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CONSTRUCTION MACHINE

A hydraulic excavator (1) includes: a blade (20)

rotatably mounted on a lower traveling body (2) and ex-
tending in the left-and-right direction; a mast (24) mount-
ed on either a left end portion (20C) or a right end portion
(20E) of the blade (20) and extending in the vertical di-
rection; and a prism (25) provided on an upper end side
of the mast (24) to detect the position of the blade (20).

proximity sensor (27) and a right proximity sensor (28)
detecting whether the mast (24) is mounted either on the
left end portion (20C) or the right end portion (20E) of the
blade (20), and a rotation limiting device (29) limiting the
revolving range for allowing an upper revolving structure
(4) to revolve, depending on the mounting position of the
mast (24) detected by the left proximity sensor (27) and

The hydraulic excavator (1) is also provided with a left

the right proximity sensor (28).
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Description
TECHNICAL FIELD

[0001] The presentdisclosure relates to a construction
machine such as a hydraulic excavator, and more par-
ticularly, to a construction machine with a blade used in
ground leveling work.

BACKGROUND ART

[0002] A hydraulic excavator is generally configured,
as a typical construction machine, to include a self-pro-
pelled lower traveling structure and an upper revolving
structure mounted rotatably on the lower traveling struc-
ture through a revolving apparatus. A working mecha-
nism is provided on a front side of the upper revolving
structure. A blade (earth removal plate) extending in the
left-and-right direction is provided on a front side of a
truck frame that constitutes the lower traveling structure,
andthebladeis usedto perform earth and sand removing
work and ground leveling work for developed land, roads
and so on.

[0003] Herein,when groundleveling work is performed
using a bulldozer, an earthwork systemis known to detect
with laser beams, GPS and other devices the position of
a blade mounted on the bulldozer to control the operation
of the blade, depending on the ground to be leveled. The
earthwork system includes a laser transmitter transmit-
ting reference beams composed of laser beams and a
laser receiver mounted on the blade of the bulldozer
through a mast and detecting the laser beams. Accord-
ingly, the laser receiver detects the height position of the
blade based upon the height of the laser beams to allow
ground leveling work to be performed with the blade, de-
pending on the ground to be leveled (see Patent Docu-
ment 1).

[0004] Another ground leveling system is known to
control the operation of a blade according to three-di-
mensional data of the ground to be leveled even in hy-
draulic excavators with such a blade. The ground leveling
system includes a position detector such as a prism
mounted on the blade of a hydraulic excavator through
a mast and a controller controlling the operation of the
blade. The height position of the blade is continuously
detected by transmitting and receiving laser beams be-
tween a total station installed in a working site and the
position detector. As a result, the controller controls the
operation of the blade based upon the position thereof
and three-dimensional data of the ground to be leveled
to allow ground leveling work suitable for the ground to
be leveled to be performed.

PRIOR ART DOCUMENT
PATENT DOCUMENT

[0005] Patent Document 1: Patent Publication No.
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5064505
SUMMARY OF THE INVENTION

[0006] A blade of a hydraulic excavator, which extends
in the left-and-right direction, is normally provided with a
position detector such as a prism on either a left end
portion or a right end portion of the blade through a mast.
Herein, the mounting position of the mast relative to the
blade is determined in view of the following conditions.
That is, there are no obstacles between a total station
and the position detector. The range of the total station
to track the position detector is wider, with the total station
installed at a place so as not to prevent traveling of a
working vehicle or receive any vibrational or other effects.
Therefore, the mast is installed upright on either a left
end portion or a right end portion of the blade to satisfy
the above-described conditions, and the position detec-
tor is mounted on an upper end of the mast.

[0007] Meanwhile, obstacles such as rocks that can
hamper ground leveling work may be buried in the ground
prior to the start of the ground leveling work using a blade
of a hydraulic excavator. In this case, such obstacles
must be unburied from the ground to be leveled for re-
moval by revolving an upper revolving structure and op-
erating a bucket of a working mechanism at the same
time. Therefore, when the mast is installed upright on the
left end portion or the right end portion of the blade, the
upper revolving structure must carefully be revolved so
as not to allow the working mechanism to interfere with
the mast. Thus, the operational efficiency for removing
obstacles using the working mechanism is unfortunately
reduced.

[0008] Moreover, the position at which the working
mechanism interferes with the mast varies depending on
whether the mast is installed upright on the left end por-
tion or the right end portion of the blade. Thus, the oper-
ation of carefully revolving the upper revolving structure
so as not to allow the working mechanism to interfere
with the mast is complicated, and this drawback unfortu-
nately further reduces the operational efficiency for re-
moving obstacles using the working mechanism.
[0009] Itis an object of one embodiment of the present
invention to provide a construction machine capable of
preventing a working mechanism from interfering with a
mast by revolving operation of an upper revolving struc-
ture regardless of the mounting position of the mast rel-
ative to a blade.

[0010] One embodiment of the present invention pro-
vides a construction machine including: a self-propelled
lower traveling structure; an upper revolving structure
provided with a working mechanism and mounted rotat-
ably on the lower traveling structure; a blade mounted
rotatably on the lower traveling structure and extending
in the left-and-right direction; a mast mounted on the
blade and extending in the vertical direction; a blade po-
sition detector provided on an upper end side of the mast
to detect the position of the blade, wherein the construc-
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tion machine including: a mast position detecting device
detecting the mounting position of the mast relative to
the blade and a rotation limiting device limiting the re-
volving range for allowing the upper revolving structure
to revolve, depending on the mounting position of the
mast detected by the mast position detecting device.
[0011] One embodiment of the present invention can
prevent a working mechanism from interfering with a
mast by revolving operation of an upper revolving struc-
ture regardless of the mounting position of the mast rel-
ative to a blade.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

Fig. 1 is a left side view of a hydraulic excavator
according to a first embodiment of the presentinven-
tion.

Fig. 2 is a perspective view of a blade, a mast, a left
proximity sensor and so on seen from a left rear side.
Fig. 3 is a plan view of a hydraulic excavator without
a mast and a prism seen from above.

Fig. 4 is a plan view of a hydraulic excavator showing
a left side revolution limiting range of an upper re-
volving structure.

Fig. 5is a plan view of the hydraulic excavator show-
ing a right side revolution limiting range of the upper
revolving structure.

Fig. 6 is a hydraulic circuit diagram including a rota-
tion limiting device, a control lever device, a revolving
motor and so on according to the first embodiment.
Fig. 7 is a hydraulic circuit diagram according to a
second embodiment, which is similar to Fig. 6.

MODE FOR CARRYING OUT THE INVENTION

[0013] Hereinafter, embodiments of the presentinven-
tion will be in detail explained referring to the accompa-
nying drawings by taking a case of being applied to a
hydraulic excavator as an example. Figs. 1 to 6 show a
first embodiment. In this embodiment, the running direc-
tion of a hydraulic excavator is defined as front-and-rear
direction, and the direction perpendicular to the running
direction of the hydraulic excavator is defined as left-and-
right direction.

