupled) via a plurality of vibration
proofing rubber bodies. Further, as shown in Figs. 4 and
5, the rear portion support tables 97 are arranged in the
upper surface side of the rear axle case 19, a swing pre-
vention bracket 101 is arranged in the lower surface side
of the rear axle case 19, and the rear portion support
table 97 and the swing prevention bracket 101 are fas-
tened by bolts. Further, both end portions of a swing pre-
vention rod body 103 with a turn buckle which is adjust-
able in atelescopic motion are coupled to an intermediate
portion of the lower link 23 extended in a longitudinal
direction and the swing prevention bracket 101. As a re-
sult, the swing motion of the lower link 23 in the lateral
direction is prevented.

[0036] Next, a description will be given of the diesel
engine 5 below the hood 6 and an engine room structure
with reference to Figs. 4 to 8. The diesel engine 5 is struc-
tured such thata cylinder head is mounted onto a cylinder
block which has an engine output shaft and a piston built-
in, and an intake air manifold 203 and an EGR device
210 are arranged in a right side surface of the diesel
engine 5 (the cylinder head), the intake air manifold 203
being connected to an air cleaner 221 via a turbo super-
charger 211, and the EGR device 210 recirculating a part
of exhaust gas from an exhaust gas manifold 204. The
diesel engine 5 is structured such that a part of the ex-
haust gas discharged to the exhaust gas manifold 204
flows back to the intake air manifold 203, whereby the
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highest combustion temperature at the high load opera-
tionis lowered, and a discharge amount of NOx (nitrogen
oxide) from the diesel engine 5 is reduced. Meanwhile,
the exhaust gas manifold 204 connected to a tail pipe
229, and the turbo supercharger 211 are arranged in a
left side surface of the diesel engine 5 (the cylinder head).
More specifically, the intake air manifold 203 and the ex-
haust gas manifold 204 are arranged in a sorting manner
in the right and left side surfaces along the engine output
shaft in the engine 5. A cooling fan 206 is arranged in a
front surface side of the diesel engine 5 (the cylinder
block).

[0037] In addition, as shown in Figs. 4 to 8, the diesel
engine 5 is provided with a continuous regeneration type
exhaust gas purification device 224 (DPF) which is ar-
ranged in the upper surface side of the diesel engine 5
(above the exhaust gas manifold 204), and connects the
tail pipe 229 to the exhaust gas side of the exhaust gas
purification device 224. Particulate matter (PM) in the
exhaust gas discharged out of the machine via the tail
pipe 229 from the engine 5 is removed by the exhaust
gas purification device 224, and carbon oxide (CO) and
hydro carbon (HC) in the exhaust gas are reduced.
[0038] Further, as shown in Figs. 1 to 3, the hood 6
has a front grill 231 in a lower side of its front portion, and
covers an upper surface side and a front surface side of
the engine room 200. A side portion engine cover 232
formed by a porous plate is arranged in right and left
lower sides of the hood 6, and covers the right and left
lateral sides of the engine room 200. More specifically,
the front side, the upper side, and the right and left sides
of the diesel engine 5 are covered with the hood 6 and
the engine cover 232.

[0039] Further, as shown in Figs. 4 to 8, a radiator 235
having a fan shroud 234 attached to a back surface side
thereof is provided in a rising manner on an engine frame
14 so as to be positioned in a front surface side of the
engine 5. The fan shroud 234 surrounds an outer periph-
eral side of a cooling fan 206 and communicates the ra-
diator 235 with the cooling fan 206. An air cleaner 221 is
arranged ata position above afrontsurface of the radiator
235. An oil cooler and a fuel cooler are installed in the
front surface side of the radiator 235 in addition to the
inter cooler mentioned above. Further, an engine control
unit (an engine ECU) 271 is arranged at a front position
of a heat exchanger such as the radiator 235. The engine
ECU 271 receives a sensor signal from each of the sen-
sors in the engine 5, and controls driving of the engine
5. The engine control unit 271 is provided in a rising man-
ner in a frame bottom plate 233 so as to make a longitu-
dinal direction of the engine control unit 271 be along a
longitudinal direction of the travel machine body 2 (a lon-
gitudinal direction of the engine frame 14).

[0040] Meanwhile, as shown in Figs. 9 to 12, a pair of
right and left machine body frames 15 are coupled by a
supporting beam frame 236. The supporting beam frame
236 is fastened by bolts to each of the right and left ma-
chine body frames 15, is installed to front end portions
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of the right and left machine body frames 15 (a rear sur-
face side of the engine 5), and couples a rear portion of
the diesel engine 5 to an upper surface of the supporting
beam frame 236 via a rear portion engine leg body 237
having a vibration proofing rubber body. As shown in
Figs. 1,2, 4, 5,11, and 12, right and left side surfaces in
the front portion of the diesel engine 5 are coupled to
midstream portions of a pair of right and left engine
frames 14 via right and left front portion engine leg bodies
238 having vibration proofing rubber bodies. More spe-
cifically, the front side of the diesel engine 5 is supported
in a vibration proofing manner to the engine frame 14,
and the rear portion of the diesel engine 5 is supported
in a vibration proofing manner to the front end sides of a
pair of right and left machine body frames 15 via the sup-
porting beam frame 236.

[0041] Next, a description will be given of an attaching
structure of the transmission case 17, the hydraulic ele-
vating mechanism 22, and the three-point link mecha-
nism 111, with reference to Figs. 4 to 12. The transmis-
sion case 17 is provided with a front portion transmission
case 112 having the main transmission input shaft 28, a
rear portion transmission case 113 having the rear axle
case 19, and an intermediate case 114 coupling a front
side of the rear portion transmission case 113 to a rear
side of the front portion transmission case 112. The rear
end portions of the right and left machine body frames
15 are coupled to the right and left side surfaces of the
intermediate case 114 via upper and lower machine body
connection shaft bodies 115 and 116 in right and left
sides. More specifically, the rear end portions of the right
and left machine body frames 15 are coupled to both
right and left side surfaces of the intermediate case 114
by two upper machine body connection shaft bodies 115
and two lower machine body connection shaft bodies
116, the machine body frame 15 and the transmission
case 17 are integrally connected, and the rear portion of
the travel machine body 2 is constructed. Further, the
front portion transmission case 112 is structured such as
to be protected by arranging the front portion transmis-
sion case 112 or the power transmission shaft 29 be-
tween the right and left machine body frames 15. The
right and left rear axle cases 19 are attached to both the
right and left sides of the rear portion transmission case
113 so as to protrude outward. In the embodiment, the
intermediate case 114 and the rear portion transmission
case 113 are made of cast iron having a high rigidity, and
the front portion transmission case 112 is made of alu-
minum die casting having a light weight and a good work-
ability.

[0042] According to the above structure, the transmis-
sion case 17 is constructed by being separated into three
elements including the front portion transmission case
112, the intermediate case 114, and the rear portion case
113. As aresult, three elementsincluding the front portion
transmission case 112, the intermediate case 114, and
the rear portion transmission case 113 can be assembled
after parts such as shafts and gears are previously as-
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sembled in each of the cases 112 to 114. Therefore, it is
possible to accurately and efficiently assemble the trans-
mission case 17.

[0043] Further, the right and left rear axle cases 19 are
attached to both right and left sides of the rear portion
transmission case 113, and the intermediate case 114
connecting the front portion transmission case 112 and
the rear portion transmission case 113 and having the
high rigidity structure is coupled to the right and left ma-
chine body frames 15 constructing the travel machine
body 2. As a result, it is possible to execute a mainte-
nance work or a repairing work of the shaft or the gear
in the inner portion of the front portion transmission case
112 which is inward provided with the hydraulic continu-
ously variable transmission (not shown), by detaching
only the front portion transmission case 112, forexample,
in a state in which the intermediate case 114 and the rear
portion transmission case 113 are attached to the ma-
chine body frame 15. Therefore, it is possible to make
the frequency of a disassembling work for detaching a
whole of the transmission case 17 from the tractor 1 sig-
nificantly low, and it is possible to achieve improvement
of the workability at the maintaining time or the repairing
time.

[0044] Further, the intermediate case 114 and the rear
portion transmission case 113 are made of the cast iron
and the front portion transmission case 112 is made of
the aluminum die casting. As a result, the intermediate
case 114 and the rear portion transmission case 113 can
be constructed as a strength member having a high ri-
gidity, the intermediate case 114 being coupled to the
machine body frame 15, and the rear portion transmis-
sion case 113 to which the right and left rear axle cases
19 are coupled. In addition, it is possible to save weight
of the front portion transmission case 112 which is not
the strength member. Therefore, it is possible to achieve
weight saving of a whole of the transmission case 17
while sufficiently securing the rigidity of the travel ma-
chine body 2.

[0045] Meanwhile, as shown in Figs. 4 to 12, the hy-
draulic elevating mechanism 22 has right and left hydrau-
lic lift cylinders 117 which are controlled their actuations
by an operation of a working portion position dial 51, right
and left lift arms 120 which are rotatably pivoted in their
base end sides to an upper surface lid body 118 via a lift
supporting point shaft 119, the upper surface lid body
118 being provided in an upper surface side of the rear
portion transmission case 113 in the transmission case
17 and being openable and closable, and right and left
lift rods 121 which couple the right and left lift arms 120
to the right and left lower links 23. A part of the right lift
rod 121 is formed by a horizontal cylinder 122 for con-
trolling hydraulic pressure, and a length of the right lift
rod 121 is structured such as to be adjustable in a tele-
scopic motion by the horizontal cylinder 122.

