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Description

Technical Field

[0001] This invention relates to a construction machine
such as a hydraulic excavator, which is provided with an
exhaust gas treatment system having a reduction cata-
lyst for decreasing NOx in exhaust gas from an engine.

Background Art

[0002] As a result of the application of higher-order
emission control standards to diesel engines, it has be-
come necessary nowadays to install an exhaust gas
treatment system in addition to a muffler on a vehicle
body on which an engine is mounted. Examples of the
above-mentioned exhaust gas treatment system include
particulate matter trap filters, NOx treatment systems of
the urea-selective reduction type, NOx catalysts, and the
like. It is an NOx treatment system of the urea-selective
reduction type that uses a liquid reducing agent for such
reduction of NOx and the liquid reducing agent is an
aqueous urea solution.
[0003] As a conventional technology of this sort, there
is the technology described in Patent Document 1. In an
exhaust gas treatment system according to this conven-
tional technology, an oxidation catalyst, an NOx storage
catalyst and a selective reducing-agent catalyst are ar-
ranged in an exhaust passage of an internal combustion
engine. Further, the exhaust gas treatment system is pro-
vided with a reducing agent injection device for injecting
a reducing agent, i.e., an aqueous urea solution, which
is fed from an aqueous urea solution tank as a reducing
agent storage tank, into the exhaust passage, that is, an
injection nozzle, and also, with a remaining reducing-
agent amount detection device for detecting a remaining
amount of the aqueous urea solution in the aqueous urea
solution tank, that is, an aqueous urea solution sensor.
[0004] This conventional technology is designed such
that, when the remaining amount of the aqueous urea
solution in the aqueous urea solution tank as detected
by the aqueous urea solution sensor has become small,
control is performed to reduce an output torque or the
like and hence to lower the concentration of NOx in ex-
haust gas, thereby allowing the vehicle to reach a service
station, where the aqueous urea solution can be replen-
ished, while limiting the degree of decrease of the aque-
ous urea solution in the aqueous urea solution tank.
Patent Document 1: JP-A-2006-226171
[0004a] Patent Document 2: US-A1-2007/0079601 dis-
closes a construction machine in accordance with the
preamble of claim 1.

Disclosure of the Invention

Problem to Be Solved by the Invention

[0005] In a construction machine to which the present

invention can be applied, such as a hydraulic excavator,
the performance of control to reduce an output torque as
in the above-described conventional technology when
the remaining amount of an aqueous urea solution, that
is, a reducing agent has become equal to or smaller than
a predetermined remaining amount results in a situation
that the operating speed of a working actuator for driving
a load such as a front working implement becomes slower
and the operating speeds of a travel actuator and swing
actuator also become slower. Namely, the operating
speeds of all the actuators become slower, so that mo-
tions of a load, such as the front working implement, and
other loads, such as a travel base and swing upperstruc-
ture, become slow. There is, accordingly, such a concern
that it may take time in traveling to a replenishment place
for the reducing agent or a trouble may arise in connec-
tion with such an operation as needed to quickly perform
a travel or swing for the avoidance of a danger in the
event of an emergency.
[0006] The present invention has been completed in
view of the current situation of the above-mentioned con-
ventional technology, and its object is to provide a con-
struction machine capable of performing a necessary op-
eration without a difficulty even when the remaining
amount of a reducing agent has become small.