[0014] A hydraulic excavator 1 is generally configured,
as a typical construction machine, to include a crawler
type lower traveling structure 2 that is self-propelled in a
front-and-rear direction and an upper revolving structure
4 mounted rotatably on the lower traveling structure 2 via
a revolving apparatus 3. A swing type working mecha-
nism 5 excavating earth and sand and performing other
works is provided on a front side of the upper revolving
structure 4.

[0015] The lower traveling structure 2 includes a truck
frame 2A thatis to be a base, and the truck frame 2A has
left and right side frames 2B provided as a pair in the left-
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and-right direction and extending in the front-and-rear
direction. An idler wheel 2C is provided on one side in
the front-and-rear direction of the left and right side
frames 2B, and a drive wheel 2D is provided on another
side in the front-and-rear direction. A crawler belt 2E is
wound around the idler wheel 2C and the drive wheel
2D, and the drive wheel 2D drives the crawler belt 2E to
allow the lower traveling structure 2 to travel. Also, a later-
described earth and sand removing device 18 is provided
on the truck frame 2A of the lower traveling structure 2.
[0016] The upper revolving structure 4 is mounted ro-
tatably on the truck frame 2A of the lower traveling struc-
ture 2 via the revolving apparatus 3. The upper revolving
structure 4 is configured to include a later-described re-
volving frame 6, a counterweight 7, an operator’s seat 8,
an engine 12, a canopy 16, and an exterior cover 17.
[0017] The working mechanism 5 is configured to in-
clude a swing post 5A, a boom 5B, an arm 5C, a bucket
5D, aboom cylinder 5E, an arm cylinder 5F, and a bucket
cylinder 5G. The swing post 5A is mounted on a front
end of the revolving frame 6 in the left-and-right direction
to be capable of swinging. The boom 5B is mounted on
the swing post 5A to be capable of tilting up and down.
The arm 5C is mounted rotatably at a tip end of the boom
5B, and the bucket 5D is mounted rotatably at a tip end
of the arm 5C. In addition, a swing cylinder 5H swinging
the swing post 5Ain the left-and-right direction is provided
between the revolving frame 6 and the swing post 5A
(see Fig. 3).

[0018] A revolving frame 6 constitutes a base of the
upper revolving structure 4. The revolving frame 6 is
mounted rotatably on the truck frame 2A via the revolving
apparatus 3. A support bracket 6A projecting forward is
provided atafrontend of the revolving frame 6. The swing
post 5A of the working mechanism 5 is supported on the
support bracket 6A in the left-and-right direction to be
capable of swinging. The counterweight 7 is provided on
arear side of the revolving frame 6, and a weight balance
is taken with the working mechanism 5 by the counter-
weight 7.

[0019] Herein,therearsurface 7A of the counterweight
7 is formed in such a manner as to be accommodated
within the vehicle width dimension of the lower traveling
structure 2 in the left-and-right direction (the interval be-
tween left and right crawler belts 2E) when the upper
revolving structure 4 is revolved. As a result, the hydraulic
excavator 1 achieves a rear small turn of the upper re-
volving structure 4 to prevent interference of the upper
revolving structure 4 in rotation with nearby obstacles.
[0020] An operator’s seat 8 is located on a front side
of the counterweight 7 and mounted on the revolving
frame 6. The operator’s seat 8 is provided for an operator
operating the hydraulic excavator 1 to be seated. A con-
trol lever device 9 operating the revolving apparatus 3,
the working mechanism 5 and the like is disposed on left
and right sides of the operator’s seat 8. A gate lock lever
10 is provided on a lower side of the left control lever
device 9. The gate lock lever 10 switches between "en-
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abling" and "disabling" the operation of the control lever
device 9. A blade control lever operating the earth and
sand removing device 18 (not shown) is disposed on the
right side of the right side control lever device 9. A multi-
monitor 11 is provided on a front side of the right side
control lever device 9. The multi-monitor 11 displays to
an operator information such as the state of operation of
the hydraulic excavator 1, setup, and alarms, for exam-
ple.

[0021] Anengine 12 is provided on a lower side of the
operator's seat 8 as a prime mover. The engine 12 is
located on the front side of the counterweight 7 and
mounted on the revolving frame 6 to drive a hydraulic
pump 13. The hydraulic pump 13 supplies pressurized
oil to hydraulic actuators such as cylinders 5E, 5F, 5G,
5H of the working mechanism 5, a traveling motor of the
lower traveling structure 2 (not shown), and a later-de-
scribed revolving motor 31. The prime mover used may
be an electric motor, or a hybrid type prime mover com-
posed of an engine and an electric motor combined.
[0022] A floor member 14 is provided on a front side
of the operator’'s seat 8. The floor member 14 is com-
posed of a flat plate body, which forms a foothold for the
operator seated in the operator’s seat 8. A pair of left and
right traveling lever/pedal devices 15 are provided on the
floor member 14. Traveling operation of the lower
traveling structure 2 is controlled by manual operation or
stepping-on operation of the left and right traveling le-
ver/pedal devices 15.

[0023] A canopy 16 covers the operator’s seat 8 from
above. The canopy 16 is configured as a two-column
canopy to include left and right columns 16A and a roof
16B. The left and right columns 16A are installed upright
on an upper surface of the counterweight 7 with intervals
in the left-and-right direction. The roof 16B is provided
on an upper end side of the left and right columns 16A.
This embodiment shows an example of a canopy type
hydraulic excavator 1 with a canopy 16, but such an ex-
cavator may include a cab in place of a canopy 16.
[0024] An exteriorcover 17 is provided on the revolving
frame 6 so as to surround the operator’'s seat 8. The
exterior cover 17 covers a heat exchanger, a hydraulic
oiltank, afuel tank and the like (each not shown) mounted
on the revolving frame 6. The exterior cover 17 is con-
figured to include a right rear cover 17A, a right front
cover 17B, a left rear cover 17C, and a skirt cover 17D.
The right rear cover 17A covers the engine 12, the heat
exchanger and the like from the right side and the upper
side. The right front cover 17B covers the hydraulic oil
tank, the fuel tank and the like from the right side and the
upper side. The left rear cover 17C covers the engine
12, the hydraulic pump 13 and the like from the left side,
and the skirt cover 17D covers an area between a bottom
plate of the revolving frame 6 and the floor member 14.
[0025] Subsequently, an earth and sand removing de-
vice 18 provided on the lower traveling structure 2 will be
described.

[0026] The earth and sand removing device 18 is pro-
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vided on the truck frame 2A of the lower traveling struc-
ture 2. The earth and sand removing device 18 is con-
figured to include a V-shaped lifting arm 19, a blade 20,
alifting cylinder 21, an angle cylinder 22, and a tilt cylinder
23. A base end side of the lifting arm 19 is mounted ro-
tatably on the truck frame 2A, and a tip end side thereof
is capable of swinging in the vertical direction.