[0046] As shownin Figs. 7, 8, and 10, a top link hinge
123 is firmly fixed to a back surface side of the upper
surface lid body 118, and the top link 24 is coupled to the
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top link hinge 123 via a hinge pin. In the case that the
length of the right lift rod 121 is changed by extending or
contracting the piston of the horizontal cylinder 122 under
a state in which the ground working machine is supported
to the top link 24 and the right and left lower links 23, an
angle of right and left inclinations of the ground working
machine is structured such as to be changed.

[0047] Next, a description will be given of a detailed
structure of the cabin 7 with reference to Figs. 1 and 2.
The cabin 7 covering the control seat 8 on the travel ma-
chine body 2 is provided with a cabin frame 300 which
constructs a vehicle frame. The cabin frame 300 is
formed into an approximately box frame shape having a
pair of right and left front support posts 301 which are
positioned in front of the control seat 8, a pair of right and
left rear support posts 302 which are positioned at the
rear of the control seat 8, a front beam member 303 which
couples between upper end portions of the front support
posts 301, a rear beam member 304 which couples be-
tween upper end portions of the rear support posts 302,
and right and left side beam members 305 which couple
the upper end portions of the front support post 301 and
the rear support post 302 arranged in the front and rear
sides. A roof body 306 is detachably mounted onto the
upper end side of the cabin frame 301, that is, a rectan-
gular frame which is constructed by the front beam mem-
ber 303, the rear beam member 304, and the right and
left side beam members 305.

[0048] End portionsin the longitudinal direction of right
and left bottom frames 311 extending forward and back-
ward are coupled to lower end sides of the front support
posts 301 and the rear support posts 302. The floor panel
40 is provided in a tension manner in upper surface sides
of the right and left bottom frames 311, the dash board
33 is provided in a rising manner in the front end side of
the floor panel 40, and the control steering wheel 9 is
installed to the rear surface side of the dash board 33 via
the steering column 32. The brake pedal 35 is arranged
in the upper surface side of the front portion in the floor
panel 40, and the control seat 8 is attached to the upper
surface side of the rear portion in the floor panel 40.
[0049] Afrontwindow glass 321 is arranged in the front
surface side of the cabin frame 300, that is, an area in
the front portion of the cabin 7 which is surrounded by
the right and left front support posts 301, the front beam
member 303, and the front end portion of the floor panel
40. A rear window glass 322 is arranged in the rear sur-
face side of the cabin frame 300, that is, an area in the
upper portion of the rear side in the cabin 7 which is sur-
rounded by the right and left rear support posts 302 and
the rear beam member 304. Right and left side doors 323
constructed by a transparent glass are arranged in the
right and left side surface sides of the cabin frame 300,
that is, an area in the side portions of the cabin 7 which
is surrounded by the front support post 301 and the rear
support post 302 arranged in the front and rear sides.
Each of the side doors 323 is attached to the correspond-
ing rear support post 302 via a pair of upper and lower
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hinges 324 so as to be openable and closable.

[0050] As is apparent from the arrangement structure
of the front window glass 321, the rear window glass 322,
and the right and left side doors 323, each of the support
posts 301 and 302 and each of the beam members 303,
304, and 305 are positioned in the side edge portions of
the cabin 7 (the cabin frame 300). More specifically, the
window can be provided widely in the front and rear sur-
faces and the right and left side surfaces of the cabin
frame 300. In the embodiment, the front window glass
321, the rear window glass 322, and the right and left
side doors 323 made of the transparent glass are ar-
ranged in the front and rear surfaces and the right and
left side surfaces of the cabin frame 300. As a result, the
rigidity of the cabin frame 300 can be secured as well as
the field of vision of the operator in the front and rear
sides and the right and left sides can be widely secured.
[0051] As shown in Figs. 13 to 19, a front side of the
dash board 33 is covered with a heat shield plate (an air-
cut plate) 901 for shielding heat from the engine 5 below
the hood 6. Further, a front window glass 321 is con-
structed by one glass plate, and the air-cut plate 901 is
connected to a back surface of the front window glass
321. Further, a urethane material 902 having both a heat
shielding property and a sound insulating property is pro-
vided in a tension manner in a front surface of the front
window glass 321. The urethane material 902 and the
air-cut plate 901 are fixed to front and rear sides of the
front window glass 321 by fastening a sheet metal frame
903 surrounding an outer periphery of the urethane ma-
terial 902 and the air-cut plate 901 via the front window
glass 321.

[0052] The dash board 33 covers a rear side of the
front window glass 321 and is internally equipped with a
wiper driving mechanism 422. The wiper driving mech-
anism 422 is constructed by a drive motor which gener-
ates rotary power to the wiper 421 axially supported to
the frontwindow glass 321, and a gear mechanism which
transmits the rotary power of the drive motor to the wiper
421. The rotation of the drive motor is transmitted to the
wiper 421 via the gear mechanism on the basis of the
rotation of the drive motor in the wiper driving mechanism
422, and the wiper 421 rotates along a surface of the
front window glass 321.

[0053] The wiper driving mechanism 422 is coupled
and fixed to the air-cut plate 901. More specifically, the
wiper driving mechanism 422 is firmly fixed to a rear sur-
face of the air-cut plate 901, and the front window glass
321 is provided in a tension manner in a front surface
side of the air-cut plate 901. Further, the drive shaft 422a
of the wiper driving mechanism 422 is passed through
the front window glass 321. The drive shaft 422a of the
wiper driving mechanism 422 pivotally supports the wiper
421, and the wiper 421 rotates by the wiper driving mech-
anism 422.

[0054] Further, the urethane material (the sound insu-
lation material) 902 surrounded by the sheet metal frame
is provided in a tension manner in an area which faces
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to the air-cut plate 901 in the front surface of the front
window glass 321, via a seal member. Further, the drive
shaft 422a of the wiper driving mechanism 422 is passed
through the urethane material 902. It is possible to pre-
vent the noise from being transmitted to the air-cut plate
901 side from the engine 5, by the provision of the ure-
thane material 902 in a tension manner in the front sur-
face of the front window glass 321.

[0055] A meter control device (a meter ECU) 904 and
an antenna 905 are firmly fixed to a rear surface of the
air-cut plate 901, together with the wiper driving mecha-
nism 422. Since the wiper driving mechanism 422, the
meter ECU 904, and the antenna 905 can be constructed
as one unit by being attached to the air-cut plate 901, it
is possible to simplify an assembling work of each of the
parts to the inner side of the dash board 33.

[0056] The dash board 33 is constructed by an inner
board (an inside board) 33a and an outer board (an out-
side cover) 33b. The inner board 33a is fixed to a back
surface of the air-cut plate 901 by coupling an outer pe-
ripheral edge of the inner board 33a to an outer peripheral
edge of the air-cut plate 901. Further, the dash board 33
is formed by fitting the outer board 33b from an upper
side of the inner board 33a so as to cover the upper por-
tion of the inner board 33a. An opening portion 33c is
provided in an upper side at the center of the inner board
33a, and the meter panel 906 is fixed to the front surface
of the inner board 33a in such a manner that a display
surface of the meter panel 906 is accommodated in the
opening portion 33c.

[0057] Further, since the inner board 33a has a shape
obtained by raising an outer peripheral portion of the
opening portion 33c, the inner board 33a is set to a state
of surrounding an outer side of the display portion in the
meter panel 906 by a side wall 33d. As a result, since
the display surface of the meter panel 906 can be ar-
ranged at a position which is far from the back surface
of the dash board 33, it is possible to prevent reflection
on the side door 323 of the cabin 7. As a result, there is
no reflection on the basis of light generation of the display
surface of the meter panel 906, and it is possible to pre-
vent the field of vision of the operator from being disturbed
at the traveling time or the working time.

[0058] The meter panel 906 is arranged in a state in
which a panel surface thereof is inclined slightly upward
from a rear side in such a manner that the meter panel
906 faces to the operator seating on the control seat 8
at a position in a lower side in front of the control steering
wheel 9. Further, an outer edge of the meter panel 906
is covered with a side wall 33d of an inner board 33a
which is upraised toward an outer side from an inner side.
The inner board 33a is arranged a plurality of switch
members 907, for example, a parking switch and a wiper
switch, at a position coming to an outer periphery of the
meter panel 906. Further, the key switch 61 is a rotary
type switch which can be rotationally operated by a pre-
determined key inserted into a key hole, and is attached
to a right position of the control steering wheel 9 in the
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dash board 33.

[0059] In the meter panel 906, a liquid crystal panel
908 for carrying out character representation is arranged
in its center display area, and an engine speed meter
909 indicating a speed of rotation of the engine 5 with an
indicator is provided in an outer periphery of the liquid
crystal panel 908. Further, in the meter panel 906, a fuel
meter 910 indicating a remaining amount of fuel with an
indicator is arranged in a left side of the engine speed
meter 909, and a water temperature meter 911 indicating
a cooling water temperature of the engine 5 with an in-
dicator is arranged in a right side of the engine speed
meter 909.

[0060] Further, in the meter panel 906, a plurality of
display lamps 912 and 913 constructed by LED are ar-
ranged in a display area in right and left outer sides of
the engine speed meter 909 (an outer side of the central
display area). The display lamp 912 arranged in the left
side of the engine speed meter 909 acts, for example,
as a warning light or an indication light regarding to a
traveling system. Meanwhile, the display lamp 913 ar-
ranged in the right side of the engine speed meter 909
acts as a warning light or an indication light relevant to a
working system. Further, one of the right and left display
lamps 912 and 913 is operated as the warning light for
minor failure, and the other is operated as the warning
light for major failure. Further, in the case that the display
lamp 912 in the left side is operated as the warning light
or the indication light regarding to the traveling system,
one of the display lamps 912 is allocated to a regenera-
tion lamp indicating a regeneration treatment state of the
exhaust gas purification device 224.