Means for Solving the Problems

[0007] To achieve this object, the present invention is
characterized in that in a construction machine having
an engine, a power source drivable by the engine, and
plural actuators drivable by power fed from the power
source, said actuators including a predetermined actua-
tor, and also an exhaust gas treatment system arranged
in an exhaust passage from the engine, and comprising
a reduction catalyst for reducing and purifying nitrogen
oxides in exhaust gas with the reducing agent, a reducing
agent storage tank, and a remaining reducing-agent
amount detector for detecting a remaining amount of the
reducing agent stored in the reducing agent storage tank,
the construction machine is provided with an actuator
operation control means for performing, when the re-
maining amount of the reducing agent in the reducing
agent storage tank is detected by the remaining reducing-
agent amount detector to have become equal to or small-
er than a predetermined remaining amount, limiting con-
trol to limit an operation of the predetermined actuator
such that a load driven by the predetermined actuator
becomes difficult to exhibit a function thereof, and at a
same time, holding control for holding at least one other
actuator, which is different from the predetermined actu-
ator, operable such that a function of another load driven
by the at least one other actuator can be exhibited.
[0008] To enable an operation for replenishing the re-
ducing agent or a necessary operation such as a quick
operation for the avoidance of a danger in the event of
an emergency even when the remaining amount of the
reducing agent in the reducing agent storage tank has
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become small, the present invention constituted as de-
scried above performs advance selection of an actuator,
which can be considered to be kept inoperative under
such a situation, as the predetermined actuator, and also
advance selection of at least one other actuator, an op-
eration of which is considered to be needed under such
a situation, as the remaining actuators. When the remain-
ing amount of the reducing agent in the reducing agent
storage tank is detected by the remaining reducing-agent
amount detector to have become equal to or smaller than
the predetermined remaining amount in the above-de-
scribed situation, the limiting control is performed by the
actuator operation control means to limit the operation
of the predetermined actuator so that the exhibition of
the function of the load driven by the predetermined ac-
tuator is inhibited, and on the other hand, the holding
control is performed by the actuator operation control
means to hold the at least one other actuator operable
such that the function of the another load driven by the
at least one other actuator can be exhibited.
[0009] As described above, when the remaining
amount of the reducing agent in the reducing agent stor-
age tank has become equal to or smaller than the pre-
determined remaining amount, the operation of the pre-
determined actuator is limited under the limiting control
by the actuator operation control means to reduce the
load on the engine, thereby making it possible to lower
the concentration of NOx in exhaust gas. As a conse-
quence, the degree of decrease of the reducing agent in
the reducing agent storage tank can be limited.
[0010] The operation of the predetermined actuator is
limited as described above, and as a result, the motion
of the load driven by the predetermined actuator is limit-
ed. This can make the operator of the construction ma-
chine become aware that the remaining amount of the
reducing agent in the reducing agent storage tank is
equal to or smaller than the predetermined remaining
amount and the reducing agent needs to be replenished.
[0011] In particular, even when the remaining amount
of the reducing agent in the reducing agent storage tank
has become equal to or smaller than the predetermined
remaining amount, it is still possible, as describedabove,
to drive the another load by an operation of the at least
one other actuator and hence to perform a necessary
operation without a difficulty.
[0012] The present invention is also characterized in
that in the above-described invention, the limiting control
performed by the actuator operation control means is
control that inhibits the operation of the predetermined
actuator.
[0013] According to the present invention constituted
as described above, the drive of the load associated with
the predetermined actuator is stopped under the limiting
control by the actuator operation control means when the
remaining amount of the reducing agent in the reducing
agent storage tank has become equal to or smaller than
the predetermined remaining amount. As a conse-
quence, the load on the engine can be reduced more

certainly. Further, it is possible to make the operator be-
come aware more clearly that the remaining amount of
the reducing agent in the reducing agent storage tank is
small and the reducing agent needs to be replenished.
[0014] The present invention is further characterized
in that in the above-described invention, the holding con-
trol performed by the actuator operation control means
is control that enables an operation of the at least one
other actuator at a normal speed free from any speed
limitation to the at least one other actuator.
[0015] According to the present invention constituted
as described above, the at least one other actuator can
still be operated at the normal speed to perform the nec-
essary operation more certainly under the holding control
by the actuator operation limiting means even when the
remaining amount of the reducing agent in the reducing
agent storage tank has become equal to or smaller than
the predetermined remaining amount.
[0016] The present invention is still further character-
ized in that in the above-described invention, the at least
one other actuator is the travel actuator or swing actuator
and the predetermined actuator is an actuator different
from the travel actuator or swing actuator.
[0017] According to the present invention constituted
as described above, it is still possible to perform a travel
operation by the operation of the travel actuator and/or
a swing operation by the swing actuator even when the
remaining amount of the reducing agent in the reducing
agent storage tank has become equal to or smaller than
the predetermined remaining amount. Therefore, it is
possible to promptly perform a replenishing operation of
the reducing agent by the travel operation or an avoid-
ance maneuver in the event of an emergency by the travel
operation and/or swing operation.
[0018] The present invention is even still further char-
acterized in that in the above-described invention, the
construction machine is a hydraulic excavator and the
predetermined actuator is an actuator for driving a front
working implement.
[0019] According to the present invention constituted
as described above, the motion of the front working im-
plement is limited under the limiting control by the actu-
ator operation limiting means when the remaining
amount of the reducing agent in the reducing agent stor-
age tank has become equal to or smaller than the pre-
determined remaining amount. By the limited motion of
the front working implement, it is, therefore, possible to-
make the operator of the hydraulic excavator become
aware that the remaining amount of the reducing agent
in the reducing agent storage tank is small and the re-
ducing agent needs to be replenished.