[0027] The blade 20 is mounted rotatably on the truck
frame 2A of the lower traveling structure 2 through the
lifting arm 19, and extends in the left-and-right direction.
The blade 20 is composed of a rectangular plate-shaped
member extending in the left-and-right direction, and has
a larger length dimension than the interval of the left and
right crawler belts 2E of the lower traveling structure 2.
A central portion of a rear surface 20A of the blade 20 is
mounted at a tip end of the lifting arm 19 through a uni-
versal pin 20B.

[0028] The lifting cylinder 21 is provided between the
lifting arm 19 and the truck frame 2A, and extends in the
front-and-rear direction. The angle cylinder 22 is provided
between a left part of the lifting arm 19 and the rear sur-
face 20A of the blade 20, and extends in the front-and-
rear direction. The tilt cylinder 23 is provided between
the lifting arm 19 and the blade 20, and extends in the
left-and-right direction along the rear surface 20A of the
blade 20.

[0029] The angle cylinder 22 swings in the front-and-
rear direction both ends of the blade 20 provided in the
left-and-right direction (length direction), with the univer-
sal pin 20B positioned centrally. As a result, earth and
sand pushed out by the blade 20 can be discharged all
together leftward or rightward from the lower traveling
structure 2. The tilt cylinder 23 swings in the vertical di-
rection both ends of the blade 20 provided in the left-and-
right direction, with the universal pin 20B positioned cen-
trally. As a result, the ground to be leveled by the blade
20 can be sloped. The lifting cylinder 21 and the tilt cyl-
inder 23 control the height position and posture of the
control blade 20 by controlling supply and discharge of
pressurized oil with a control valve for the blade 20 (not
shown).

[0030] A left mast platform 20D composed of a rectan-
gular plate body is fixed on the left end portion 20C of
the blade 20. A right mast platform 20F having the same
shape as the left mast platform 20D is fixed on a right
end portion 20E of the blade 20. A mounting flange 24A
of a later-described mast 24 is mounted detachably on
the left mast platform 20D and the right mast platform
20F.

[0031] The mast 24 is mounted on either the left end
portion 20C or the right end portion 20E of the blade 20.
The mast 24 is formed as a linear cylindrical body made
of a pipe material, for example. A rectangular and flat
mounting flange 24A is fixed on a lower end of the mast
24. The mounting flange 24A is mounted detachably on
the left mast platform 20D or the right mast platform 20F
of the blade 20, using bolts or other tightening tools. As
a result, the mast 24 is mounted on either the left end
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portion 20C or the right end portion 20E of the blade 20,
and extends vertically upward. A prism 25 is mounted on
an upper end 24B of the mast 24.

[0032] The prism 25, as a blade position detector, is
provided on the upper end 24B of the mast 24 to detect
the position of the blade 20. The prism 25 is an object
(target) to be tracked by an auto-tracking total station
(not shown) when ground leveling work is performed us-
ing the earth and sand removing device 18. The total
station continuously measures the position and height of
the blade 20 by tracking the prism 25, and outputs the
measured data to a controller for performing ground lev-
eling work (not shown) as positional information of the
blade 20 wirelessly.

[0033] The controller for performing ground leveling
work controls a control valve for the blade 20 (not shown)
based upon the positional information of the blade 20
outputted from the total station. When ground leveling
work is performed using the earth and sand removing
device 18, the operation of the lifting cylinder 21, the tilt
cylinder 23 and the like that constitute the earth and sand
removing device 18 is controlled according to three-di-
mensional data of the ground to be leveled.

[0034] Herein, the mounting position of the mast 24
relative to the blade 20 is determined in view of the fol-
lowing conditions. That is, there are no obstacles be-
tween the total station and the prism 25. The range of
the total station to track the prism 25 is wider, with the
total station installed at a place so as not to prevent
traveling of a working vehicle or receive any vibrational
or other effects. Thus, the mast 24 is installed upright on
either the left end portion 20C or the right end portion
20E of the blade 20 to satisfy the above-described con-
ditions. Then, the prism 25 is mounted on the upper end
24B of the mast 24.

[0035] A monitor device 26 is provided on a rear side
of the right front cover 17B that constitutes the exterior
cover 17, for example. The monitor device 26 is mounted
on the revolving frame 6, using a bracket or the like, and
disposed rightward from the operator’s seat 8. The mon-
itor device 26 displays data such as three-dimensional
data of the ground to be leveled and measured positional
information of the blade 20 when ground leveling work
is performed using the earth and sand removing device
18.

[0036] Subsequently, a left proximity sensor 27 and a
right proximity sensor 28 used in this embodiment will be
described as a mast position detecting device detecting
whether the mast 24 is mounted on either the left end
portion 20C or the right end portion 20E of the blade 20.
[0037] The left proximity sensor 27 is provided adja-
cent to the left mast platform 20D on the blade 20. The
left proximity sensor 27 detects the mounting flange 24A
when the mounting flange 24A of the mast 24 is mounted
on the left mast platform 20D. Then, the left proximity
sensor 27 outputs to a later-described controller 40 a
signal indicating that the mast 24 is mounted on the left
end portion 20C of the blade 20.
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[0038] The right proximity sensor 28 is provided adja-
cent to the right mast platform 20F on the blade 20. The
right proximity sensor 28 constitutes the mast position
detecting device together with the left proximity sensor
27. The right proximity sensor 28 detects the mounting
flange 24A when the mounting flange 24A of the mast
24 is mounted on the right mast platform 20F. Then, the
right proximity sensor 28 outputs to the controller 40 a
signal indicating that the mast 24 is mounted on the right
end portion 20E of the blade 20. As a result, a signal is
outputted from either the left proximity sensor 27 or the
right proximity sensor 28 to the controller 40, depending
on whether the mast 24 is mounted on either the left end
portion 20C or the right end portion 20E of the blade 20.
[0039] Subsequently, a rotation limiting device 29 lim-
iting the revolving range for allowing the upper revolving
structure 4 to revolve, depending on the mounting posi-
tion of the mast 24 relative to the blade 20, will be de-
scribed with reference to Fig. 6.