[0061] Asshownin Figs. 17 to 22, the steering column
32 is installed in such a manner as to be surrounded its
periphery by the inner board 33b, and is provided in a
rising manner in a state in which the steering column is
buried in a back surface side of the dash board 33. A
vertically long steering shaft 738 is axially provided within
the steering column 32. In the steering shaft 738, an up-
per end of the steering wheel shaft 921 is protruded up-
ward from the upper surface of the steering column 32,
and the control steering wheel 9 having the approximate-
ly round shape in a plan view is attached to the upper
end side of the steering wheel shaft 921. A leading end
side of the vertically long connecting shaft 740 is coupled
to the lower end side of the steering wheel shaft 921 via
a universal joint 922. An operation shaft 742 of a power
steering hydraulic mechanism 621 is coupled to a base
end side of the connecting shaft 740 via a universal joint
741, the power steering hydraulic mechanism 621 being
supported to a lower portion side of the board support
plate (the air-cut plate) 901.

[0062] A tilt lever 915 and a telescopic lever 914 are
arranged in a sorting manner in right and left sides of the
steering column 32 where the control steering wheel 9
is arranged, the tilt lever 915 and the telescopic lever 914
adjusting a posture of the control steering wheel 9. More
specifically, the telescopic lever 914 is axially supported
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in alateral direction and rotates in a longitudinal direction,
and is provided in the right side surface of the steering
column 32. The tilt lever 915 is axially supported in a
lateral direction and rotates in a longitudinal direction,
and is provided in a lower side of the left side surface of
the steering column 32. Further, a telescopic mechanism
917 and a tilt mechanism 918 are provided within the
steering column 32, the telescopic mechanism 917 mov-
ing the control steering wheel 9 in an axial direction of
the steering wheel shaft 921, and the tilt mechanism 918
tilting the control steering wheel 9 together with the steer-
ing wheel shaft 921.

[0063] A brake pedal support mechanism 916 having
a brake pedal shaft 720 axially supporting the right and
left brake pedals 35 is arranged in front of the steering
column 32. The brake pedal support mechanism 916 is
coupled and supported to a midstream portion of the air-
cut plate 901. Further, the tilt mechanism 915 is installed
in a lower side of the steering column 32, and is pivoted
to a retaining bracket 919 which is coupled to the brake
pedal support mechanism 916. More specifically, the tilt
mechanism 918 is axially supported rotatably to the re-
taining bracket 919 which is firmly fixed to the air-cut plate
901 via the brake pedal support mechanism 916. Further,
a telescopic mechanism 917 which can expand and con-
tract on the basis of a multiple shaft structure is provided
inan upper side of the tilt mechanism 918 within the steer-
ing column 32. Further, the steering column 32 is coupled
to a leading end side of the telescopic mechanism 917.
[0064] The operator can release the fixation by the tel-
escopic mechanism 917 by rotating the telescopic lever
914 to a near side, and can adjust the height position of
the control steering wheel 9 by making the control steer-
ing wheel 9 movable along an axial direction of the steer-
ing wheel shaft 921, as shown in Fig. 20. At this time,
since the steering column 32 is fixed to the leading end
side of the telescopic mechanism 915, the steering col-
umn 32 can be moved up and down together with the
operation steering wheel 9.

[0065] Further, the operator can release the fixation by
the tilt mechanism 918 by rotating the tilt lever 915 to a
near side, and can adjust an inclined position of the con-
trol steering wheel 9 by making the control steering wheel
9rotatable around an axial center of a connection portion
to the retaining bracket 919, as shown in Fig. 21. The tilt
mechanism 918 can tilt the control steering wheel 9 to-
gether with the steering wheel shaft 921 by setting a con-
nection portion between the lower end of the steering
wheel shaft 921 and the universal joint 922 to an axial
center.

[0066] As shown in Fig. 22, the telescopic mechanism
917 is provided with a column jacket 923 which axially
supports the steering wheel shaft 921, an outer cover
924 which surrounds and supports the column jacket 923
from an upper side, and a loosely fastening member 925
which is provided in such a manner as to pinch both sides
of a slit provided in a lower edge of the outer cover 924.
The steering wheel shaft 921 is constructed by coaxially
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inserting a lower shaft 926 coupled to the universal joint
922 into a cylindrical upper shaft 927, and the lower shaft
926 and the upper shaft 927 are spline fitted or serration
fitted. Therefore, the steering wheel shaft 921 is struc-
tured such that the upper shaft 927 can slide along an
axial direction in relation to the fixed lower shaft 926, and
the rotation from the upper shaft 927 can be transmitted
to the lower shaft 926, and is axially supported rotatably
to the column jacket 923.

[0067] The column jacket 923 is structured such that
an upper jacket can slide in an axial direction in relation
to a lower jacket, the upper jacket axially supporting the
upper shaft 926 with a bearing, and the lower jacket ax-
ially supporting the lower shaft 927 with a bearing and
being fixed to a movable bracket 931 mentioned later.
The outer cover 924 has a cylindrical shape which is cou-
pled to an upper end of the upper jacket in the column
jacket 923, and has a slit which is notched in an axial
direction from a lower edge thereof. Therefore, the upper
jacket of the column jacket 923 and the outer cover 924
can move in the axial direction together with the upper
shaft 927. Further, the telescopic mechanism 917 tilts
together with the steering wheel shaft 921 on the basis
of the tilting motion of the movable bracket 931 by fixing
the lower jacket of the column jacket 923 to the movable
bracket 931.

[0068] The loosely fastening member 925 inserts a fix-
ing bolt 928 coupled to one end of the telescopic lever
914 into a pair of fixing plates 929 coupled to both sides
of the slit of the outer cover 924, and changes a distance
between a pair of fixing plates 929 by a fastening cam
930. More specifically, the outer cover 924 is loosely fas-
tened and the telescopic mechanism 917 is released or
fixed by making a pair of fixing plates 929 away from
each other or close to each other with the fastening cam
930 on the basis of the interlocking motion of the fixing
bolt 928 with the rotation of the telescopic lever 914. Fur-
ther, a moving range achieved by the telescopic mech-
anism 917 is regulated by the provision of a regulation
groove in the lower jacket of the column jacket 923 and
the engagement of a regulation bolt fastened to the upper
jacket of the column jacket 923 and the outer cover 924
with the regulation groove, although not being illustrated.
[0069] As shown in Fig. 22, the tilt mechanism 918 is
structured such that a movable bracket 931 through
which the steering wheel shaft 921 passes is axially sup-
ported to the retaining bracket 919, and is provided with
a fixing member 932 which fixes an inclining posture of
the movable bracket 931. The movable bracket 931 is
formed into an approximately triangular shape in both
right and left side surfaces, and is energized by axially
supporting its one apex to the retaining bracket 919, and
coupling its rear edge to an upper edge of the retaining
bracket 919 with a coil spring 933. Further, the telescopic
mechanism 917 is fixed to the upper surface of the mov-
able bracket 931 through which the steering wheel shaft
921 is passed. Therefore, the steering wheel shaft 921
and the telescopic mechanism 917 tilt around the univer-
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sal joint 922 by tilting the movable bracket 931 in relation
to the retaining bracket 919.

[0070] The fixing member 932 is provided with a tilt
lever 915 and a cam 935 in both ends of a support shaft
934 which is axially supported to the retaining bracket
919, and a fixing arm 937 engaged with a positioning
plate 936 fixed to the movable bracket 931 is axially sup-
ported to the retaining bracket 919. The fixing arm 937
is coupled to the support shaft 934 by a coil spring 938,
is coupled to the positioning plate 935 by a coil spring
939, and is energized from each of the support shaft 934
and the positioning plate 936. Further, the fixing arm 937
is provided with a hole portion which comes into contact
with an outer peripheral surface of the cam 935, and the
fixing arm 937 rotates on the basis of the rotation of the
cam 935. The tilt mechanism 918 is released or fixed by
rotating the fixing arm 937 and connecting or disconnect-
ing the engagement portion between the positioning plate
936 and the fixing arm 937 on the basis of the interlocking
motion of the cam 935 with the rotating motion of the tilt
lever 915.

[0071] As shown in Figs. 17 to 23, since the steering
column 32is fixed to the leading end side of the telescopic
mechanism 917, the steering column 32 can be moved
up and down (telescopically moved) and tilted (tiltably
moved) together with the operation steering wheel 9.
More specifically, the posture of the steering column 32
is structured such as to be changed working with the
posture adjustment of the control steering wheel 9.
Therefore, the support positions of the switches 64 and
65 and the levers 36, 62, and 63 arranged in the upper
surface side of the steering column 32 can be adjusted
working with the control steering wheel 9. As a result, the
switches 64 and 65 and the levers 36, 62, and 63 can be
supported to the easily operable positions in conformity
to the field of vision of the seating operator.

[0072] Inthe steering column 32, the forward and back-
ward movement switching lever 36 is provided in a pro-
truding manner in its left side surface, and the erroneous
operation prevention body 38 (the reverser guard) is ar-
ranged below the forward and backward movement
switching lever 36. Further, in the steering column 32,
the operation levers 62 and 63 include, for example, a
wiper lever driving the wiper 421 and a lever for automatic
cruise traveling the work vehicle at a fixed speed, and
are provided in a protruding manner in the right side sur-
face of the steering column 32.

