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Description

Technical Field

[0001] The present invention relates to a control sys-
tem for controlling an engine, a pump, and other compo-
nents of a hydraulic excavator or other construction ma-
chine. More specifically, the present invention relates to
a construction machine control system that is capable of
changing an engine revolution speed setting and a pump
torque setting. A control system as described in the pre-
amble portion of patent claim 1 has been known from EP
0 989 242 A1

Background Art

[0002] A construction machine such as a hydraulic ex-
cavator generally includes a diesel engine. The diesel
engine drives a hydraulic pump of a variable displace-
ment type. A hydraulic fluid discharged from the hydraulic
pump drives a plurality of hydraulic actuators to perform
necessary operations. The engine includes a fuel injec-
tion device. The fuel injection device controls a fuel in-
jection amount, thereby controlling an engine revolution
speed and an output torque.
[0003] Meanwhile, pump torque control is exercised
over the hydraulic pump, which is rotationally driven by
the engine, in order to prevent the engine from being
excessively loaded. The pump torque control is exercised
to prevent the maximum torque of the hydraulic pump
from exceeding a setting by reducing the displacement
volume of the hydraulic pump in accordance with an in-
crease in the load pressure of the hydraulic pump.
[0004] A predetermined revolution speed is basically
selected for the engine by using an engine control dial.
Besides, the revolution speed of the engine is controlled
depending on the situation. An appropriate pump toque
is then set in accordance with such revolution speed con-
trol.
[0005] Optimizing the engine revolution speed setting
and the pump torque setting makes it possible to provide
improved fuel efficiency while maintaining the operability
of the hydraulic excavator.
[0006] A control device for controlling an engine and a
pump of a construction machine is disclosed, for in-
stance, in JP 8-093520 A. The control device provides
improved fuel efficiency by automatically controlling an
engine revolution speed and a pump torque in accord-
ance with the work to be performed.
[0007] The control device (control system) is a con-
struction machine control device that controls the engine
revolution speed by displacing the rack of an all-speed
governor to increase or decrease the fuel injection
amount, uses the engine to drive the pump, and controls
the torque of the pump with a torque setup regulator. The
control device includes a controller that detects the
amount of displacement with a rack sensor and calcu-
lates an effective engine load factor by performing a sta-

bilization process on the displacement amount of the
rack. Further, work modes for multiple stages, which de-
pend on the combinations of the engine revolution speed
and pump torque, are set in the controller so as to control
an engine revolution speed setting device and a torque
setup regulator in accordance with a work mode desig-
nated by the controller. Furthermore, intermediate work
modes included in the multiple stage work modes are
provided with a region for switching to a next-stage work
mode, a stabilized region, and a region for switching to
a previous-stage work mode. Moreover, a highest-stage
work mode is provided with a stabilized region and a re-
gion for switching to a previous-stage work mode. A low-
est-stage work mode is provided with a region for switch-
ing to a next-stage work mode and a stabilized region.
In addition, a switching region of each work mode has a
portion that overlaps with a stabilized region in the next
or previous stage work mode designated by the switching
region. Meanwhile, when the effective engine load factor
is above a predetermined value and a switching region
in a certain work mode persists for a period not shorter
than a predetermined period of time, control is exercised
to switch to the next or previous stage work mode des-
ignated by the switching region.
[0008] ........EP 0 989 242 A1 discloses a control sys-
tem for a construction machine having a plurality of com-
ponents including an engine, a hydraulic pump driven by
the engine, an actuator driven by a hydraulic fluid dis-
charged from the hydraulic pump, a member driven by
the actuator, a front, a counterweight, a hydraulic fluid
and conduit, at least one of the components being selec-
tively changeable from one component state to another,
the control system comprising: component state selec-
tion means for selecting at least one of a plurality of com-
ponent states; and engine revolution speed/pump torque
setting change means for changing the setting of an en-
gine revolution speed and the setting of a pump torque
in accordance with the component state selected by the
component state selection means.