Advantageous Effects of the Invention

[0020] To enable a necessary operation even when
the reducing agent has become small, the present inven-
tion beforehand selects an actuator, which can be con-
sidered to be kept inoperative under such a situation, as
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a predetermined actuator, and also beforehand selects
at least one other actuator, an operation of which is con-
sidered be needed under such a situation, as an actuator
different from the predetermined actuator. When the re-
maining amount of the reducing agent has become equal
to or smaller than the predetermined remaining amount,
the motion of the load driven by the predetermined actu-
ator is limited under limiting control of the predetermined
actuator by the actuator operation control means. By this
limited motion of the load, it is possible to make the op-
erator of the construction machine become aware that
the reducing agent needs to be replenished. Further,
when the remaining amount of the reducing agent has
become equal to or smaller than the predetermined re-
maining amount as described above, the limiting control
of the predetermined actuator can reduce the load on the
engine, thereby making it possible to lower the concen-
tration of NOx in exhaust gas and hence to limit the de-
gree of decrease of the reducing agent in the reducing
agent storage tank. In particular, even in a situation that
the remaining amount of the reducing agent has become
equal to or smaller than the predetermined remaining
amount, the operating speed of the at least one other
actuator can be held so that the another load associated
with the at least one other actuator can be quickly moved.
It is, therefore, possible to perform without a difficulty a
necessary operation such as an operation for the replen-
ishment of the reducing agent or an operation for the
avoidance of a danger in the event of an emergency. The
construction machine can, therefore, be provided with
higher reliability than conventional construction ma-
chines.

Best Mode for Carrying out the Invention

[0021] The present invention will hereinafter be de-
scribed based on a best mode for carrying out the con-
struction machine according to the present invention.
[0022] FIG. 1 is a side view showing a hydraulic exca-
vator according to one embodiment of the construction
machine of the present invention, FIG. 2 is a diagram
depicting a drive circuit and exhaust gas treatment sys-
tem arranged in the embodiment, and FIG. 3 is a flow
chart illustrating essential parts of processing executed
at a controller included in the drive circuit arranged in the
embodiment.
[0023] As shown in FIG. 1, this embodiment is provided
with a travel base 1 having tracks drivable by a travel
actuator, for example, a travel motor 2, and a swing up-
perstructure 3 disposed on the travel base 1 and drivable
by an unillustrated swing actuator, for example, a swing
motor. An operator’ s cab 4 is arranged on the swing
upperstructure 3 at a forward position thereof. At a posi-
tion rear of the operator’s cab 4, an engine compartment
5 is arranged with an engine 6 accommodated therein,
and on a rear end portion, a counterweight 7 for ensuring
weight balancing is arranged.
[0024] This embodiment is provided, on a forward side