[0073] The DPF regeneration switch 62 is provided in
the upper surface of the steering column 32 in the base
portion of the control steering wheel 9, the DPF regen-
eration switch 62 executing the regeneration control of
the exhaust gas purification device 224. More specifical-
ly, the DPF regeneration switch 62 is arranged in the field
of vision of the operator when the operator is under the
straight moving work posture. Therefore, the seating op-
erator can easily view the position of the DPF regenera-
tion switch 64 and the lighting display state in a state in
which the DPF regeneration switch 62 does not get be-
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hind the control steering wheel 9 or the operation levers
36, 62, and 63.

[0074] Inthe telescopic mechanism 917 in the steering
shaft 738, a plurality of parts attaching stays 941 to 943
and a screw receiving member 944 are fixed to an outer
peripheral surface of the outer cover 924 by welding. The
upper end side stay 941 provided in an upper end of the
outer cover 924 fastens and fixes a lever switch unit 945
which is provided with the operation lever 62. The right
stay 942 provided in aright side surface of the outer cover
924 and in a lower side of the upper end side stay 941
fastens and fixes a lever switch unit 946 which is provided
with the operation lever 63. The left stay 943 provided in
a left side surface of the outer cover 924 and in a lower
side of the right stay 941 fastens and fixes the erroneous
operation prevention body 38.

[0075] Aleverswitchunit947 provided with the forward
and backward movement switching lever 36 is fastened
and fixed to the upper surface of the erroneous operation
prevention body 38. More specifically, the lever switch
unit 947 for the forward and backward movement switch-
ing lever 36 is coupled to the left stay 943 via the erro-
neous operation prevention body 38. The steering col-
umn 32 is fastened by bolts to screw receiver portions
948 and 949 which are provided in front and rear edges
of the upper end side stay 941, and a screw receiving
member 944, and is fixed to the telescopic mechanism
917.

[0076] The upper end side stay 941 fastens and fixes
a terminal stay 950 in such a manner as to cover the
lever switch unit 945 which is fixed to an upper surface
thereof. The terminal stay 950 is coupled to a front end
and a rear end of the upper end side stay 941, and is
fixed so as to overstride the lever switch unit 945. The
terminal stay 950 opens its center area, and is structured
such that a leading end of the steering wheel shaft 921
covered with the telescopic mechanism 917 can pass
therethrough.

[0077] A first brush 951 and a second brush 952 elec-
trically connected to a harness (not shown) are arranged
at positions having different phases around the steering
wheel shaft 921 on a surface which is a peripheral posi-
tion of an opening portion, in the terminal stay 950. The
first brush 951 is electrically connected to an outer pe-
ripheral surface in the leading end of the steering wheel
shaft 921 by being in contact with a metal portion in the
leading end of the steering wheel shaft 921 in such a
manner as to pinch. The second brush 952 is positioned
at a position which is away from a boss 963 mentioned
later, is coupled to a harness (not shown) by fixing a
midstream portion thereof to the terminal stay 950, and
is electrically connected to a slip ring 964 by bending
both ends thereof to a side of the control steering wheel
9 and bringing them into contact with a bottom surface
of the slip ring 964 mentioned later.

[0078] A plurality of switches 65 such as the working
switch and the one-touch automatic switch are arranged
at positions which are bilaterally symmetrical about the

10

15

20

25

30

35

40

45

50

55

12

steering wheel shaft 921 of the control steering wheel 9
in the upper surface of the steering column 32. Therefore,
the seating operator can view a group of switches 65
which are arranged on the upper surface of the steering
column 32 and can easily confirm the position of the work-
ing switch and the one-touch automatic switch. As a re-
sult, it is possible to reduce the erroneous operation.
[0079] The DPF regeneration switch 64, and the
switches 65 such as the working switch and the one-
touch automatic switch are provided on the upper surface
of the steering column 32 in the base portion of the control
steering wheel 9. Further, the DPF regeneration switch
64 is installed on the upper surface in one side of the
steering column 32 above the brake pedal 35. Mean-
while, the switches 65 and 65 constructed by the working
switch and the one-touch automatic switch are installed
while having a spoke of the control steering wheel 9 ar-
ranged on the longitudinal center line of the travel ma-
chine body 2 therebetween. In the present embodiment,
the switch 65 arranged in the left side is set to the working
switch, and the switch 66 arranged in the right side is set
to the one-touch automatic switch.

[0080] The control steering wheel 9 has a shape ob-
tained by arranging a circular steering wheel 9b in an
outer side of a Y-shaped spoke 9a which is axially sup-
ported its center (hub 9c) in the steering column 32.
Therefore, in the control steering wheel 9, an area portion
surrounded by the spoke 9a and the steering wheel 9b
can be constructed as areas 9x, 9y, and 9z which can
be viewed by the operator. In the case that the control
steering wheel 9 is set to a straight traveling posture for
traveling the traveling vehicle 1 straight, the meter panel
906 is arranged in the area 9x which is sandwiched by
two upper spokes 9a. Further, the switches 65 and 65
provided in the steering column 32 are arranged in the
left and right sides in a sorting manner, in the areas 9y
and 9z which are sorted in the left and right sides around
one lower spoke 9c.

[0081] At positions corresponding to the visible area
9y on the steering column 32, for example, there are ar-
ranged a 4-wheel drive/double speed/2-wheel drive se-
lector switch 65a, a swing automatic selector switch 65b,
and a swing and upward movement/backward move-
ment and upward movement selector switch 65c¢. At po-
sitions corresponding to the visible area 9z on the steer-
ing column 32, for example, there are arranged a first
automatic motion switch 65d, a display selector switch
65e, and a second automatic motion switch 65f.

[0082] The 4-wheel drive/double speed/2-wheel drive
selector switch 65a is a switch which accepts the selec-
tion of the 4-wheel drive traveling mode, the double speed
traveling mode, and the 2-wheel drive traveling mode.
The swing automatic selector switch 65b is a switch which
accepts the selection of the vehicle speed or the engine
speed of rotation at the swing traveling time and the
straight traveling time. The swing and upward move-
ment/backward movement and upward movement se-
lector switch 65c¢ is a switch for designating an execution
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timing of an automatic upward movement of the working
portion by the hydraulic elevating mechanism 22.
[0083] The first automatic work switch 65d is a switch
for turning on and off the backward movement and up-
ward movement control, the swing and upward move-
ment control, the vehicle speed or speed of rotation se-
lecting control, and the automatic braking control at the
swinging time in a lump. The display selector switch 65e
is a switch which accepts a display selection of the liquid
crystal panel 908 in the meter panel 906. The second
automatic work switch 65f is a switch for turning on and
off the automatic rotary control, the engine load control,
and the pitching control of the working portion in a lump.
[0084] As shown in Figs. 24 to 26, the control steering
wheel 9 is provided with a steering wheel main body 960
which couples the rim (the steering wheel) 9b to the other
end of the spoke 9a arranged radially outside from the
hub 9c, a hub cover 961 which covers a part of an upper
surface of the hub 9c and the spoke 9a in the steering
wheel main body 960, and a cap 962 which covers an
upper surface of the hub cover 961. The steering wheel
main body 960 is provided with a cylindrical boss 963 at
the center of the hub 9c, and is fixed to a leading end of
the steering wheel shaft 921 by fitting the boss 963 to
the leading end portion of the steering wheel shaft 921.
The hub cover 961 is fastened to the steering wheel main
body 960 by a screw 965 and is fixed onto the steering
wheel main body 960.

[0085] The cap 962 is provided with a locking portion
966 so as to protrude downward (to a side of the hub
cover 961) from an outer peripheral edge, the locking
portion 966 being formed into a hook shape in its lower
leading end. The locking portion 966 is locked to a locking
groove 967 which is provided in the hub 9c of the steering
wheel main body 960. The locking groove 967 is struc-
tured into a hook-shaped cross section in which an upper
edge is bent toward an inner periphery so as to lock to
the lower leading end of the outside bent locking portion
966. The hub cover 961 is provided with a locking through
hole 968 in an outer peripheral portion in such a manner
as to be in the same phase as the locking portion 966 of
the cap 962 and the locking groove 967 of the steering
wheel main body 960 in a peripheral direction. Since the
locking portion 966 of the cap 962 passes through the
locking through hole 968 of the hub cover 961 and locks
to the locking groove 967 of the steering wheel main body
960, the cap 962 is fixed to the steering wheel main body
960 so as to pinch the hub cover 961 between the cap
962 and the steering wheel main body 960.

[0086] The steering wheel main body 960 is provided
with a ring fixing member 969 having a ring shape in a
lower surface of the hub 9c, and the slip ring 964 is fixed
by protruding an outer peripheral edge in a lower surface
ofthe ring fixing member 969 to a lower side. The steering
wheel main body 960 has a through hole for fixing the
boss 963 in a center of the hub 9c, the through hole into
which the boss 963 having the cylindrical shape is insert-
ed, and is provided with a plurality of through holes 971
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for fixing the screw receivers 972 in an outer periphery
of the through hole 970 for fixing the boss 963. The ring
fixing member 969 is provided with a plurality of screw
receivers 972in a protruding manner on its upper surface,
and is fixed to the lower surface of the hub 9c by inserting
the screw receivers 972 into the through holes 971 of the
steering wheel main body 960.