[0040] The rotation limiting device 29 limits the revolv-
ing range of the upper revolving structure 4, depending
on the mounting position of the mast 24, with the mast
24 mounted on the blade 20. The rotation limiting device
29 is configured to include a later-described directional
control valve 33, a left revolution stoppage valve 38, a
right revolution stoppage valve 39, and a controller 40.
[0041] The hydraulic pump 13 and the tank 30 consti-
tute a hydraulic power source, and the hydraulic power
source and the revolving motor 31 are connected through
amain line 32. The directional control valve 33 is located
between the hydraulic power source and the revolving
motor 31 and provided in the main line 32. The directional
control valve 33 allows the revolving motor 31 to switch
between left revolution and right revolution, depending
on pilot pressure supplied relative to the left hydraulic
pilot portion 33A and the right hydraulic pilot portion 33B.
Supply of the pilot pressure to the left hydraulic pilot por-
tion 33A allows the revolving motor 31 to rotate in the left
revolving direction (direction of left revolution for the up-
per revolving structure 4). Supply of the pilot pressure to
the right hydraulic pilot portion 33B allows the revolving
motor 31 torotate in the rightrevolving direction (direction
of right revolution for the upper revolving structure 4).
[0042] A pilot hydraulic power source 34 is configured
by the pilot pump 35 and the tank 30. The control lever
device 9 is configured by a pressure reducing valve type
pilot valve having a control lever 9A. The control lever
device 9 and the left hydraulic pilot portion 33A of the
directional control valve 33 are connected via a pilot line
36 for left revolution. The control lever device 9 and the
right hydraulic pilot portion 33B of the directional control
valve 33 are connected via a pilot line 37 for right revo-
lution. Pilot pressure from the pilot pump 35 is supplied
to the left hydraulic pilot portion 33A or the right hydraulic
pilot portion 33B of the directional control valve 33, de-
pending on the operational direction and operating
amount of the control lever 9A provided on the control
lever device 9. Supply of pilot pressure relative to the left
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hydraulic pilot portion 33A and the right hydraulic pilot
portion 33B is stopped when the control lever 9A of the
control lever device 9 is at a neutral position. As a result,
the directional control valve 33 returns to the neutral po-
sition to stop rotation of the revolving motor 31.

[0043] A left revolution stoppage valve 38 is provided
in the pilot line 36 for left revolution. The left revolution
stoppage valve 38 is configured by a 3-portand 2-position
electromagnetic valve having a solenoid operated pilot
portion 38A. The solenoid operated pilot portion 38A is
connected to an output side of the controller 40. The left
revolution stoppage valve 38 allows the pilot line 36 to
be communicated by retaining a communication position
(a) when no control signal is supplied from the controller
40 to the solenoid operated pilot portion 38A.

[0044] Pilot pressure is supplied to the left hydraulic
pilot portion 33A of the directional control valve 33
through the pilot line 36 when the control lever 9A of the
control lever device 9 is operated in an arrow L direction.
As a result, the revolving motor 31 rotates in the left re-
volving direction, which allows the upper revolving struc-
ture 4 to perform left revolution, depending on the oper-
ating amount relative to the control lever 9A. Meanwhile,
supply of a control signal from the controller 40 to the
solenoid operated pilot portion 38A of the left revolution
stoppage valve 38 allows the left revolution stoppage
valve 38 to switch to a blockade position (b) and shut off
the pilot line 36. As a result, the revolving motor 31 stops
rotation, which will stop left revolving operation of the
upper revolving structure 4.

[0045] Arightrevolution stoppage valve 39 is provided
in the pilot line 37 for right revolution. The right revolution
stoppage valve 39is configured by a 3-portand 2-position
electromagnetic valve having a solenoid operated pilot
portion 39A. The solenoid operated pilot portion 39A is
connected to the output side of the controller 40. The
right revolution stoppage valve 39 allows the pilot line 37
to be communicated by retaining a communication posi-
tion (c) when no control signal is supplied from the con-
troller 40 to the solenoid operated pilot portion 39A.
[0046] Pilot pressure is supplied to the right hydraulic
pilot portion 33B of the directional control valve 33
through the pilot line 37 when the control lever 9A of the
control lever device 9 is operated in an arrow R direction.
As a result, the revolving motor 31 rotates in the right
revolving direction, which allows the upper revolving
structure 4 to perform right revolution, depending on the
operating amount relative to the control lever 9A. Mean-
while, supply of a control signal from the controller 40 to
the solenoid operated pilot portion 39A of the right revo-
lution stoppage valve 39 allows the right revolution stop-
page valve 39 to switch to a blockade position (d) and
shut off the pilot line 37. As a result, the revolving motor
31 stops rotation, which will stop right revolving operation
of the upper revolving structure 4.

[0047] The controller 40 is mounted on the upper re-
volving structure 4. An angle sensor 41, a left proximity
sensor 27, a right proximity sensor 28, a left revolution
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pressure sensor 42, a right revolution pressure sensor
43 and other parts are connected to an input side of the
controller 40. The solenoid operated pilot portion 38A of
the left revolution stoppage valve 38, the solenoid oper-
ated pilot portion 39A of the right revolution stoppage
valve 39 and other parts are connected to the input side
of the controller 40. The angle sensor 41 is provided on
the revolving apparatus 3, for example. The angle sensor
41 detects the revolving angle (revolving position) of the
upper revolving structure 4 relative to the lower traveling
structure 2, and outputs to the controller 40 a signal cor-
responding to the revolving angle. The left proximity sen-
sor 27 outputs to the controller 40 a signal indicating that
the mast 24 is mounted on the left end portion 20C of the
blade 20. The right proximity sensor 28 outputs to the
controller 40 a signal indicating that the mast 24 is mount-
ed on the right end portion 20E of the blade 20. The left
revolution pressure sensor 42 is provided in the pilot line
36 for left revolution, forexample. The left revolution pres-
sure sensor 42 detects pilot pressure supplied to the left
hydraulic pilot portion 33A of the directional control valve
33, and outputs to the controller 40 a signal correspond-
ing to the pilot pressure. The right revolution pressure
sensor 43 is provided in the pilot line 37 for right revolu-
tion, for example. The right revolution pressure sensor
43 detects pilot pressure supplied to the right hydraulic
pilot portion 33B of the directional control valve 33, and
outputs to the controller 40 a signal corresponding to the
pilot pressure.

[0048] The controller40 sets alater-described left side
revolution limiting range o when the controller deter-
mines that the mast 24 is mounted on the left end portion
20C of the blade 20 according to a signal from the left
proximity sensor 27. Then, the controller 40 stops the
revolving motor 31 when the revolving angle of the upper
revolving structure 4 detected by the angle sensor 41
reaches the left side revolution limiting range a.. Specif-
ically, the controller 40 determines whether the revolving
direction of the upper revolving structure 4 is left revolu-
tion or right revolution according to signals from the left
revolution pressure sensor 42 and the right revolution
pressure sensor 43. The controller 40 stops the revolving
motor 31 in cases where the revolving direction of the
upper revolving structure 4 approaches the mast24 when
the revolving angle of the upper revolving structure 4
reaches the left side revolution limiting range o. Mean-
while, the controller 40 continues revolving operation of
the upper revolving structure 4 in cases where the re-
volving direction of the upper revolving structure 4 is
spaced apart from the mast 24 when the revolving angle
of the upper revolving structure 4 reaches the left side
revolution limiting range a..