of the swing upperstructure 5, with a boom 8 mounted
pivotally in an up-and-down direction on the swing up-
perstructure 5, an arm 9 secured pivotally in an up-and-
down direction on a free end of the boom 8, and a bucket
10 attached pivotally in an up-and-down direction on a
free end of the arm 9. This embodiment is also provided
with a boom cylinder 11 for driving the boom 8, an arm
cylinder 12 for driving the arm 9, and a bucket cylinder
13 for driving the bucket 10. A front working implement,
which can perform digging work and the like, is construct-
ed by these boom 8, arm 9, bucket 10, boom cylinder 11,
arm cylinder 12 and bucket cylinder 13.
[0025] As depicted in FIG. 2, this embodiment is also
provided with main hydraulic pumps 14,15 and pilot hy-
draulic pumps 16, 17, which are drivable by the engine
6 and make up power sources. In FIG. 2, a hydraulic
cylinder 18 which constitutes a hydraulic actuator exem-
plifies the above-mentioned boom cylinder 11, arm cyl-
inder 12 or bucket cylinder 13. On the other hand, a hy-
draulic motor 20 exemplifies the above-mentioned travel
motor 2 or swing motor.
[0026] The above-mentioned front working implement
makes up a load drivable by the hydraulic cylinder 18,
while the above-mentioned travel base 1 or swing upper-
structure 3 makes up another load drivable by the hy-
draulic motor 20. It is to be noted that, to enable an nec-
essary operation of the above-mentioned hydraulic cyl-
inder 18 even when a reducing agent in a reducing agent
storage tank 30 has become equal to or smaller than a
predetermined remaining amount, the hydraulic cylinder
18 has been selected beforehand as a predetermined
actuator which can be considered to be kept inoperative
under such a situation while the hydraulic motor 20 has
been selected beforehand as another actuator an oper-
ation of which is considered be needed under such a
situation.
[0027] This embodiment is also provided with a first
directional control valve 19 arranged between the main
hydraulic pump 14 and the hydraulic cylinder 18 to control
a flow of pressure oil to be fed from the main hydraulic
pump 14 to the hydraulic cylinder 18, a second directional
control valve 21 arranged between the main hydraulic
pump 15 and the hydraulic motor 20 to control a flow of
pressure oil to be fed from the main hydraulic pump 15
to the hydraulic motor 20, a first control device 22 for
generating a secondary pressure, which is adapted to
switch the first directional control valve 19, as a signal
pressure by using as a primary pressure a pilot pressure
delivered from the pilot hydraulic pump 16, and a second
control device 23 for generating a secondary pressure,
which is adapted to switch the second directional control
valve 21, as a signal pressure by using as a primary pres-
sure a pilot pressure delivered from the pilot hydraulic
pump 17. The above-described respective elements
make up the drive circuit arranged in this embodiment.
[0028] This embodiment is also provided with the ex-
haust gas treatment system for decreasing nitrogen ox-
ides, i.e., NOx in exhaust gas from the engine 6. As de-
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picted in FIG. 2, this exhaust gas treatment system in-
cludes a reduction catalyst 29 arranged in an exhaust
passage 28 of the engine 6 to reduce and purify NOx in
exhaust gas with a reducing agent such as an aqueous
urea solution, the reducing agent storage tank 30 for stor-
ing the reducing agent such as the aqueous urea solution,
and a remaining reducing-agent amount detector 33 for
detecting a remaining amount of the reducing agent
stored in the reducing agent storage tank 30. The exhaust
gas treatment system also includes a reducing agent
feeder 31 for drawing in the reducing agent from the re-
ducing agent remaining amount storage tank 30, in which
the reducing agent is stored, and feeding the same, and
a reducing agent injector 32 for injecting the reducing
agent, which has been fed by the reducing agent feeder
31, into the exhaust passage 28 at a location on an up-
stream side of the reduction catalyst 29.
[0029] This embodiment is also provided with a first
signal path 24 for guiding a signal pressure which is to
be fed from the first control device 22 to a control port of
the first directional control valve 19, a first signal control
device 25 composed, for example, of an on/off valve ca-
pable of cutting off or communicating the first signal path
24, a second signal path 26 for guiding a signal pressure
which is to be fed from the second control device 23 to
a control port of the second directional control valve 21,
and a second signal control device 27 composed, for
example, of an on/off valve capable of cutting off or com-
municating the second signal path 26. This embodiment
is also provided with a controller 35 having a determina-
tion means for comparing the remaining amount of the
reducing agent as detected by the above-mentioned re-
maining reducing-agent amount detector 33 with the pre-
determined remaining amount set in advance and mak-
ing a determination and adapted to output, based on a
result of the determination, control signals to control the
first signal control device 25 and second signal control
device 27, and a monitor 34 connected to the controller
35 and capable of displaying that the remaining amount
of the reducing agent is small. This monitor 34 is ar-
ranged, for example, in the operator’ s cab 4.
[0030] The above-mentioned controller 35 and the
above-mentioned first signal control device 25 and sec-
ond signal control device 27 make up an actuator oper-
ation control means that, when the remaining amount of
the reducing agent in the reducing agent storage tank 30
is detected by the remaining reducing-agent amount de-
tector 33 to have become equal to or smaller than the
predetermined remaining amount, performs limiting con-
trol to limit an operation of the hydraulic cylinder 18 as
the predetermined actuator such that the load driven by
the hydraulic cylinder 18, specifically the front working
implement becomes difficult to exhibit its function, and
at a same time, holding control to enable an operation of
the hydraulic motor 20 as the at least one other actuator
different from the predetermined actuator such that the
function of another load driven by the hydraulic motor 20,
specifically the travel base 1 or swing upperstructure 3