Summary of the Invention

Problem to be Solved by the Invention

[0009] When a product is manufactured at a factory, a
standard model formed of standard components (e.g., a
front device) is mass-produced. However, when the prod-
uct is to be shipped out of the factory, some components
may be replaced as needed to meet the request of a
customer.
[0010] Further, in recent years, it is frequent that a leas-
ing company purchases a large number of construction
machines and leases them to a construction company or
other customer. When purchasing the construction ma-
chines, the leasing company generally purchases stand-
ard models. However, when leasing the construction ma-
chines to the customer, the leasing company sometimes
replaces some components of the construction machines
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as needed to meet the request of the customer.
[0011] Prior-art control systems are designed on the
assumption that they will be used with standard models
of construction machines. Therefore, if some compo-
nents of a construction machine, particularly, compo-
nents affecting the fuel consumption, are replaced, de-
sired effects may not be obtained.
[0012] Further, when engine revolution speed and
pump torque settings are to be changed in accordance
with component replacements, a high level of technical
expertise is required to obtain desired effects.
[0013] An object of the present invention is to provide
a construction machine control system that is not only
capable of providing improved fuel efficiency without sac-
rificing the operability of a construction machine by
changing the setting of an engine revolution speed and
the setting of a pump torque in accordance with a com-
ponent targeted for replacement when a certain compo-
nent, particularly, a component affecting the fuel con-
sumption, is replaced, but also capable of changing such
settings with ease.

Means for Solving the Problem

[0014] The above object is accomplished, according
to an aspect of the present invention, with a control sys-
tem having the features of claim 1.
[0015] Dependent claims are directed on features of
preferred embodiments of the invention.

Effects of the Invention

[0016] The present invention makes it possible to pro-
vide improved fuel efficiency without sacrificing the op-
erability of a construction machine by changing the set-
ting of an engine revolution speed and the setting of a
pump torque in accordance with a component targeted
for replacement when a certain component, particularly,
a component affecting the fuel consumption, is replaced.
The present invention also makes it possible to change
such settings with ease.

Brief Description of the Drawings

[0017]

FIG. 1 is a diagram illustrating the overall configura-
tion of a control system.
FIG. 2 is an external view of a hydraulic excavator.
FIG. 3 is a partially enlarged perspective view illus-
trating the inside of a cabin 107.
FIG. 4 shows an example of a menu screen.
FIG. 5 is a conceptual diagram illustrating the tree
structure of screens.
FIG. 6 shows an example of a component selection
screen.
FIG. 7 shows an example of a front state selection
screen.

FIG. 8 shows an example of a counterweight state
selection screen.
FIG. 9 shows an example of a hydraulic fluid state
selection screen.
FIG. 10 shows an example of a conduit state selec-
tion screen.
FIG. 11 shows an example of an engine revolution
speed/pump torque setting change table.
FIG. 12 is a diagram illustrating an exemplary rela-
tionship between the engine revolution speed and
pump torque of a standard model.
FIG. 13 is a diagram illustrating an exemplary rela-
tionship between the engine revolution speed and
pump torque that prevails after setting changes.
FIG. 14 shows the front state selection screen for
the addition of a component state.
FIG. 15 shows an engine revolution speed/pump
torque setting change screen for the addition of a
component state.
FIG. 16 shows the component selection screen for
the addition of a component.
FIG. 17 shows an attachment state selection screen
for the addition of a component.
FIG. 18 shows the engine revolution speed/pump
torque setting change screen for the addition of a
component.
FIG. 19 shows the component selection screen for
the deletion of a component.
FIG. 20 shows the attachment state selection screen
for the correction of setting changes.
FIG. 21 shows the engine revolution speed/pump
torque setting change screen for the correction of
setting changes.
FIG. 22 is a diagram illustrating the upper and lower
limits for an increase and decrease in the engine
revolution speed and in the pump torque.

Mode for Carrying Out the Invention

<First Embodiment>

[0018] A first embodiment of the present invention will
now be described with reference to the accompanying
drawings.