[0049] The controller 40 sets a later-described right
side revolution limiting range p when the controller de-
termines that the mast 24 is mounted on the right end
portion 20E of the blade 20 according to a signal from
the right proximity sensor 28. Then, the controller 40
stops the revolving motor 31 when the revolving angle
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of the upper revolving structure 4 detected by the angle
sensor 41 reaches the right side revolution limiting range
B. Specifically, the controller 40 stops the revolving motor
31 in cases where the revolving direction of the upper
revolving structure 4 approaches the mast 24 when the
revolving angle of the upper revolving structure 4 reaches
the right side revolution limiting range . Meanwhile, the
controller 40 continues revolving operation of the upper
revolving structure 4 in cases where the revolving direc-
tion of the upper revolving structure 4 is spaced apart
from the mast 24 when the revolving angle of the upper
revolving structure 4 reaches the right side revolution lim-
iting range p.

[0050] Herein, the left side revolution limiting range o
set by the controller 40 regarding the mast 24 that is
mounted on the left end portion 20C of the blade 20 will
be described. In this embodiment, a virtual line passing
through a revolving center A of the upper revolving struc-
ture 4 and extending in the front-and-rear direction is de-
fined as B-B. A case where a boom 5B of a working mech-
anism 5 extends parallel to the virtual line B-B (the state
in Figs. 1 and 3) and then the upper revolving structure
4 revolves is illustrated.

[0051] AsshowninFig.4, avirtual line passing through
the revolving center A of the upper revolving structure 4
and a center C of the mast 24 mounted on the left end
portion 20C of the blade 20 is defined as a left reference
line D-D. Theleftreference line D-Dis inclined atan angle
0 relative to the virtual line B-B in the left revolving direc-
tion. The left reference line D-D is positioned when the
working mechanism 5 interferes with the mast 24 while
the upper revolving structure 4 performs revolving oper-
ation. Therefore, the angle totaling constant margin an-
gles (margin ranges) o1 to rotate the upper revolving
structure 4 in the left revolving direction and the right
revolving direction with reference to the left reference line
D-D is the left side revolution limiting range o.. The con-
troller 40 sets the left side revolution limiting range a. when
the mast 24 is mounted on the left end portion 20C of the
blade 20. Then, the controller 40 allows the left revolution
stoppage valve 38 or the right revolution stoppage valve
39 to stop the revolving motor 31 during left revolution or
right revolution of the upper revolving structure 4 when
the revolving angle of the upper revolving structure 4
reaches the left side revolution limiting range o..

[0052] Herein, the right side revolution limiting range
B set by the controller 40 regarding the mast 24 that is
mounted on the right end portion 20E of the blade 20 will
be described.

[0053] AsshowninFig.5, avirtual line passing through
the revolving center A of the upper revolving structure 4
and a center E of the mast 24 mounted on the right end
portion 20E of the blade 20 is defined as aright reference
line F-F. The right reference line F-F is inclined at an
angle 0 relative to the virtual line B-B in the right revolving
direction. The right reference line F-F is positioned when
the working mechanism 5 interferes with the mast 24
while the upper revolving structure 4 performs revolving
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operation. Therefore, the angle totaling constant margin
angles (margin ranges) 1 to rotate the upper revolving
structure 4 in the left revolving direction and the right
revolving direction with reference to the right reference
line F-F is the right side revolution limiting range p. The
controller 40 sets the right side revolution limiting range
B when the mast 24 is mounted on the right end portion
20E of the blade 20. Then, the controller 40 allows the
left revolution stoppage valve 38 or the right revolution
stoppage valve 39 to stop the revolving motor 31 during
left revolution or right revolution of the upper revolving
structure 4 when the revolving angle of the upper revolv-
ing structure 4 reaches the right side revolution limiting
range f.

[0054] The hydraulic excavator 1 of this embodiment
is configured as stated above, and a case where ground
leveling work is performed using the earth and sand re-
moving device 18 of the hydraulic excavator 1 will be
described.

[0055] The mast 24 is mounted on the left end portion
20C or the right end portion 20E of the blade 20, depend-
ing on the position of the total station installed in a working
site (not shown) when ground leveling work is performed.
That is, the mast 24 is installed upright at either the left
end portion 20C or the right end portion 20E of the blade
20 in cases where there are no obstacles between the
total station and the prism 25 and there is a wider range
for the total station to be able to track the prism 25. The
prism 25 transmitting and receiving laser beams with the
total station is mounted on the upper end 24B of the mast
24,

[0056] When ground leveling work is performed using
the hydraulic excavator 1, obstacles such as rocks buried
on the ground must be excavated and removed as pre-
operation using the bucket 5D of the working mechanism
5. Thus, the working mechanism 5 can interfere with the
mast 24 by revolving the upper revolving structure 4, with
the mast 24 mounted on the blade 20. Therefore, an op-
erator must carefully revolve the upper revolving struc-
ture 4 so as not to allow the working mechanism 5 to
interfere with the mast 24, thereby lowering the opera-
tional efficiency for removing obstacles using the working
mechanism 5.

[0057] On the other hand, a signal is outputted from
the left proximity sensor 27 to the controller 40 when the
mast 24 is mounted on the left end portion 20C of the
blade 20, for example. As a result, the controller 40 de-
termines that the mast 24 is mounted on the left end
portion 20C of the blade 20. Then, the controller 40 sets
the left side revolution limiting range o shown in Fig. 4 in
order to avoid interference between the working mech-
anism 5 and the mast 24.

[0058] Inthis state, the upper revolving structure 4 per-
forms left revolution in the arrow L direction in Fig. 3 when
the control lever 9A of the control lever device 9 is oper-
ated in the left revolving direction (the arrow L direction
in Fig. 6) . Likewise, the upper revolving structure 4 per-
forms right revolution in the arrow R direction in Fig. 3



13 EP 3 974 585 A1 14

when the control lever 9A of the control lever device 9 is
operated in the right revolving direction (the arrow R di-
rection in Fig. 6).

[0059] Pilot pressure is provided to the left hydraulic
pilot portion 33A of the directional control valve 33 when
the control lever 9A is operated in the left revolving di-
rection, with the mast 24 mounted on the left end portion
20C of the blade 20. As a result, pressurized oil from the
hydraulic pump 13 allows for rotation of the revolving
motor 31 in the left revolving direction and left revolution
of the upper revolving structure 4. At this time, the left
revolution pressure sensor 42 and the right revolution
pressure sensor 43 output to the controller 40 signals
corresponding to the pressures in the pilot lines 36 , 37.
As a result, the controller 40 determines that the upper
revolving structure 4 performs left revolution. Meanwhile,
the angle sensor 41 detects the revolving angle (revolv-
ing position) of the upper revolving structure 4 to output
to the controller 40 a signal indicative of the revolving
angle. The controller 40 determines that left revolution
of the upper revolving structure 4 allows the working
mechanism 5 to approach the mast 24 when the revolving
angle of the upper revolving structure 4 reaches the left
side revolution limiting range o shown in Fig. 4, and out-
puts a control signal to the solenoid operated pilot portion
38A of the left revolution stoppage valve 38. As a result,
the left revolution stoppage valve 38 is switched to the
blockade position (b) to shut off the pilot line 36. There-
fore, the revolving motor 31 stops rotation and left revolv-
ing operation of the upper revolving structure 4 stops,
thereby allowing the working mechanism 5 to avoid in-
terference with the mast 24. In this state, pilot pressure
is provided to the right hydraulic pilot portion 33B of the
directional control valve 33 when the control lever 9A is
operated in the right revolving direction. Therefore, the
revolving motor 31 rotates in the right revolving direction
and the upper revolving structure 4 performs right revolv-
ing operation to allow the working mechanism 5 to sep-
arate from the mast 24.