is exhibited.
[0031] The limiting control performed by the actuator
operation control means can be, for example, control that
inhibits an operation of the hydraulic cylinder 18, while
the holding control performed by the actuator operation
control means can be, for example, control that enables
an operation of the hydraulic motor 20 at a normal speed
free from any speed limitation to the hydraulic motor 20.
[0032] In this embodiment constituted as described
above, while the reducing agent in the reducing agent
storage tank 30 is detected by the remaining reducing-
agent amount detector 33 to be greater than the prede-
termined remaining amount and to be in such a remaining
amount as requiring no replenishment, specifically when
a determination (remaining urea solution amount % pre-
determined remaining amount?) by the determination
means built in the controller 35 as shown in step S1 of
FIG. 3 is "NO", the first signal control device 25 and sec-
ond signal control device 27 hold the first signal path 24
and second signal path 26 in communicated states, re-
spectively, by control signals outputted from the control-
ler 35 on the basis of the determination.
[0033] When, for example, the first control device 22
is operated in the state that the first signal path 24 and
second signal path 26 are held communicated as de-
scribed above, a signal pressure corresponding to the
stroke of the operation of the first control device 22 is
applied to the control port of the first directional control
valve 19 via the first signal path 24 and first signal control
device 25, and the first directional control valve 19 is
switched. As a result, the pressure oil delivered from the
main hydraulic pump 14 is fed to the hydraulic cylinder
18 via the first directional control valve 19, and hence,
the hydraulic cylinder 18 is operated to drive the above-
mentioned front working implement. It is, therefore, pos-
sible to perform digging work or the like via driving of the
boom 8, arm 9 and bucket 10.
[0034] When, for example, the second control device
23 is operated in the state that the first signal path 24
and second signal path 26 are held communicated, a
signal pressure corresponding to the stroke of the oper-
ation of the second control device 23 is applied to the
control port of the second directional control valve 21 via
the second signal path 26 and second signal control de-
vice 27, and the second directional control valve 21 is
switched. As a result, the pressure oil delivered from the
main hydraulic pump 15 is fed to the hydraulic motor 20
via the second directional control valve 21, and hence,
the hydraulic motor 20 is operated to drive the travel base
1 or swing upperstructure. It is, therefore, possible to per-
form a combined operation of front work and travel, a
single travel operation, a single swing operation, or the
like.
[0035] During the above-mentioned drive of the front
working implement or the above-mentioned travel oper-
ation or swing operation, the reducing agent which has
been drawn in by the reducing agent feeder 31 from the
reducing agent storage tank 30 is fed to the reducing
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agent injector 32, and is then injected from the reducing
agent injector 32 into the exhaust passage 28 of the en-
gine 6. Exhaust gas, in which the reducing agent has
been incorporated as described above, comes into con-
tact with the reduction catalyst 29 arranged in the exhaust
passage 28, whereby NOx in the exhaust gas are de-
greased as is known well.
[0036] On the other hand, when the remaining amount
of the reducing agent in the reducing-agent storage tank
30 is detected by the remaining reducing agent amount
detector 33 to be smaller than the predetermined remain-
ing amount and to be a remaining amount that needs to
be replenished, specifically when the determination (re-
maining urea solution amount % predetermined remain-
ing amount?) by the determination means built in the con-
troller 35 as shown in step S2 of FIG. 3 is "YES", a display
signal is outputted from the controller 35 to the monitor
34, and a warning is displayed on the monitor 34 to the
effect that the remaining amount of the reducing agent
is small and a replenishment is needed. In addition, the
actuator operation control means as an element charac-
teristic to this embodiment is actuated to perform limiting
control that the first signal control device 25 cuts off the
first signal path 24 by a control signal from the controller
35, specifically limiting control that inhibits an operation
of the hydraulic cylinder 18 which drives the front working
implement, and also holding control that the second sig-
nal control device 27 still holds the second signal path
26 in the communicated state, specifically holding control
that enables an operation of the hydraulic motor 20, which
drives the travel base 1 or swing upperstructure 3, at the
normal speed free from any speed limitation to the hy-
draulic motor 20. As a consequence, the front working
implement is held in a drive stopped state that its function
cannot be exhibited, and the travel base 1 and swing
upperstructure 2 are held in states that their functions
can be exhibited.
[0037] Described specifically, even when the first con-
trol device 22 is operated, a signal pressure generated
at the first control device 22 is cut off at the first signal
control device 25 and is not guided to the control port of
the first directional control valve 19, so that the first di-
rectional control valve 19 is held in a neutral position.
Therefore, the pressure oil from the main hydraulic pump
14 is not fed to the hydraulic cylinder 18, and the front
working implement is held in the drive stopped state.
When the second control device 23 is operated, a signal
pressure corresponding to the stroke of the operation of
the second control device 23 is applied to the control port
of the second directional control valve 21 via the second
signal path 26 and second signal control device 27, and
the second directional control valve 21 is switched, as
mentioned above. As a result, the pressure oil delivered
from the main hydraulic pump 15 is fed to the hydraulic
motor 20, and the hydraulic motor 20 is operated to en-
able driving of the travel base 1 or swing upperstructure 3.
[0038] In this embodiment constituted as described
above, when the remaining amount of the reducing agent