Configuration

[0019] FIG. 1 is a diagram illustrating the overall con-
figuration of a control system according to the first em-
bodiment of the present invention.
[0020] A construction machine, such as a hydraulic ex-
cavator, includes an engine 1, a hydraulic pump 2, and
an actuator 4. An output shaft of the engine 1 is connected
to the hydraulic pump 2. The hydraulic pump 2 is rota-
tionally driven by the engine 1. A valve device 3 is con-
nected to a discharge path (conduit 7) of the hydraulic
pump 2. Hydraulic fluid 8 is supplied to the actuator 4
through the valve device to drive the actuator 4. The hy-
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draulic pump 2 includes a regulator 5 that controls the
tilting (the tilting amount of a swash plate or the like, that
is, the displacement volume or capacity) of the hydraulic
pump 2 in accordance with the discharge pressure of the
hydraulic pump 2 in order to prevent the torque consumed
by the hydraulic pump 2 from exceeding its maximum
absorption torque.
[0021] The control system controls the revolution
speed of the engine 1, the torque of the engine, and the
hydraulic pump 2. The control system includes, for ex-
ample, a vehicle body controller 11, an engine controller
12, a monitor controller 13, and an information process-
ing controller 14. These controllers are interconnected
through a communication line 15 to form a vehicle body
network.
[0022] The vehicle body controller 11 provides overall
control of the vehicle body, including the control of a hy-
draulic drive system. For example, the vehicle body con-
troller 11 controls the discharge pressure and discharge
flow rate of the hydraulic pump 2 by controlling the reg-
ulator 5 of the hydraulic pump 2.
[0023] The engine controller 12 inputs a revolution
speed command signal of an engine control dial. In ac-
cordance with the revolution speed command signal and
with an actual revolution speed detection signal from a
revolution speed sensor, the engine controller 12 controls
the revolution speed of the engine 1 and the engine
torque. Separately from this control, the engine controller
12 controls the revolution speed as needed.
[0024] The monitor controller 13 inputs various signals
and various arithmetic processing results through the
communication line 15 and sends a display signal to a
monitor device 6, thereby causing a display screen 6a to
display information included in the input signals. The
monitor controller 13 also inputs a command signal gen-
erated from an operating switch 6b, which acts as a user
interface.
[0025] The information processing controller 14 col-
lects and records information transmitted from the vehicle
body controller 11, the engine controller 12, the monitor
controller 13, and various sensors (not shown).
[0026] FIG. 2 is an external view of a hydraulic exca-
vator, which is an example of the construction machine.
The hydraulic excavator includes a lower travel structure
100, an upper swing structure 101, and a front work de-
vice 102. The lower travel structure 100 includes left and
right crawler travel devices 103a, 103b and is driven by
left and right travel motors 104a, 104b. The upper swing
structure 101 is swingably mounted on the lower travel
structure 100 and driven by a swing motor 105. The front
work device 102 is elevatably mounted on the front of
the upper swing structure 101. The upper swing structure
101 includes an engine room 106, a cabin 107, and a
counterweight 108. The engine 1 is disposed in the en-
gine room 106.
[0027] The front work device 102 is an articulated
structure having a boom 111, an arm 112, and a bucket
113. The boom 111 pivots in an up-down direction when