[0060] Meanwhile, pilot pressure is provided to the
right hydraulic pilot portion 33B of the directional control
valve 33 when the control lever 9A is operated in the right
revolving direction, with the mast 24 mounted on the left
end portion 20C of the blade 20. As a result, pressurized
oil from the hydraulic pump 13 allows for rotation of the
revolving motor 31 in the right revolving direction and
right revolution of the upper revolving structure 4. At this
time, the controller 40 determines that the upper revolv-
ing structure 4 performs right revolution based on signals
from the left revolution pressure sensor 42 or the right
revolution pressure sensor 43. In addition, the angle sen-
sor 41 detects the revolving angle of the upper revolving
structure 4 to output to the controller 40 a signal indicative
of the revolving angle. The controller 40 determines that
right revolution of the upper revolving structure 4 allows
the working mechanism 5 to approach the mast 24 when
the revolving angle of the upper revolving structure 4
reaches the left side revolution limiting range o shown in
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Fig. 4, and outputs a control signal to the solenoid oper-
ated pilot portion 39A of the right revolution stoppage
valve 39. As aresult, the right revolution stoppage valve
39 is switched to the blockade position (d) to shut off the
pilot line 37. Therefore, the revolving motor 31 stops ro-
tation and right revolving operation of the upper revolving
structure 4 stops, thereby allowing the working mecha-
nism 5 to avoid interference with the mast 24. In this state,
pilot pressure is provided to the left hydraulic pilot portion
33A of the directional control valve 33 when the control
lever 9A is operated in the left revolving direction. There-
fore, the revolving motor 31 rotates in the left revolving
direction and the upper revolving structure 4 performs
left revolving operation to allow the working mechanism
5 to separate from the mast 24.

[0061] As described above, the controller 40 sets the
left side revolution limiting range oo when the mast 24 is
mounted on the left end portion 20C of the blade 20. As
a result, revolving operation of the upper revolving struc-
ture 4 stops when the revolving angle of the upper re-
volving structure 4 detected by the angle sensor 41
reaches the left side revolution limiting range o regard-
less of whether the upper revolving structure 4 performs
left revolution or right revolution. Therefore, the operator
need not revolve the upper revolving structure 4 carefully
so as not to allow the working mechanism 5 to interfere
with the mast 24. Consequently, the operational efficien-
cy for removing obstacles using the working mechanism
5 can be enhanced.

[0062] Subsequently, a signal is outputted from the
right proximity sensor 28 to the controller 40 when the
mast 24 is mounted on the right end portion 20E of the
blade 20, for example. As a result, the controller 40 de-
termines that the mast 24 is mounted on the right end
portion 20E of the blade 20, and sets the right side rev-
olution limiting range B shown in Fig. 5 to avoid interfer-
ence between the working mechanism 5 and the mast 24.
[0063] Pilot pressure is provided to the right hydraulic
pilot portion 33B of the directional control valve 33 when
the control lever 9A of the control lever device 9 is oper-
ated in the right revolving direction, with the mast 24
mounted on the right end portion 20E of the blade 20. As
a result, pressurized oil from the hydraulic pump 13 al-
lows for rotation of the revolving motor 31 in the right
revolving direction and right revolution of the upper re-
volving structure 4. At this time, the controller 40 deter-
mines that the upper revolving structure 4 performs right
revolution based on signals from the left revolution pres-
sure sensor 42 or the right revolution pressure sensor
43. Meanwhile, the angle sensor 41 detects the revolving
angle of the upper revolving structure 4 to output to the
controller 40 a signal indicative of the revolving angle.
The controller 40 determines that right revolution of the
upper revolving structure 4 allows the working mecha-
nism 5 to approach the mast 24 when the revolving angle
of the upper revolving structure 4 reaches the right side
revolution limiting range B shown in Fig. 5, and outputs
a control signal to the solenoid operated pilot portion 39A
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of the right revolution stoppage valve 39. As a result, the
right revolution stoppage valve 39 is switched to the
blockade position (d) to shut off the pilot line 37. There-
fore, the revolving motor 31 stops rotation and right re-
volving operation of the upper revolving structure 4 stops,
thereby allowing the working mechanism 5 to avoid in-
terference with the mast 24. In this state, pilot pressure
is provided to the left hydraulic pilot portion 33A of the
directional control valve 33 when the control lever 9A is
operated in the left revolving direction. Therefore, the re-
volving motor 31 rotates in the left revolving direction and
the upper revolving structure 4 performs left revolving
operation to allow the working mechanism 5 to separate
from the mast 24.

[0064] Meanwhile, pilot pressure is provided to the left
hydraulic pilot portion 33A of the directional control valve
33 when the control lever 9A is operated in the left re-
volving direction, with the mast 24 mounted on the right
end portion 20E of the blade 20. As a result, pressurized
oil from the hydraulic pump 13 allows for rotation of the
revolving motor 31 in the left revolving direction and left
revolution of the upper revolving structure 4. At this time,
the controller 40 determines that the upper revolving
structure 4 performs left revolution based on signals from
the left revolution pressure sensor 42 and the right rev-
olution pressure sensor 43. In addition, the angle sensor
41 detects the revolving angle of the upper revolving
structure 4 to output to the controller 40 a signal indicative
of the revolving angle. The controller 40 determines that
left revolution of the upper revolving structure 4 allows
the working mechanism 5 to approach the mast 24 when
the revolving angle of the upper revolving structure 4
reaches the right side revolution limiting range 3 shown
in Fig. 5, and outputs a control signal to the solenoid
operated pilot portion 38A of the left revolution stoppage
valve 38. As a result, the left revolution stoppage valve
38 is switched to the blockade position (b) to shut off the
pilot line 36. Therefore, the revolving motor 31 stops ro-
tation and left revolving operation of the upper revolving
structure 4 stops, thereby allowing the working mecha-
nism 5 to avoid interference with the mast 24. In this state,
pilot pressure is provided to the right hydraulic pilot por-
tion 33B of the directional control valve 33 when the con-
trol lever 9A is operated in the right revolving direction.
Therefore, the revolving motor 31 rotates in the right re-
volving direction and the upper revolving structure 4 per-
forms right revolving operation to allow the working
mechanism 5 to separate from the mast 24.