in the reducing agent storage tank 30 has become equal
to or smaller than the predetermined remaining amount,
an operation of the hydraulic cylinder 18 is inhibited under
limiting control by the actuator operation control means
including the determination means built in the controller
35, and the front working implement is held in the drive
stopped state. Therefore, the load on the engine 6 is re-
duced, and the concentration of NOx in exhaust gas flow-
ing through the exhaust passage 28 can be lowered. As
a consequence, the degree of decrease of the reducing
agent in the reducing agent storage tank 30 can be lim-
ited.
[0039] The display of the warning on the monitor 34
can make the operator of the hydraulic excavator become
aware that the remaining amount of the reducing agent
in the reducing agent storage tank 30 is equal to or small-
er than the predetermined remaining amount and the re-
ducing agent needs to be replenished. In addition, the
operation of the hydraulic cylinder 18 is inhibited, and as
a result, the motion of the front working implement driven
by the hydraulic cylinder 18 is stopped. This stoppage
can also make the operator of the hydraulic excavator
become aware that the remaining amount of the reducing
agent in the reducing agent storage tank 30 is equal to
or smaller than the predetermined remaining amount and
the reducing agent needs to be replenished.
[0040] In particular, even when the remaining amount
of the reducing agent in the reducing agent storage tank
30 has become equal to or smaller than the predeter-
mined remaining amount as descried above, the travel
base 1 or swing upperstructure 3 can be quickly moved
by an operation of the hydraulic motor 20 so that a nec-
essary motion, specifically a travel operation or swing
operation can still be performed. It is, therefore, possible
to perform without a difficulty a travel operation at a nor-
mal speed for the replenishment of the reducing agent
or a quick travel operation or swing operation for the
avoidance of a danger in the event of an emergency. As
a consequence, the construction machine can be provid-
ed with high reliability.
[0041] The above-described embodiment is designed
to have a construction that the first signal control device
25 and second signal control device 27 are both com-
posed of on/off valves. However, the embodiment may
be designed to have a construction that the first signal
control device 25 is composed of a pressure control valve
and the second signal control device 27 is composed of
an on/off valve, a construction that the first signal control
device 25 is composed of an on/off valve and the second
signal control device 27 is composed of a pressure con-
trol valve, or a construction that the first signal control
device 25 and second signal control device 27 are both
composed of pressure control valves.
[0042] A description will be made of the case that the
embodiment is designed to have the construction that
the first signal control device 25 is composed of the pres-
sure control valve and the second signal control device
27 is composed of the on/off valve. When the remaining
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amount of the reducing agent in the reducing agent stor-
age tank 30 has become equal to or smaller than the
predetermined remaining amount, it becomes possible
to output a control signal from the controller 35 to the first
signal control device 25 such that the opening area of
the first signal control device 25 is controlled to permit
feeding to the control port of the first directional control
valve 19 a signal pressure capable of switching the first
directional control valve 19 such that the pressure oil can
be fed from the hydraulic pump 14 to the hydraulic cyl-
inder 18 at such a flow rate as allowing the front working
implement to undergo such an extremely slow movement
as failing to perform intended work. On the other hand,
the second signal control device 25 holds the second
signal path 26 in the communicated state even in such
a situation. The hydraulic motor 20 can, therefore, be
operated at a normal speed, so that the travel base 1 or
swing upperstructure 3 can be driven to perform a nec-
essary operation, such as a replenishing operation of the
reducing agent or an operation for the avoidance of a
danger in the event of an emergency, without a difficulty.
[0043] A description will next be made of the case that
the embodiment is designed to have the construction that
the first signal control device 25 is composed of the on/off
valve and the second signal control device 27 is com-
posed of the pressure control valve. When the remaining
amount of the reducing agent in the reducing agent stor-
age tank 30 has become equal to or smaller than the
predetermined remaining amount, the front working im-
plement is held in a drive stopped state, and at the same
time, it becomes possible to output a control signal from
the controller 35 to the second signal control device 27
such that the opening area of the second signal control
device 27 is controlled to feed to the control port of the
second directional control valve 21 a signal pressure ca-
pable of switching the second directional control valve
21 such that the pressure oil can be fed from the main
hydraulic pump 15 to the main hydraulic motor 20, which
drives the travel base 1 or swing upperstructure 2, at
such a flow rate as enabling a travel operation or swing
operation at a speed which is slower than the normal
speed but is still sufficiently fast. The embodiment con-
stituted as described above can also perform a neces-
sary operation without a difficulty in a situation that the
remaining amount of the reducing agent has become
equal to or smaller than the predetermined remaining
amount, although the operation is slower than that in the
first embodiment.
[0044] A description will further be made of the case
that the embodiment is designed to have the construction
that the first signal control device 25 and second signal
control device 27 are both composed of the pressure
control valves. In a situation that the remaining amount
of the reducing agent has become equal to or smaller
than the predetermined remaining amount, it is possible,
as is appreciated from the foregoing description, to per-
form such an extremely slow movement of the front work-
ing implement as failing to perform its intended work and

a travel operation or swing operation at a speed which
is slower than the normal speed but is still sufficiently
fast. It is, therefore, possible to perform a necessary op-
eration, such as a replenishing operation of the reducing
agent or an operation for the avoidance of a danger in
the event of an emergency, without a difficulty.
[0045] The above-described embodiment is designed
to have the construction that the hydraulic cylinder 18
has been selected beforehand as a predetermined actu-
ator to which the limiting control is applied and that the
hydraulic motor 20 has been selected beforehand as an-
other actuator to which the holding control is applied. The
present invention is, however, not limited to such a con-
struction. In view of necessary operations which are con-
ceivable under the situation that the reducing agent in
the reducing agent storage tank 30 has become small,
these predetermined actuator and another actuator can
be selected from plural actuators as needed.
[0046] The above-described embodiment is a hydrau-
lic excavator, but the present invention is not limited to
such a hydraulic excavator. The present invention can
be applied to various construction machines which are
each provided with an engine, an exhaust gas treatment
system and plural actuators.

Brief Description of the Drawings

[0047]

[FIG. 1] A side view showing a hydraulic excavator
as one embodiment of the construction machine ac-
cording to the present invention.
[FIG. 2] A diagram depicting a drive circuit and ex-
haust gas treatment system arranged in the embod-
iment.
[FIG. 3] A flow chart illustrating essential parts of
processing executed at a controller included in the
drive circuit arranged in the embodiment.