[0087] The hub cover 961 is provided with a plurality
of screw receivers 973 so as to protrude toward a lower
side, the screw receivers 973 being arranged at uniform
intervals along the peripheral direction. The screw re-
ceivers 973 of the hub cover 961 are arranged at posi-
tions which correspond to the screw receivers 972 of the
steering wheel main body 960. When the hub cover 961
is lapped over the steering wheel main body 960, the
screw receivers 972 of the ring fixing member 969 and
the screw receivers 973 of the hub cover 961 overlap up
and down. Further, the hub cover 961 and the ring fixing
member 969 are fixed to the steering wheel main body
960 by threadably inserting the screws 965 into the screw
receivers 972 and 973.

[0088] There is provided a through hole 974 which
passes through the steering wheel main body 960 and
the ring fixing member 969 in an axial direction, and an
upward protruded contact 975 is inserted from an inner
edge of the slip ring 964. The hub 9c and the ring fixing
member 969 of the steering wheel main body 960 are
constructed by an insulative material, and the boss 963
and the slip ring 964 which are constructed by a conduc-
tive material such as a metal part are insulated by the
hub 9c and the ring fixing member 969.

[0089] An upper surface side of the hub 9c of the steer-
ing wheel main body 960 constructs an outer peripheral
wall 976 by uprising an outer peripheral edge to an upper
side (a side of the hub cover 961), and has such a shape
that an inner side of the outer peripheral wall 976 is con-
caved to a lower side. A terminal fixing projection 977 is
provided at a position which is different from the through
hole 974 in the peripheral direction in an outer side of an
outer peripheral edge of the through hole 974 on an upper
surface of the hub 9c. Aring terminal 978 having an equal
ring shape to the upper surface of the boss 963 is installed
to the upper surface of the boss 963. The ring terminal
978 is provided with a contact 979 in which a part of an
outer peripheral edge is protruded to an outer side, and
is fixed in the upper surface of the boss 963 by fitting the
contact 979 to the terminal fixing projection 977. The con-
tact 979 of the ring terminal 978 has a shape of being
bent toward the above (the side of the hub cover 961).
[0090] The hub cover 961 makes a portion between
the hub cover 961 and the steering wheel main body 960
in a hollow state by protruding the screw receiver portion
973 downward from the lower surface, and bringing the
screw receiver portion 973 into contact with the upper
surface of the hub 9c of the steering wheel main body
960. The hub cover 961 is provided with a cylindrical
spring holder 981 at the center of an upper surface there-
of so as to protrude toward the above (the side of the cap
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962), the spring holder 981 being fitted and inserted into
the coil spring 980. An outer peripheral wall 982 is pro-
vided in a rising manner in an outer peripheral edge of
the hub cover 961. A cylindrical guide receiving seat 983
is provided in arising mannerin an outer side of the upper
surface of the hub cover 961 so as to be along the outer
peripheral wall 982. The cap 961 is fixed to the hub cover
961 by inserting a cone shaped guide 984 into a guide
hole of the guide receiving seat 983 of the hub cover 961,
the guide 984 being protruded from the lower surface of
the cap 961.

[0091] The hub cover 961 passes a part of an outer
peripheral surface of the spring holder 981 therethrough,
inserts a fixed contact point 985 having a leaf spring
shape into the through portion from an outer side of the
spring holder 981, and is extended toward the center of
the spring holder 981 (the hub cover 961). One end of
the fixed contact point 985 is firmly fixed by a fixing pin
986 through which an outside portion of the spring holder
981 is passed, and one end of a harness 987 is firmly
fixed to the other end of the fixing pin 986. The other end
of the harness 987 is coupled to a contact 975 of the slip
ring 964. More specifically, the fixed contact point 985 is
electrically connected to the harness 987 via the fixing
pin 986 in the hub cover 961, and the slip ring 964 is
electrically connected to the harness 987 in the steering
wheel main body 960. As a result, the fixed contact point
985 is electrically connected to the slip ring 964 via the
fixing pin 986 and the harness 987.

[0092] The cap 962 is provided with a cylindrical spring
holder 988 at the center of a lower surface thereof so as
to protrude toward the below (the side of the hub cover
961), the spring holder 988 being fitted and inserted to
the coil spring 980. An outer peripheral wall 989 is pro-
vided in a rising manner in an outer peripheral edge of
the cap 962. The locking portion 966 is provided by ex-
tending a part of the outer peripheral wall 989 downward,
and the locking portion 966 inserts the hub cover 961
therethrough so as to lock to the steering wheel main
body 960, and fixes the cap 962 to the steering wheel
main body 960. The coil spring 980 is inserted the spring
holder 981 of the hub cover 961 into a lower end side
thereof, is inserted the spring holder 988 of the cap 962
into an upper end side thereof, and is arranged at an
axial center position in the hollow portion between the
cap 962 and the hub cover 961. As a result, the cap 962
is energized by the coil spring 980 in relation to the hub
cover 961.

[0093] Thecap 962 is provided at the center of a lower
surface thereof with a contact point fixing portion 991
which retains a movable contact point 990. The movable
contact point 990 is positioned above the fixed contact
point 985 of the hub cover 961 by fixing the movable
contact point 990 to the contact point fixing portion 991,
and a switch SW electrically connecting and disconnect-
ing the horn (not shown) generating an alarm sound is
constructed by the movable contact point 990 and the
fixed contact point 985. The cap 962 is energized upward
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by the coil spring 980 which is fixed its one end to the
hub cover 961, however, an upward energizing is regu-
lated by locking the locking portion 966 to the locking
groove 967 of the steering wheel main body 960. As a
result, the operator can electrically connect the switch
SW by pressing the cap 962 toward the hub cover 961
so as to bring the movable contact point 990 into contact
with the fixed contact point 985. On the other hand, in
the case that the operator does not press, the switch SW
can be electrically disconnected by moving the movable
contact point 990 away from the fixed contact point 985
on the basis of the energizing force of the coil spring 980.
[0094] The movable contact point 990 is threadably
attached to the contact point fixing portion 991 together
with one end of the harness 992, and is fixed to the center
position in the lower surface of the cap 962 while being
electrically connected to the harness 992. The harness
992 passes through a harness through hole 993 provided
in the hub cover 961, and couples its other end to the
contact 979 of the ring terminal 978. More specifically,
the movable contact point 990 is electrically connected
to the harness 992 in the cap 962, and the boss 963 is
electrically connected to the harness 992 via the ring ter-
minal 978 in the steering wheel main body 960. As a
result, the movable contact point 990 is electrically con-
nected to the boss 963 via the ring terminal 978 and the
harness 992.

[0095] The fixed contact point 985 is electrically con-
nected to the second brush 952 which comes into contact
with the lower surface of the slip ring 964 by being elec-
trically connected to the slip ring 964 via the fixing pin
986 and the harness 987. The movable contact point 990
is electrically connected to the first brush 951 which
comes into contact with the outer peripheral surface of
the steering wheel shaft 921 inserted into the boss 963
by being electrically connected to the boss 963 via the
ring terminal 978 and the harness 992. Therefore, the
first brush 951 and the second brush 952 are conducted
by pressing the cap 962 toward the hub cover 961 and
bringing the movable contact point 990 into contact with
the fixed contact point 985.

[0096] The control steering wheel 9 is constructed by
the steering wheel main body 960 which is axially sup-
ported to the steering wheel shaft 921, the hub cover 961
which covers the upper surface of the hub 9cin the center
portion of the steering wheel main body 960, and the cap
962 which covers the upper surface of the hub cover 961.
The cap 962 is provided with the first contact point (the
movable contact point) 990 of the switch SW, and the
hub cover 961 is provided with the second contact point
(the fixed contact point) 985 of the switch SW. The first
contact point 990 is electrically connected to the boss
963 which is provided at the axial center position of the
steering wheel main body 960 and is fitted to the steering
wheel shaft 921, and the second contact point 985 is
electrically connected to the slip ring 964 which is pro-
vided in the lower surface of the hub 9c of the steering
wheel main body 960 and is insulated from the boss 963.
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[0097] As a result, the switch SW can be easily em-
bedded in the control steering wheel 9 which is a rotary
part, and it is possible to improve a workability in an as-
sembling work and a maintenance work of the control
steering wheel 9. Since the warning motion by the horn
can be operated by the control steering wheel 9 by setting
the switch SW to the horn switch, itis possible to improve
an operability of the operator.

[0098] As shown in Fig. 30, a reclining adjusting lever
8a, a swivel adjusting knob 8b, a height adjusting knob
8¢, and a lock lever 8d are arranged in a left side of the
control seat 8 in this order from a rear side, the reclining
adjusting lever 8a adjusting an inclined position of a back
surface plate of the control seat 8, the swivel adjusting
knob 8b adjusting a rotational position of a seat surface
of the control seat 8 in a laterally horizontal direction, the
height adjusting knob 8c adjusting a vertical height posi-
tion of the seat surface of the control seat 8, and the lock
lever 8d adjusting an inclined position of the seat surface
ofthe control seat 8 in alongitudinally horizontal direction.
Further, a back-and-forth adjusting lever 8e is arranged
in a front right side of the control seat 8, the back-and-
forth adjusting lever 8e adjusting a back-and-forth posi-
tion of the seat surface of the control seat 8. The control
seat 8 is constructed as an air suspension seat which is
structured such as to adjust pneumatic pressure within
a cushion arranged under the seat.