[0065] As described above, the controller 40 sets the
right side revolution limiting range § when the mast 24 is
mounted on the right end portion 20E of the blade 20. As
a result, revolving operation of the upper revolving struc-
ture 4 stops when the revolving angle of the upper re-
volving structure 4 detected by the angle sensor 41
reaches the right side revolution limiting range 3 regard-
less of whether the upper revolving structure 4 performs
right revolution or left revolution. Therefore, the operator
need notrevolve the upper revolving structure 4 carefully
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so as not to allow the working mechanism 5 to interfere
with the mast 24. Consequently, the hydraulic excavator
1 of this embodiment can prevent the working mecha-
nism 5 from interfering with the mast 24 by revolving op-
eration of the upper revolving structure 4, regardless of
the mounting position of the mast 24 relative to the blade
20. Therefore, the operational efficiency for removing ob-
stacles using the working mechanism 5 can be enhanced
as a pre-operation of ground leveling work using the
blade 20.

[0066] Moreover, the revolving operation of the upper
revolving structure 4 is limited by the left side revolution
limiting range a when the mast 24 is mounted on the left
end portion 20C of the blade 20, or otherwise it is not
limited. In addition, the revolving operation of the upper
revolving structure 4 is limited by the right side revolution
limiting range B when the mast 24 is mounted on the right
end portion 20E of the blade 20, or otherwise it is not
limited. Consequently, a large range of the upper revolv-
ing structure 4 to revolve can be ensured, and the oper-
ational efficiency for removing obstacles using the work-
ing mechanism 5 can be enhanced as a pre-operation
of ground leveling work using the blade 20, for example.
[0067] Accordingly, ground leveling work is performed
using the earth and sand removing device 18 (blade 20)
after removing obstacles such as rocks buried in the
ground using the bucket 5D of the working mechanism
5, while avoiding interference between the mast 24 and
the working mechanism 5.

[0068] The ground is leveled by allowing the hydraulic
excavator 1 to travel with a lower end of the blade 20 in
contact with the ground when the ground leveling work
is performed using the earth and sand removing device
18. At this time, a total station (not shown) tracks the
prism 25 mounted on the blade 20 through the mast 24.
As a result, the total station continuously measures the
position and height of the blade 20, and outputs the meas-
ured data to a controller for performing ground leveling
work (not shown) as positional information of the blade
20.

[0069] The controller for performing ground leveling
work controls a control valve (not shown) for the blade
20 based upon outputs and the like from the total station.
As aresult, the operation of the earth and sand removing
device 18 (lifting cylinder 21, tilt cylinder 23) is controlled
according to three-dimensional data of the ground to be
leveled. Consequently, the posture of the blade 20
(height, tilt angle orthe like) varies according to the three-
dimensional data of the ground to be leveled to perform
ground leveling work suitable for the ground to be leveled.
[0070] Therefore, the hydraulic excavator 1 of this em-
bodiment includes a self-propelled lower traveling struc-
ture 2, an upper revolving structure 4 provided with a
working mechanism 5 and mounted rotatably on the low-
er traveling structure 2, a blade 20 mounted rotatably on
the lower traveling structure 2 and extending in the left-
and-right direction, a mast 24 mounted on the blade 20
and extending in the vertical direction, and a prism 25
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provided on an upper end side of the mast 24 to detect
the position of the blade 20. Also, the hydraulic excavator
1 is provided with a left proximity sensor 27 and a right
proximity sensor 28 detecting the mounting position of
the mast 24 relative to the blade 20, and a rotation limiting
device 29 limiting the revolving range for allowing the
upper revolving structure 4 to revolve, depending on the
mounting position of the mast 24 detected by the left prox-
imity sensor 27 and the right proximity sensor 28.
[0071] This configuration allows the left proximity sen-
sor 27 and the right proximity sensor 28 to detect the
mounting position of the mast 24 relative to the blade 20
and the revolving range of the upper revolving structure
4 to be limited, depending on the mounting position of
the mast 24. Consequently, the hydraulic excavator 1 of
this embodiment can prevent the working mechanism 5
from interfering with the mast 24 by revolving operation
of the upper revolving structure 4, regardless of the
mounting position of the mast 24 relative to the blade 20.
[0072] In this embodiment, the mast 24 is mounted on
either the left end portion 20C or the right end portion
20E of the blade 20, the rotation limiting device 29 sets
the left side revolution limiting range o in the left revolving
direction and the right revolving direction with reference
to a position at which the working mechanism 5 interferes
with the mast 24 (left reference line D-D) when the left
proximity sensor 27 and the right proximity sensor 28
detect the left end portion 20C of the blade 20 as the
mounting position of the mast 24, and stops revolving
operation of the upper revolving structure 4 when the
revolving angle of the upperrevolving structure 4 reaches
the left side revolution limiting range a. Also, the rotation
limiting device 29 sets the right side revolution limiting
range B in the left revolving direction and the right revolv-
ing direction with reference to a position at which the
working mechanism 5 interferes with the mast 24 (right
reference line F-F) when the left proximity sensor 27 and
the right proximity sensor 28 detect the right end portion
20E of the blade 20 as the mounting position of the mast
24, and stops revolving operation of the upper revolving
structure 4 when the revolving angle of the upper revolv-
ing structure 4 reaches the right side revolution limiting
range f.

[0073] According to this configuration, the revolving
operation of the upper revolving structure 4 is limited by
the left side revolution limiting range a. when the mast 24
is mounted on the left end portion 20C of the blade 20,
or otherwise it is not limited. In addition, the revolving
operation of the upper revolving structure 4 is limited by
the right side revolution limiting range p when the mast
24 is mounted on the right end portion 20E of the blade
20, or otherwise it is not limited. Therefore, a large range
of the upper revolving structure 4 to revolve can be en-
sured, and the operational efficiency for removing obsta-
cles using the working mechanism 5 can be enhanced
as a pre-operation of ground leveling work using the
blade 20, for example.

[0074] The hydraulic excavator 1 of this embodiment
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is configured toinclude a control lever device 9 instructing
the revolving direction of the upper revolving structure 4
to be left revolution or right revolution, allowing the rota-
tion limiting device 29 to control the revolving direction
of the upper revolving structure 4 in the left revolution or
the right revolution, depending on a pilot signal from the
control lever device 9, and stop revolving operation of
the upper revolving structure 4 by shutting off a pilot sig-
nal from the control lever device 9 when the revolving
range of the upper revolving structure 4 is limited. Ac-
cording to this configuration, revolving operation of the
upper revolving structure 4 is stopped using a pilot signal
from the control lever device 9 to limit the revolving range
of the upper revolving structure 4.