Legend

[0048]

1 Travel base
2 Travel motor (travel actuator)
3 Swing upperstructure
6 Engine
8 Boom
9 Arm
10 Bucket
11 Boom cylinder
12 Arm cylinder
13 Bucket cylinder
14 Main hydraulic pump (power source)
15 Main hydraulic pump (power source)
16 Pilot hydraulic pump (power source)
17 Pilot hydraulic pump (power source)
18 Hydraulic cylinder (predetermined actuator)
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19 First directional control valve
20 Hydraulic motor (at least one other actuator)
21 Second directional control valve
22 First control device
23 Second control device
24 First signal path
25 First signal control device (actuator operation con-

trol means)
26 Second signal path
27 Second signal control device (actuator operation

control means)
28 Exhaust passage
29 Reduction catalyst
30 Reducing agent storage tank
33 Remaining reducing-agent amount detector
35 Controller (actuator operation control means)

Claims

1. A construction machine having:

an engine (6), a power source (14, 15, 16, 17)
drivable by the engine, and plural actuators (11,
12, 13, 18, 20) drivable by power fed from the
power source, said actuators including a prede-
termined actuator (18), and
an exhaust gas treatment system arranged in
an exhaust passage (28) from the engine, and
comprising a reduction catalyst (29) for reducing
and purifying nitrogen oxides in exhaust gas with
the reducing agent, a reducing agent storage
tank (30), and a remaining reducing-agent
amount detector (33) for detecting a remaining
amount of the reducing agent stored in the re-
ducing agent storage tank (30), characterized
in that:

the construction machine is provided with
an actuator operation control means (35,
25, 27) for performing, when the remaining
amount of the reducing agent in the reduc-
ing agent storage tank (30) is detected by
the remaining reducing-agent amount de-
tector (33) to have become equal to or
smaller than a predetermined remaining
amount, limiting control to limit an operation
of the predetermined actuator (18) such that
a load driven by the predetermined actuator
(18) becomes difficult to exhibit a function
thereof, and at a same time, holding control
for holding the at least one other actuator
(20), which is different from the predeter-
mined actuator (18), operable such that a
function of another load driven by the at
least one other actuator (20) can be exhib-
ited.

2. The construction machine as defined in claim 1,
wherein the limiting control performed by the actua-
tor operation control means (35, 25, 27) is control
that inhibits the operation of the predetermined ac-
tuator (18).

3. The construction machine as defined in claim 1,
wherein the holding control performed by the actu-
ator operation control means (35, 25, 27) is control
that enables an operation of the at least one other
actuator (20) at a normal speed free from any speed
limitation to the at least one other actuator (20).

4. The construction machine as defined in any one of
claims 1-3, wherein:

the at least one other actuator (20) is the travel
actuator or swing actuator, and
the predetermined actuator (18) is an actuator
different from the travel actuator or swing actu-
ator.

5. The construction machine as defined in claim 4,
wherein:

the construction machine is a hydraulic excava-
tor, and
the predetermined actuator (18) is an actuator
(13) for driving a front working implement (10).

Patentansprüche

1. Baumaschine, aufweisend:

einen Motor (6), eine Kraftquelle (14, 15, 16, 17),
die von dem Motor antreibbar ist, und mehrere
Aktoren (11, 12, 13, 18, 20), die mit der von der
Kraftquelle abgegebenen Kraft antreibbar sind,
wobei die Aktoren einen vorbestimmten Aktor
(18) beinhalten, und
ein Abgasaufbereitungssystem, das in einem
von dem Motor kommenden Abgastrakt (28) an-
geordnet ist und einen Reduktionskatalysator
(29) zum Reduzieren und Reinigen von Sticko-
xiden aus dem Abgas mit dem Reduktionsmittel,
einen Reduktionsmittel-Vorratstank (30) und ei-
ne Reduktionsmittel-Restmenge-Erfassungs-
einrichtung (33) zum Erfassen einer verbleiben-
den Menge des in dem Reduktionsmittel-Vor-
ratstank (30) gelagerten Reduktionsmittel um-
fasst, dadurch gekennzeichnet, dass:

die Baumaschine mit einem Aktorbetriebs-
steuerungsmittel (35, 25, 27) ausgestattet
ist, um, wenn von der Reduktionsmittel-
Restmenge-Erfassungseinrichtung (33) er-
fasst wird, dass die verbleibende Menge
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des Reduktionsmittels in dem Reduktions-
mittel-Vorratstank (30) kleiner oder gleich
einer vorbestimmten verbleibenden Menge
geworden ist, eine Beschränkungssteue-
rung durchzuführen, um einen Betrieb des
vorbestimmten Aktors (18) zu beschrän-
ken, so dass es schwierig wird, dass ein von
dem vorbestimmten Aktor (18) angetriebe-
ner Verbraucher eine Funktion ausführt,
und gleichzeitig eine Haltesteuerung durch-
zuführen, um den mindestens einen Aktor
(20) zu halten, der ein anderer als der vor-
bestimmte Aktor (18) ist, so dass eine Funk-
tion eines von dem mindestens einen an-
deren Aktor (20) angetriebenen anderen
Verbrauchers ausgeführt werden kann.