[0099] Since the levers 8a, 8d, and 8e and the knobs
8b and 8c are arranged around the control seat 8, not
only the position and the posture of the seat of the control
seat 8 can be adjusted in conformity to the physical con-
dition of the operator, but also the control seat 8 can
construct the air suspension seat and can absorb shock.
Therefore, the operator seating on the control seat 8 can
comfortably operate without being affected by a road sur-
face state and a farm field state during the traveling.
[0100] Next, a description will be given of an example
of a regeneration control of the DPF 224 according to the
engine ECU 271 with reference to flow charts in Figs. 27
and 28. More specifically, an algorithm (a program)
shown by the flow charts in Figs. 27 and 28 is stored in
ROM in the engine ECU 271, and each of the regener-
ation controls mentioned above is executed by calling
the algorithm to RAM and processing the algorithm by
CPU.

[0101] As shown in Fig. 28, in a regeneration control
of DPF 224, the step first of all reads detected values of
an engine rotation sensor, a cooling water temperature
sensor, a differential pressure sensor and a DPF tem-
perature sensor, opening degrees of an intake air throttle
member and an EGR valve member, and a fuel injection
amount by a common rail (S102), if the key switch 61 is
in an on state (S101: YES). Next, if an accumulated driv-
ing time Tl from the past execution of the reset regener-
ation control or the non-work regeneration control is less
than a set time TI1 (for example, 50 hours) (S103: NO),
the step estimates a PM sedimentation amount within
the DPF 224 (S104). The PM sedimentation amount es-
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timation is carried outby using a P method which is based
on the detected value of the differential pressure sensor
and an exhaust gas flow rate map, and a C method which
is based on the detected value of the engine rotation
sensor, the fuel injection amount, a PM discharge amount
map, and an exhaust gas flow rate map. If the PM sedi-
mentation amount is equal to or more than a defined
amount Ma (for example, 8 g/l) (S105: YES), the step
executes an assist regeneration control (S106).

[0102] When the assist regeneration control is carried
out, the step estimates the PM sedimentation amount
within the DPF 224 on the basis of the detected value of
the engine rotation sensor, the fuel injection amount, the
PM discharge amount map, and the exhaust gas flow
rate map (S107). If the PM sedimentation amount is less
than the defined amount Ma (for example, 6 g/l) (S108:
YES), the step finishes the assist regeneration control
and goes back to the normal drive control. In the case
that the PM sedimentation amount is equal to or more
than the defined amount Ma (S108: NO), the step makes
a transmission to a step S201 which is a reset standby
mode before the reset regeneration control, if a prede-
termined time TI4 (for example, 10 minutes) has passed
in this state (S109: YES).

[0103] In the case that the step goes back to the step
S103 and the accumulated driving time Tl is equal to or
more than the set time T11 (S103: YES), the step makes
a transition to the step S201 which is the reset standby
mode, and executes the reset regeneration request. In
this stage, the regeneration lamp 912 and the regener-
ation switch 64 flash at a low speed (for example, 0.5
Hz), and a warning buzzer intermittently sounds at a low
speed (for example, 0.5 Hz). At this time, the meter ECU
904 receives a command signal (a regeneration control
request output) for executing the reset regeneration re-
quest from the engine ECU 271 through a CAN commu-
nication bus. The step sounds the warning buzzer at the
low speed at the same time of flashing the regeneration
lamp 912 at the low speed. Further, the step flashes the
regeneration switch 64 at the low speed.

[0104] Further, in the step S201, the meter ECU 904
may display an operation command sign of character da-
ta "please hold down the regeneration switch", for exam-
ple, on the liquid crystal panel 908, by switching the
screen display of the liquid crystal panel 908 to a display
on the basis of the reset regeneration request information
prompting the execution of the reset regeneration control.
Thereafter, in the case that the regeneration switch 64
is turned on for a predetermined time (for example, 3
seconds) (S202: YES), the step executes the reset re-
generation control (S203). In this stage, the step turns
on lights of the regeneration lamp 912 and the regener-
ation switch 64, and stops sounding the warning buzzer.
Further, the screen display of the liquid crystal panel 908
may be transited from the reset regeneration request in-
formation to the reset regeneration execution information
on the basis of the informing sign such as the character
data "under reset regeneration".
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[0105] The step estimates the PM sedimentation
amount within the exhaust gas filter 50 (S204) during the
execution of the reset regeneration control. In the case
that the PM sedimentation amount is in a state of being
less than a defined amount Mr (for example, 10 g/l)
(S205: NO), the step finishes the reset regeneration con-
trol and goes back to the normal drive control if a prede-
termined time TI8 (for example, 30 minutes) has passed
after the start of the reset regeneration control (S206:
YES). At this time, the step turns off lights of the regen-
eration lamp 912 and the regeneration switch 64 for fin-
ishing the reset regeneration control. Further, in the case
that the reset regeneration execution information is dis-
played on the liquid crystal panel 908, the screen display
of the liquid crystal panel 908 is transited from the reset
regeneration execution information to the normal infor-
mation. On the other hand, if the PM sedimentation
amount is equal to or more than the defined amount Mr
(S205: YES), the reset regeneration control is assumed
to be unsuccessful, and there is a risk of having a pos-
sibility of the PM excessive sedimentation. Therefore,
the step makes a transition to a step S301 which is a
parking standby mode before the non-work regeneration
control.

[0106] As shown in Fig. 29, in the parking standby
mode, the step first of all estimates the PM sedimentation
amount within the DPF 224 (S301). Further, if the PM
sedimentation amount is less than a defined amount Mb
(for example, 12 g/1) (S302: NO) and within a predeter-
mined time TI9 (for example, 10 hours) (S303: NO), the
step executes a first non-work regeneration request
(S304). In this stage, the regeneration switch lamp 345
keeps turning off the light, however, the regeneration
lamp 912 and the engine malfunction lamp 912 flash at
ahigh speed (forexample, 1.0 Hz), and the warning buzz-
erintermittently sounds at a high speed (for example, 1.0
Hz). Further, as shown by a flow chart in Fig. 16 men-
tioned later, the screen display of the liquid crystal panel
908 may be switched to a display of a first non-work re-
generation request index which preannounces the exe-
cution of the non-work regeneration control. The firstnon-
work regeneration request index is structured, for exam-
ple, such as to alternately switch and display the char-
acter data "stop agricultural portion" and the character
data "park at safe place".

[0107] On the other hand, in the case that the PM sed-
imentation amount is equal to or more than the defined
amount Mb (S302: YES), or the predetermined time TI19
(for example, 10 hours) has passed under the parking
standby mode (S303: YES), there is a risk of having a
possibility of the PM excessive sedimentation. Therefore,
the step informs of the malfunction of the DPF 224 (STEP
401). At this time, the engine malfunction lamp 912 flash-
es at a high speed (for example, 1.0 Hz), and the warning
buzzer sounds at a high speed (for example, 1.0 Hz).
Meanwhile, the regeneration lamp 912 and the regener-
ation switch 64 keep turning off the lights. Further, the
screen display of the liquid crystal panel 908 may be
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structured such as to be switched to a display of a mal-
function warning sign which alternately changes the char-
acter data "exhaust gas filter malfunction" and the char-
acter data "communicate with sale store".

[0108] After the execution of the first non-work regen-
eration request in the step S304 mentioned above, the
step stands ready until a preset non-work regeneration
transition condition (an interlock release condition) is es-
tablished (S305). The non-work regeneration transition
condition shown in the step S305 is constructed by a
neutral position of the forward and backward movement
potentiometer (a neutral state of the forward and back-
ward movement switching lever 36), an on state of the
parking brake switch (a lock state by the parking brake
lever 43), an off state of the PTO clutch switch 53, a low-
idle rotational speed of the engine 5 (a minimum limit
rotational speed under the no-load time), and a prede-
termined value (for example, 65°C) or more of the de-
tected value of the cooling water temperature sensor (an
end of warming-up operation in the engine 5).

[0109] Ifthe non-work regeneration transition condition
(the interlock release condition) is established (YES) in
the step S305, the step executes a second non-work re-
generationrequest (S306). In this stage, the regeneration
lamp 912 and the regeneration switch 64 flash at a low
speed (for example, 0.5 Hz), the engine malfunction lamp
912 flashes at a high speed (for example, 1.0 Hz), and
the warning buzzer is switched to an intermittent low-
speed sound (for example, 0.5 Hz). Further, as shown
by a flow chart in Fig. 16 mentioned later, the screen
display of the liquid crystal panel 908 may be structured
such as to be transited to the display on the basis of the
second non-work regeneration request information
prompting the execution of the non-work regeneration
control. More specifically, the operation command sign
of the character data "please hold down the regeneration
switch" is displayed on the liquid crystal panel 908 in the
same manner as the display on the basis of the reset
regeneration request information in the step S201.
[0110] Further, if the regeneration switch 64 is turned
on for a predetermined time (S307: YES), the step exe-
cutes the non-work regeneration control (S308). More
specifically, when the meter ECU 904 notifies the engine
ECU 271 of reception of the on operation to the regen-
eration switch 64 from the operator, the engine controller
271 executes the non-work regeneration control. In this
stage, the step turns on the lights of the regeneration
lamp 912, the regeneration switch 64, and the engine
malfunction lamp 912, and stops sounding the warning
buzzer. As a result, the operator recognizes that the non-
work regeneration control is executed, and it is possible
to previously inhibit an erroneous operation of the oper-
ator when the non-work regeneration control is executed.
[0111] Further, as shown by a flow chartin Fig. 30 men-
tioned later, the screen display of the liquid crystal panel
908 may be transited from the second non-work regen-
eration request information to the non-work regeneration
execution information. Specifically, the non-work regen-
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eration informing sign of alternately switching the char-
acter data "under regeneration of exhaust gas filter" and
the character data "stand ready until end of regeneration”
is displayed on the liquid crystal panel 908. More specif-
ically, it is possible to previously inhibit the erroneous
operation of the operator by structuring such as to display
the matter that the operation of the present machine is
inhibited until the regeneration control is finished.
[0112] During the execution of the non-work regener-
ation control, the step estimates the PM sedimentation
amount within the DPR 224 (S309). If the PM sedimen-
tation amount is less than a defined amount Ms (for ex-
ample, 8 g/l) (S310: YES), and a predetermined time Till
(for example, 30 minutes) has passed after the start of
the non-work regeneration control (S311: YES), the step
finishes the non-work regeneration control, and goes
back to the normal drive control. In the case that the PM
sedimentation amount is equal to or more than the de-
fined amount Ms (S310: NO), the step assumes failure
of the non-work regeneration control if a predetermined
time T112 (for example, 30 minutes) has passed under
the state (S312: YES). Since there is a risk of having a
possibility of the PM excessive sedimentation, the step
makes a transition to a step S401 of informing of the
malfunction of the exhaust gas filter 50.