[0075] In this embodiment, the mast 24 is mounted on
either the left end portion 20C or the right end portion
20E ofthe blade 20, the left mast platform 20D is provided
on the left end portion 20C of the blade 20, and the right
mast platform 20F is provided on the right end portion
20E of the blade 20. The mounting flange 24A mounted
detachably on the left mast platform 20D and the right
mast platform 20F is provided on a lower end of the mast
24, and the mast position detecting device is configured
by the left proximity sensor 27 and the right proximity
sensor 28 each provided on the leftand right end portions
of the blade 20 and detecting the mounting of the mount-
ing flange 24A of the mast 24. According to this config-
uration, the left proximity sensor 27 can detect the mount-
ing of the mast 24 on the left end portion 20C of the blade
20. Also, the right proximity sensor 28 can detect the
mounting of the mast 24 on the right end portion 20E of
the blade 20.

[0076] Subsequently, Fig. 7 shows a second embodi-
ment of the present invention. The second embodiment
is characterized by the configuration of the mast position
detecting device with an operating tool using a monitor
device. In the second embodiment, the component ele-
ments that are identical to those of the foregoing first
embodiment will be simply denoted by the same refer-
ence numerals to avoid repetitions of similar explana-
tions.

[0077] InFig.7,the angle sensor 41, the left revolution
pressure sensor 42, the right revolution pressure sensor
43, and the monitor device 44 are connected to the input
side of the controller 40. The monitor device 44 is con-
nected to the controller 40 in place of the left proximity
sensor 27 and the right proximity sensor 28 according to
the first embodiment. The monitor device 44 constitutes
an operating tool to be operated by an operator, for ex-
ample, depending on whether the mast 24 is mounted
on either the left end portion 20C or the right end portion
20E of the blade 20.

[0078] Herein, the monitor device 44, like the monitor
device 26 according to the first embodiment, is disposed
rightward from the operator’s seat 8 to display three-di-
mensional data of the ground to be leveled, measured
positional information of the blade 20 and other data
when ground leveling work is performed using the earth
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and sand removing device 18. The monitor device 44
displays 2 switches 44A, 44B, forexample. Then, a signal
indicating that the mast 24 is mounted on the left end
portion 20C of the blade 20 is outputted to the controller
40 when the switch 44A is operated. Meanwhile, a signal
indicating that the mast 24 is mounted on the right end
portion 20E of the blade 20 is outputted to the controller
40 when the switch 44B is operated.

[0079] The controller 40 determines that the mast 24
is mounted on the left end portion 20C of the blade 20
and sets the left side revolution limiting range o shown
in Fig. 4 when the switch 44A of the monitor device 44
is operated. Meanwhile, the controller 40 determines that
the mast 24 is mounted on the right end portion 20E of
the blade 20 and sets the right side revolution limiting
range B shown in Fig. 5 when the switch 44B of the mon-
itor device 44 is operated. As a result, like the first em-
bodiment, the hydraulic excavator 1 of this embodiment
can prevent the working mechanism 5 from interfering
with the mast 24 by revolving operation of the upper re-
volving structure 4, regardless of the mounting position
of the mast 24 relative to the blade 20.

[0080] In the embodiments, the left revolution stop-
page valve 38 and the right revolution stoppage valve 39
are configured by a solenoid operated pilot electromag-
netic valve. However, the presentinvention is not restrict-
ed to that, and a hydraulic pilot type control valve may
be employed.

[0081] In addition, the embodiments shows an exam-
ple of a case where a crawler type hydraulic excavator
1 with a crawler belt 2E is employed. However, the
present invention is not limited to that, and may also be
employed in, for example, wheel type hydraulic excava-
tors.

DESCRIPTION OF REFERENCE NUMERALS
[0082]

1:  Hydraulic excavator

Lower traveling structure

Upper revolving structure

Working mechanism

Control lever device
20: Blade

20C: Left end portion

20D:  Left mast platform

20E: Right end portion

20F:  Right mast platform

24 Mast

24A:  Mounting flange

25: Prism (Blade position detector)

27: Left proximity sensor (Mast position detecting
device)

28: Right proximity sensor (Mast position detecting
device)

29: Rotation limiting device
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1"

44: Monitor device (Mast position detecting device)

Claims
1. A construction machine comprising:

a self-propelled lower traveling structure;

an upper revolving structure provided with a
working mechanism and mounted rotatably on
the lower traveling structure;

a blade mounted rotatably on the lower traveling
structure and extending in the left-and-right di-
rection;

a mast mounted on the blade and extending in
the vertical direction; and

a blade position detector provided on an upper
end side of the mast to detect the position of the
blade, characterized in that:

the construction machine further comprises:

a mast position detecting device detecting
the mounting position of the mast relative
to the blade, and

a rotation limiting device limiting the revolv-
ing range for allowing the upper revolving
structure to revolve, depending on the
mounting position of the mast detected by
the mast position detecting device.

2. The construction machine according to claim 1,
wherein

the mast is mounted on either a left end portion
or a right end portion of the blade,

the rotation limiting device sets a left side revo-
lution limiting range in the left revolving direction
and the right revolving direction with reference
to a position at which the working mechanism
interferes with the mast when the mast position
detecting device detects the left end portion of
the blade as the mounting position of the mast,
and stops revolving operation of the upper re-
volving structure when the revolving position of
the upper revolving structure reaches the left
side revolution limiting range, and

the rotation limiting device sets a right side rev-
olution limiting range in the left revolving direc-
tion and the right revolving direction with refer-
ence to a position at which the working mecha-
nism interferes with the mast when the mast po-
sition detecting device detects the right end por-
tion of the blade as the mounting position of the
mast, and stops revolving operation of the upper
revolving structure when the revolving position
ofthe upperrevolving structure reaches the right
side revolution limiting range.
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3. Theconstruction machine according to claim 1, com-
prising

a control lever device instructing the revolving
direction of the upper revolving structure to be %
a left revolution or a right revolution, and
the rotation limiting device controls the revolving
direction of the upper revolving structure in the
left revolution or the right revolution, depending
on a pilot signal from the control lever device, 170
and stops revolving operation of the upper re-
volving structure by shutting off a pilot signal
from the control lever device when the revolving
range of the upper revolving structure is limited.
15
4. The construction machine according to claim 1,
wherein

the mast is mounted on either a left end portion

or a right end portion of the blade, 20
the left end portion and the right end portion of

the blade are each provided with a mast platform

to which the mast is mounted,

a mounting flange to be mounted detachably on

the mast platform is provided on a lower end of 25
the mast, and

the mast position detecting device is configured

by sensors, each mounted on the left and right

end portions of the blade and detecting the
mounting of the mounting flange of the mast. 30

5. The construction machine according to claim 1,
wherein

the mast is mounted on either a left end portion 35
or a right end portion of the blade, and

the mast position detecting device is configured

by an operating tool that is operated, depending

on whether the mast is mounted on either the

left end portion or the right end portion of the 40
blade.
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