a boom cylinder 114 expands or contracts. The arm 112
pivots in the up-down direction and in a front-rear direc-
tion when an arm cylinder 115 expands or contracts. The
bucket 113 pivots in the up-down direction and in the
front-rear direction when a bucket cylinder 116 expands
or contracts.
[0028] The actuator 4 shown in FIG. 1 represents a
plurality of actuators such as the swing motor 105, the
arm cylinder 115, the boom cylinder 114, the bucket cyl-
inder 116, and the travel motors 104a, 104b.
[0029] The construction machine may be a wheel load-
er or a wheel hydraulic excavator.
[0030] FIG. 3 is a partially enlarged perspective view
illustrating the inside of the cabin 107.
[0031] The monitor device 6 is disposed at such a po-
sition that it can easily be viewed by an operator in the
cabin 107 of the hydraulic excavator. The monitor device
6 primary displays basic vehicle body information about
the hydraulic excavator such as the remaining amount
of fuel and the temperature of cooling water. The monitor
device 6 includes the display screen 6a and the operating
switch 6b and is controlled by the monitor controller 13.
The operating switch 6b is disposed below the display
screen 6a. When the operating switch 6b is manipulated,
the monitor device 6 selectively displays vehicle body
information including the basic vehicle body information.
The display screen 6a and the operating switch 6b also
function as an interface. More specifically, the operator
can perform various setup operations concerning the ve-
hicle body by manipulating the operating switch 6b while
viewing the display screen 6a.
[0032] FIG. 4 shows an example of a menu screen that
appears on the display screen 6a. Pressing a menu key
of the operating switch 6b causes the display screen 6a
to switch from a basic vehicle body information screen
(not shown) to the menu screen. The menu screen shows
a plurality of menu options, namely, monitoring, trouble-
shooting, vehicle body information download, and vehi-
cle body component replacement setup. "Down", "Up"
"Decision" (finger), "Return", and "Menu" icons are re-
spectively displayed at positions corresponding to the F1
key, F2 key, F5 key, F6 key, and menu key of the oper-
ating switch 6b. The options on the menu screen can be
selected by moving a cursor (a thick outline in the figure)
up or down and pressing the "Decision" key. The descrip-
tion of the options for monitoring, troubleshooting, and
vehicle body information download is omitted.
[0033] Returning to FIG. 1, the characteristic configu-
ration of the present embodiment will be described.
[0034] The vehicle body controller 11 includes an en-
gine revolution speed/pump torque setting change func-
tion section 11a as one of its functions. The monitor con-
troller 13 includes a component selection screen/com-
ponent state selection screen display function section
13a as one of its functions. The information processing
controller 14 stores an engine revolution speed/pump
torque setting change table 14a as one item of informa-
tion.
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[0035] FIG. 5 is a conceptual diagram illustrating the
tree structure of screens that are displayed on the display
screen 6a by the component selection screen/compo-
nent state selection screen display function section 13a.
The component selection screen/component state selec-
tion screen display function section 13a displays a com-
ponent selection screen (see FIG. 6), a front state selec-
tion screen (see FIG. 7), a counterweight state selection
screen (see FIG. 8), a hydraulic fluid state selection
screen (see FIG. 9), and a conduit state selection screen
(see FIG. 10).
[0036] FIG. 6 shows an example of the component se-
lection screen, which appears on the display screen 6a.
When the vehicle body component replacement setup is
selected from the menu screen (see FIG. 4), the display
screen 6a switches to the component selection screen.
The component selection screen shows a plurality of op-
tions, namely, front, counterweight, hydraulic fluid, and
conduit. When a certain option is selected, the associated
component is selected.
[0037] FIG. 7 shows an example of the front state se-
lection screen. When the front is chosen as a selected
option from the component selection screen (see FIG.
6), the display screen 6a switches to the front state se-
lection screen. The front state selection screen shows a
plurality of options, namely, standard front, reinforced
front, lightweight front.
[0038] FIG. 8 shows an example of the counterweight
state selection screen. When the counterweight is cho-
sen as a selected option from the component selection
screen (see FIG. 6), the display screen 6a switches to
the counterweight state selection screen. The counter-
weight state selection screen shows a plurality of options,
namely, standard counterweight, heavy counterweight,
and light counterweight.
[0039] FIG. 9 shows an example of the hydraulic fluid
state selection screen. When the hydraulic fluid is chosen
as a selected option from the component selection
screen (see FIG. 6), the display screen 6a switches to
the hydraulic fluid state selection screen. The hydraulic
fluid state selection screen shows a plurality of options,
namely, standard hydraulic fluid and fuel-efficient hy-
draulic fluid.
[0040] FIG. 10 shows an example of the conduit state
selection screen. When the conduit is chosen as a se-
lected option from the component selection screen (see
FIG. 6), the display screen 6a switches to the hydraulic
fluid state selection screen. The conduit state selection
screen shows a plurality of options, namely, standard
conduit and increased-diameter conduit.
[0041] When specific options are selected from the
component state selection screens (see FIGS. 7 to 10),
a component state is selected.
[0042] FIG. 11 shows an example of the engine revo-
lution speed/pump torque setting change table 14a. This
table is organized with respect to various selected com-
ponents and various selected component states in order
to show how the engine revolution speed and the pump