[0113] In a state in which the non-work regeneration
transition condition (the interlock release condition) is not
established (S313: YES) due to the release of the lock
state by the parking brake lever 43 during the execution
of the non-work regeneration control, the step makes a
transition to a step S304 and executes the first non-work
regeneration request after interruption of the non-work
regeneration control (S314). The step S312 is structured
such as to determine whether or not the non-work regen-
eration control is interrupted on the basis of the state of
non-establishment in the non-work regeneration transi-
tion condition (the interlock release condition), however,
may be structured such as to interrupt the non-work re-
generation control in the case that the regeneration
switch 64 is pushed down during the execution of the
non-work regeneration control. As a result, the non-work
regeneration control of the DPF 224 can be interrupted
without any troublesome operation such as the operation
of stopping the engine 5 and interrupting the non-work
regeneration control of the DPF 224.

[0114] A description will be given below of a display
motion of the liquid crystal panel 908 when executing the
non-work regeneration control, according to a flow chart
in Fig. 30. When the meter ECU 904 receives the first
non-work regeneration request from the engine ECU 271
in the step S304 (S501: YES), the meter ECU 904 dis-
plays the first non-work regeneration requestindex which
alternately switches and displays the character data
"stop agricultural portion" and the character data "park
in safe place" on the liquid crystal panel 908 (S502). Fur-
ther, the meter ECU 904 checks whether or not the for-
ward and backward movement switching lever 36 is in a
neutral state (S503). In the case that the forward and
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backward movement switching lever 36 is in a forward
movement side or a backward movement side (S503:
NO), the step displays an operation index on the basis
of the character data "set reverser neutral" on the liquid
crystal panel 908 for urging the operator to set the forward
and backward movement switching lever 36 to the neutral
state (S504).

[0115] Next, the meter ECU 904 checks on the basis
of the signal from the PTO clutch switch 53 whether or
not the PTO clutch switch 53 is in the off state (S505). In
the case that the PTO clutch switch 53 is in the on state
(S505: NO), the step displays an operation index on the
basis of the character data "turn off PTO switch" on the
liquid crystal panel 908 for urging the operator to turn off
the PTO clutch switch 53 (S506).

[0116] Next, the meter ECU 904 checks whether or not
the lock state is established by the parking brake lever
43 (S507). In the case that the parking brake switch is in
the off state (S507: NO), the step displays an operation
index on the basis of the character data "apply parking
brake" on the liquid crystal panel 908 for urging the op-
erator to set the lock state by the parking brake lever 43
(S508).

[0117] Next, the meter ECU 904 communicates with
the engine ECU 271, and checks on the basis of the
signal from the cooling water temperature sensor wheth-
er or not the warming-up operation of the engine 5 is
finished (S509). In the case that the detected value by
the cooling water temperature sensor is less than a pre-
determined value (for example, 65°C) (S509: NO), the
step displays an operation index on the basis of the char-
acter data "carry out warming-up operation" on the liquid
crystal panel 908 for urging the operator to finish the
warming-up operation of the engine 5 (S510).

[0118] Next, the meter ECU 904 communicates with
the engine ECU 271, and checks on the basis of the
signal from the engine rotation sensor whether or not the
engine 5 is in a low idle rotational speed (S511). In the
case that the engine 5 is not operated at the low idle
rotational speed (S511: NO), the step displays an oper-
ation index on the basis of the character data "set idling"
on the liquid crystal panel 908 for urging the operator to
operate the engine 5 in the low idle (S512). In the case
that all the conditions in the steps S503, S505, S507,
S509, and S511 mentioned above are satisfied, the non-
work regeneration transition condition is established. As
a result, the step executes the second non-work regen-
eration request in the step S306 mentioned above, and
displays the operation command sign on the basis of the
character data "please hold down the regeneration
switch" on the liquid crystal panel 908 (S513).

[0119] Thereafter, the step determines whether or not
the operation of holding down the regeneration switch 64
is carried out (S514), in the same manner as the step
S307 mentioned above. At this time, if the regeneration
switch 64 is turned on for a predetermined time (S514:
YES), the non-work regeneration informing sign alter-
nately switching the character data "under regeneration
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of exhaust gas filter" and the character data "stand ready
until end of regeneration" is displayed on the liquid crystal
panel 908 (S515).

[0120]

The structure of each of the portions in the

present invention is not limited to the illustrated embod-
iments, but can be variously modified within the range
which does not deflect from the scope of the present in-
vention.

Reference Signs List

[0121]

2 travel machine body

7 cabin

8 control seat

61 key switch

62 operation lever

63 operation lever

64 regeneration switch
421  wiper

422  wiper driving mechanism
901  air-cut plate

902  urethane material

903 sheet metal frame

904 meter ECU

905 antenna

906 meter panel

907  switch member

908  liquid crystal panel

909 engine speed meter
910  fuel meter

911  water temperature meter
912  display lamp

913  display lamp

914  telescopic lever

915 ftiltlever

916  brake pedal support mechanism
917  telescopic mechanism
918  tilt mechanism

919  retaining bracket

921  steering wheel shaft
Claims

1. A work vehicle comprising:

a steering column (32) which is arranged in front
of a control seat (8) which is provided on a travel
machine body (2); and

a control steering wheel (9) which has an ap-
proximately round shape in a plan view and is
arranged in an upper end side of a steering
wheel shaft (921) which protrudes upward out
of an upper surface of the steering column (32),
wherein the control steering wheel (9) is con-
structed by spokes (9a) which are axially sup-
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ported to the steering wheel shaft (921), and a
steeringwheel (9b) whichis arranged in an outer
side of the spokes (9a), and the steering column
(32)is bilaterally symmetrical about the steering
wheel shaft (921), whereby said work vehicle is
characterized in that

a plurality of switches (64, 65) are arranged at
positions which are on the upper surface of the
steering column (32) in the base portion of the
control steering wheel (9) and correspond to an
area surrounded by the spokes (9a) and the
steering wheel (9b) in the control steering wheel
(9) at a straight traveling position.

The work vehicle according to claim 1, wherein a
meter panel (906) is fixed to a dash board (33) which
is provided in a rising manner so as to bury the steer-
ing column (32), and

wherein the spokes (9a) of the control steering wheel
(9) are installed like a Y-shaped form, and the meter
panel (906) is positioned between the spokes (9a)
in the control steering wheel (9) at the straight
traveling position, thereby arranging the meter panel
(906) in afield of vision of an operator under a straight
traveling work posture.

The work vehicle according to claim 2, wherein the
dash board (33) is structured by an inside board
(33a) to which the meter panel (906) is fixed, and an
outside cover (33b) which is fixed so as to cover the
inside board (33a) from an upper side, and
wherein the inside board (33a) is provided with an
opening portion (33c) in which a display surface of
the meter panel (906) is arranged, and a side wall
which is obtained by upraising an outer peripheral
portion of the opening portion (33c), and is formed
into a shape in which an outer side of the display
surface of the meter panel (906) is formed by the
side wall.

The work vehicle according to claim 1, wherein a
DPF regeneration switch (64), a working switch and
a one-touch automatic switch are provided on the
upper surface of the steering column (32), and
wherein said DPF regeneration switch (64), said
working switch and said one-touch automatic switch
form part of said plurality of switches (64, 65), said
DPF regeneration switch (64) being installed to an
upper surface of one side of the steering column (32)
above a brake pedal (35), and the working switch
and the one-touch automatic switch are installed
while having one spoke (9a) of the control steering
wheel (9) arranged on a center line in a back-and-
forth direction of the travel machine body therebe-
tween.

The work vehicle according to claim 1, wherein the
control steering wheel (9) is constructed by a steer-
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ing wheel main body (960) which is axially supported
to the steering wheel shaft (921), a hub cover (961)
which covers an upper surface of a hub (9¢) in a
center portion of the steering wheel main body (960),
and a cap (962) which covers an upper surface of
the hub cover (961),

wherein a first contact point (990) of a switch
electrically connecting and disconnecting the
horn generating an alarm sound is provided in
the cap (962), a second contact point (985) of
said switch is provided in the hub cover (961),
and

wherein said first contact point (990) is electri-
cally connected to a boss (963) which is provid-
ed at a position of an axial center of the steering
wheel main body (960) and fitted to the steering
wheel shaft (921), and said second contact point
(985) is electrically connected to a slip ring (964)
which is provided in a lower surface of the hub
(9¢) in the steering wheel main body (960) and
insulated from the boss (963).