2. Baumaschine wie in Anspruch 1 definiert, wobei die
von dem Aktorbetriebssteuerungsmittel (35, 25, 27)
durchgeführte Beschränkungssteuerung eine Steu-
erung ist, die den Betrieb des vorbestimmten Aktors
(18) hemmt.

3. Baumaschine wie in Anspruch 1 definiert, wobei die
von dem Aktorbetriebssteuerungsmittel (35, 25, 27)
durchgeführte Haltesteuerung eine Steuerung ist,
die einen Betrieb des mindestens einen anderen Ak-
tors (20) mit einer normalen Drehzahl ohne eine
Drehzahlbeschränkung für den mindestens einen
anderen Aktor (20) ermöglicht.

4. Baumaschine wie in einem der Ansprüche 1 bis 3
definiert, wobei:

der mindestens eine andere Aktor (20) der Fahr-
aktor oder Schwenkaktor ist, und
der vorbestimmte Aktor (18) ein Aktor ist, der
ein anderer als der Fahraktor oder Schwenkak-
tor ist.

5. Baumaschine wie in Anspruch 4 definiert, wobei.
die Baumaschine ein Hydraulikbagger ist, und
der vorbestimmte Aktor (18) ein Aktor (13) zum An-
treiben eines Front-Arbeitsgeräts (10) ist.

Revendications

1. Machine de construction ayant :

un moteur (6), une source d’énergie (14, 15, 16,
17) pouvant être entraînée par le moteur et plu-
sieurs actionneurs (11, 12, 13, 18, 20) pouvant
être entraînés par l’énergie fournie par la source
d’énergie, lesdits actionneurs comprenant un
actionneur (18) prédéterminé, et
un système de traitement de gaz d’échappe-
ment agencé dans un passage d’échappement

(28) provenant du moteur et comprenant un ca-
talyseur réducteur (29) pour réduire et purifier
les oxydes d’azote dans le gaz d’échappement
avec l’agent de réduction, un réservoir de stoc-
kage d’agent de réduction (30) et un détecteur
de quantité résiduelle d’agent de réduction (33)
pour détecter une quantité résiduelle de l’agent
de réduction stocké dans le réservoir de stoc-
kage d’agent de réduction (30), caractérisée en
ce que :

la machine de construction est prévue avec
un moyen de commande de fonctionne-
ment d’actionneur (35, 25, 27) pour réaliser,
lorsque la quantité résiduelle de l’agent de
réduction dans le réservoir de stockage
d’agent de réduction (30) est détectée par
le détecteur de quantité résiduelle d’agent
de réduction (33) comme étant égale ou in-
férieure à une quantité résiduelle prédéter-
minée, la commande de limite afin de limiter
le fonctionnement de l’actionneur (18) pré-
déterminé de sorte qu’il devient difficile
d’exposer la fonction d’une charge entraî-
née par l’actionneur (18) prédéterminé et
en même temps, la commande de maintien
afin de maintenir opérationnel le au moins
un autre actionneur (20), qui est différent de
l’actionneur (18) prédéterminé, de sorte
qu’une fonction d’une autre charge entraî-
née par le au moins un autre actionneur (20)
peut être exposée.

2. Machine de construction selon la revendication 1,
dans laquelle la commande de limite réalisée par le
moyen de commande de fonctionnement d’action-
neur (35, 25, 27) est la commande qui empêche le
fonctionnement de l’actionneur (18) prédéterminé.

3. Machine de construction selon la revendication 1,
dans laquelle la commande de maintien réalisée par
le moyen de commande de fonctionnement d’action-
neur (35, 25, 27) est la commande qui permet un
fonctionnement du au moins un autre actionneur (20)
à une vitesse normale dépourvue de toute limitation
de vitesse du au moins un autre actionneur (20).

4. Machine de construction selon l’une quelconque des
revendications 1 à 3, dans laquelle :

le au moins un autre actionneur (20) est l’action-
neur de déplacement ou l’actionneur d’oscilla-
tion, et
l’actionneur (18) prédéterminé est un actionneur
différent de l’actionneur de déplacement ou de
l’actionneur d’oscillation.

5. Machine de construction selon la revendication 4,
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dans laquelle :

la machine de construction est une pelle hydrau-
lique, et
l’actionneur (18) prédéterminé est un actionneur
(13) pour entraîner un outil de travail avant (10).
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