torque will be increased or decreased from their standard
values (details will be given later).
[0043] Main functions of the engine revolution
speed/pump torque setting change function section 11a
will now be described with reference to FIGS. 12 and 13.
[0044] FIG. 12 is a diagram illustrating an exemplary
relationship between the engine revolution speed and
pump torque that shows when all components, namely,
the front, counterweight, hydraulic fluid, and conduit, are
in their standard states (standard front, standard coun-
terweight, standard hydraulic fluid, and standard con-
duit). When the engine revolution speed is lower than
Nmin, a minimum pump torque is maintained. When the
engine revolution speed is not lower than Nmin, the pump
torque increases with an increase in the engine revolution
speed. When the engine revolution speed is not lower
than Nmax, a maximum pump torque is maintained. FIG.
12 indicates that the value of the maximum pump torque
is 100%.
[0045] A case where the hydraulic fluid is changed from
a standard hydraulic fluid to a fuel-efficient hydraulic fluid
will now be described as an example. The engine revo-
lution speed/pump torque setting change function sec-
tion 11a accesses a portion of the engine revolution
speed/pump torque setting change table 14a that relates
to a selected component (hydraulic fluid) and a selected
component state (fuel-efficient hydraulic fluid), reads an
engine revolution speed increase/decrease (-50 rpm)
from the standard value and a pump torque increase/de-
crease (-5%) from the standard value, and changes the
setting of the engine revolution speed and the setting of
the pump torque.
[0046] FIG. 13 is a diagram illustrating an exemplary
relationship between the engine revolution speed and
pump torque that prevails after setting changes. The bro-
ken line indicative of the standard state, which is shown
in FIG. 13, is shifted downward until the pump torque is
decreased by 5%. Further, the minimum engine revolu-
tion speed Nmin and the maximum engine revolution
speed Nmax are shifted leftward until they are decreased
by 50 rpm.
[0047] For brevity of explanation, this document as-
sumes that the shift from the broken line in FIG. 13 to the
solid line in the same figure is indicated by an engine
speed decrease of 50 rpm and a pump torque decrease
of 5%. A change made to shift the broken line indicative
of the standard state downward until the pump torque is
decreased by δ3% and shift the minimum and maximum
engine revolution speeds Nmin, Nmax leftward until they
are decreased by δN rpm is hereinafter indicated by an
engine revolution speed decrease of δN rpm and a pump
torque decrease of δ3%. Further, a change made to shift
the broken line indicative of the standard state upward
until the pump torque is increased by δ3¨% and shift the
minimum and maximum engine revolution speeds Nmin,
Nmax rightward until they are increased by δN rpm is
hereinafter indicated by an engine revolution speed in-
crease of δN rpm and a pump torque increase of δ3%.
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[0048] The above-described example assumes that
only the hydraulic fluid is replaced. If a plurality of com-
ponents are replaced, the engine revolution speed/pump
torque setting change function section 11a adds up the
amounts of increase and decrease. If, for instance, the
front is changed from a standard front to a reinforced
front and the counterweight is changed from a standard
counterweight to a heavy counterweight, the engine rev-
olution speed/pump torque setting change function sec-
tion 11a accesses a portion of the engine revolution
speed/pump torque setting change table 14a that relates
to a selected component (front) and a selected compo-
nent state (reinforced front), reads an engine revolution
speed increase/decrease (+50 rpm) from the standard
value and a pump torque increase/decrease (+5%) from
the standard value, accesses a portion of the engine rev-
olution speed/pump torque setting change table 14a that
relates to another selected component (counterweight)
and another selected component state (heavy counter-
weight), reads an engine revolution speed increase/de-
crease (+50 rpm) from the standard value and a pump
torque increase/decrease (+5%) from the standard val-
ue, adds up the read values, and makes changes by in-
creasing the engine revolution speed by 100 rpm and
increasing the pump torque by 10%.

Correspondence to Claims

[0049] The display screen 6a and the operating switch
6b, which are included in the monitor device 6, the com-
ponent selection screen/component state selection
screen display function section 13a, and the screens
shown in FIGS. 6 to 10 constitute component state se-
lection means for selecting one of a plurality of compo-
nent states.
[0050] The engine revolution speed/pump torque set-
ting change table 14a and the engine revolution
speed/pump torque setting change function section 11a
constitute engine revolution speed/pump torque setting
change means for changing the setting of the engine rev-
olution speed and the setting of the pump torque in ac-
cordance with a selected component state.

Operations

[0051] A standard model (a model in which all compo-
nents, namely, the front, counterweight, hydraulic fluid,
and conduit, are in a standard state) of the hydraulic ex-
cavator is manufactured at a factory. However, when the
hydraulic excavator is to be shipped out of the factory, a
manufacturer’s service technician replaces some com-
ponents and changes some component states as needed
to comply with a request of a customer and changes the
settings of the engine revolution speed and pump torque
in accordance with component replacements and com-
ponent state changes.
[0052] Further, in recent years, it is frequent that a leas-
ing company purchases a large number of construction