Patentanspriiche

Nutzfahrzeug, umfassend:

eine Lenksaule (32), die vor einem Steuersitz
(8) angeordnet ist, der an einem Fahrmaschi-
nenkdrper (2) bereitgestellt ist; und

ein Steuerlenkrad (9), das in einer Draufsicht
eine anndhernd runde Form aufweist und in ei-
ner oberen Endseite einer Lenkradwelle (921)
angeordnet ist, die nach oben aus einer oberen
Flache der Lenksaule (32) herausragt,

wobei das Steuerlenkrad (9) durch Speichen
(9a), die axial an der Lenkradwelle (921) ge-
stutzt sind, und ein Lenkrad (9b), das in einer
AuRenseite der Speichen (9a) angeordnet ist,
aufgebaut ist, und die Lenksaule (32) zweiseitig
symmetrisch um die Lenkradwelle (921) ist, wo-
bei das Nutzfahrzeug

gekennzeichnet ist, durch

eine Vielzahl von Schaltern (64, 65), die an Po-
sitionen angeordnet sind, die sich aufder oberen
Flache der Lenksdule (32) in dem Basisab-
schnitt des Steuerlenkrads (9) befinden und ei-
nem Bereich entsprechen, der von den Spei-
chen (9a) und dem Lenkrad (9b) in dem Steu-
erlenkrad (9) in einer Geradeausfahrtposition
umgeben ist.

Nutzfahrzeug nach Anspruch 1, wobei eine Anzei-
getafel (906) an einem Armaturenbrett (33) befestigt
ist, das ansteigend angebrachtist, um die Lenksaule
(32) zu verbergen, und

wobei die Speichen (9a) des Steuerlenkrads (9) V-
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férmig installiert sind und die Anzeigetafel (906) zwi-
schen den Speichen (9a) im Steuerlenkrad (9) in der
Geradeausfahrposition positioniert ist, wodurch die
Anzeigetafel (906) in einem Sichtfeld eines Bedie-
ners in einer Geradeausfahr-Arbeitshaltung positio-
niert wird.

Nutzfahrzeug nach Anspruch 2, wobei das Armatu-
renbrett (33) durch eine Innenplatte(33a), an der die
Anzeigetafel (906) befestigt ist, und eine Auflenab-
deckung (33b) strukturiert ist, die so befestigt ist,
dass sie die Innenplatte (33a) von einer oberen Seite
abdeckt, und

wobei die Innenplatte (33a) mit einem Offnungsab-
schnitt (33c), in dem eine Anzeigeflache der Anzei-
getafel (906) angeordnet ist, und einer Seitenwand
versehen ist, die durch Erh6hen eines aulieren Um-
fangsabschnitts des Offnungsabschnitts (33¢) erhal-
ten wird und in einer Form ausgebildet ist, in der eine
AuBenseite der Anzeigeflache der Anzeigetafel
(906) durch die Seitenwand gebildet wird.

Nutzfahrzeug nach Anspruch 1, wobei ein DPF-Re-
generationsschalter (64), ein Arbeitsschalterund ein
automatischer One-Touch-Schalter an der oberen
Flache der Lenksaule (32) bereitgestellt sind, und
wobei der DPF-Regenerationsschalter (64), der Ar-
beitsschalter und der automatische One-Touch-
Schalter einen Teil der Vielzahl von Schaltern (64,
65) bilden, der DPF-Regenerationsschalter (64) an
einer oberen Flache einer Seite der Lenksaule (32)
vorstehend eines Bremspedals (35) installiertistund
der Arbeitsschalter und der automatische One-
Touch-Schalter installiert sind, wahrend eine Spei-
che (9a) des Steuerlenkrads (9) auf einer Mittellinie
in einer Hin- und Herrichtung des Fahrmaschinen-
korpers dazwischen angeordnet ist.

Nutzfahrzeug nach Anspruch 1, wobei das Steuer-
lenkrad (9) aus einem Lenkrad-Hauptkorper (960),
deraxial an derLenkradwelle (921) gestitztist, einer
Nabenabdeckung (961), die eine obere Flache einer
Nabe (9c) in einem Mittelabschnitt des Lenkrad-
Hauptkorpers (960) abdeckt, und einer Kappe (962),
die eine obere Flache der Nabenabdeckung (961)
abdeckt, aufgebaut ist,

wobei ein erster Kontaktpunkt (990) eines
Schallters, der die Hupe, die einen Alarmton er-
zeugt, elektrisch verbindet und trennt, in der
Kappe (962) bereitgestellt ist, ein zweiter Kon-
taktpunkt (985) des Schalters in der Nabenab-
deckung (961) bereitgestellt ist, und

wobei der erste Kontaktpunkt (990) elektrisch
mit einem Vorsprung (963) verbunden ist, die
an einer Position einer axialen Mitte des Lenk-
rad-Hauptkorpers (960) bereitgestellt und an
der Lenkradwelle (921) angebracht ist, und der
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zweite Kontaktpunkt (985) elektrisch mit einem
Gleitring (964) verbunden ist, der in einer unte-
ren Flache der Nabe (9c)in dem Lenkrad-Haupt-
korper (960) bereitgestellt und vom Vorsprung
(963) isoliert ist.

Revendications

Engin de chantier comprenant :

une colonne de direction (32) qui est agencée
devant un siege de commande (8) qui est prévu
sur un corps de machine de déplacement (2) ; et
un volant de commande (9) qui a une forme ap-
proximativement ronde dans une vue en plan et
est disposé dans un coté d’extrémité supérieure
d’'un arbre de volant (921) qui fait saillie vers le
haut hors d’'une surface supérieure de la colon-
ne de direction (32),

danslequelle volantde commande (9) est cons-
truit par des rayons (9a) qui sont supportés axia-
lement sur I'arbre de volant (921), et un volant
(9b) qui est disposé dans un coté extérieur des
rayons (9a), et la colonne de direction (32) est
bilatéralement symétrique autour de I'arbre de
volant (921), de sorte que ledit engin de chantier
est

caractérisé en ce

qu’une pluralité de commutateurs (64, 65) sont
disposés a des positions qui se trouvent sur la
surface supérieure de la colonne de direction
(32) dans la partie de base du volant de com-
mande (9) et correspondent a une zone entou-
rée par les rayons (9a) et le volant (9b) dans le
volant de commande (9) dans une position de
déplacement rectiligne.

2. Engin de chantier selon la revendication 1, dans le-

quel un compteur (906) est fixé a un tableau de bord
(33) qui est prévu de maniére montante pour enterrer
la colonne de direction (32), et

dans lequel les rayons (9a) du volant de commande
(9) sont installés selon une forme de Y, et le comp-
teur (906) est positionné entre les rayons (9a) dans
le volant de commande dans la position de déplace-
ment rectiligne, disposant ainsi le compteur (906)
dans un champ de vision d’'un opérateur dans une
posture de travail en déplacement rectiligne.

Engin de chantier selon la revendication 2, dans le-
quel le tableau de bord (33) est structuré par un pan-
neau intérieur (33a) auquel le compteur (906) est
fixé, et un capot extérieur (33b) qui est fixé de ma-
niére a recouvrir le panneau intérieur (33a) a partir
d’un coté supérieur, et

dans lequel le panneau intérieur (33a) est pourvu
d’une partie d’ouverture (33c) dans laquelle une sur-
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face d’affichage du compteur (906) est disposée, et
une paroi latérale qui est obtenue en soulevant une
partie périphérique externe de la partie d’ouverture
(33c), et est formé en une forme dans laquelle un
c6té extérieur de la surface d’affichage du compteur
(906) est formé par la paroi latérale.

Engin de chantier selon la revendication 1, dans le-
quel un commutateur de régénération DPF (64), un
commutateur de travail a et un commutateur auto-
matique a touche unique sont prévus sur la surface
supérieure de la colonne de direction (32), et dans
lequel ledit commutateur de régénération DPF (64),
ledit commutateur de travail et ledit commutateur
automatique a touche unique font partie de ladite
pluralité de commutateurs (64, 65), ledit commuta-
teur de régénération DPF (64) étant installé sur une
surface supérieure d’un cbté de la colonne de direc-
tion (32) au-dessus d’'une pédale de frein (35), et le
commutateur de travail et le commutateur automa-
tique a touche unique sontinstallés tout en ayant un
rayon (9a) du volant de commande (9) disposé sur
une ligne médiane dans une direction de va-et-vient
du corps de machine de déplacement entre eux.

Engin de chantier selon la revendication 1, dans le-
quel le volant de commande (9) est construit par un
corps principal de volant (960) qui est supporté axia-
lement par rapport a I'arbre de volant (921), un cou-
vercle de moyeu (961) qui recouvre une surface su-
périeure d’'un moyeu (9c) dans une partie centrale
du corps principal de volant (960), et un capuchon
(962) qui recouvre une surface supérieure du cou-
vercle de moyeu (961),

dans lequel un premier point de contact (990)
du commutateur connectant et déconnectant
électriquement le klaxon générant un son d’alar-
me est prévu dans le capuchon (962), un second
point de contact (985) dudit commutateur est
prévu dans le couvercle de moyeu (961), et
dans lequel ledit premier point de contact (990)
estconnecté électriquementa unbossage (963)
qui est prévu a une position d’un centre axial du
corps principal de volant (960) et monté sur I'ar-
bre de volant (921), et ledit second pointde con-
tact (985) est connecté électriquement a une ba-
gue collectrice (964) qui est prévue dans une
surface inférieure du moyeu (9c) dans le corps
principal de volant (960) et isolée du bossage
(963).
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