machines and leases them to a construction company or
other customer. When purchasing the hydraulic excava-
tor, the leasing company generally purchases its stand-
ard model. Meanwhile, a service technician of the leasing
company replaces some components and changes
some component states as needed to comply with a re-
quest of the customer and changes the settings of the
engine revolution speed and pump torque in accordance
with component replacements and component state
changes.
[0053] The service technician selects the vehicle body
component replacement setup from the menu screen
(see FIG. 4) to let the monitor device 6 display the com-
ponent selection screen (see FIG. 6). Next, the service
technician selects a displayed option corresponding to a
replaced component to open a component state selection
screen (see FIGS. 7 to 10), and selects an appropriate
displayed component state.
[0054] A case where the front is changed from the
standard front to the reinforced front will now be de-
scribed. As the reinforced front is heavier than the stand-
ard front, the operability of the hydraulic excavator dete-
riorates (e.g., the speed of boom raising decreases)
when control based on the standard model is exercised.
[0055] When the service technician selects a displayed
component state (reinforced front), the engine revolution
speed increases by 50 rpm and the pump torque increas-
es by 5% (refer to the description given with reference
to FIG. 13 for the expressions of changes). This increases
an engine output. Consequently, the operability equiva-
lent to that of the standard model can be maintained even
when the front is changed from the standard front to the
reinforced front.
[0056] A case where the front is changed from the
standard front to the lightweight front will now be de-
scribed. As the lightweight front is lighter than the stand-
ard front, for example, the speed of boom raising increas-
es when control based on the standard model is exer-
cised. However, the speed need not be increased beyond
the speed of the standard model. Instead, it is preferred
that improved fuel efficiency be provided.
[0057] When the service technician selects a displayed
component state (lightweight front), the engine revolution
speed decreases by 50 rpm and the pump torque de-
creases by 5%. This reduces the engine output. Conse-
quently, when the front is changed from the standard
front to the lightweight front, the fuel efficiency can be
improved while maintaining the operability equivalent to
that of the standard model.
[0058] A case where the counterweight is changed
from the standard counterweight to the heavy counter-
weight will now be described. As the heavy counterweight
is heavier than the standard counterweight, the opera-
bility deteriorates (e.g., the speed of swinging decreases)
when control based on the standard model is exercised.
[0059] When the service technician selects a displayed
component state (heavy counterweight), the engine rev-
olution speed increases by 50 rpm and the pump torque
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increases by 5%. This increases the engine output. Con-
sequently, the operability equivalent to that of the stand-
ard model can be maintained even when the counter-
weight is changed from the standard counterweight to
the heavy counterweight.
[0060] A case where the counterweight is changed
from the standard counterweight to the light counter-
weight will now be described. As the light counterweight
is lighter than the standard counterweight, for example,
the speed of swinging increases when control based on
the standard model is exercised. However, the speed
need not be increased beyond the speed of the standard
model. Instead, it is preferred that improved fuel efficien-
cy be provided.
[0061] When the service technician selects a displayed
component state (light counterweight), the engine revo-
lution speed decreases by 50 rpm and the pump torque
decreases by 5%. This reduces the engine output. Con-
sequently, when the counterweight is changed from the
standard counterweight to the light counterweight, the
fuel efficiency can be improved while maintaining the op-
erability equivalent to that of the standard model.
[0062] A case where the hydraulic fluid is changed from
the standard hydraulic fluid to the fuel-efficient hydraulic
fluid will now be described. As the fuel-efficient hydraulic
fluid has a lower viscosity than the standard hydraulic
fluid, a pressure loss decreases. Therefore, when control
based on the standard model is exercised, the speeds
of various actuators increase. However, the speed need
not be increased beyond the speed of the standard mod-
el. Instead, it is preferred that improved fuel efficiency be
provided.
[0063] When the service technician selects a displayed
component state (fuel-efficient hydraulic fluid), the en-
gine revolution speed decreases by 50 rpm and the pump
torque decreases by 5%. This reduces the engine output.
Consequently, when the hydraulic fluid is changed from
the standard hydraulic fluid to the fuel-efficient hydraulic
fluid, the fuel efficiency can be improved while maintain-
ing the operability equivalent to that of the standard mod-
el.
[0064] A case where the conduit is changed from the
standard conduit to the increased-diameter conduit will
now be described. As the increased-diameter conduit
has a larger cross-sectional area than the standard con-
duit, the pressure loss decreases. Therefore, when con-
trol based on the standard model is exercised, the speeds
of various actuators increase. However, the speeds need
not be increased beyond the speeds of the standard mod-
el. Instead, it is preferred that improved fuel efficiency be
provided.
[0065] When the service technician selects a displayed
component state (increased-diameter conduit), the en-
gine revolution speed decreases by 50 rpm and the pump
torque decreases by 5%. This reduces the engine output.
Consequently, when the conduit is changed from the
standard conduit to the increased-diameter conduit, the
fuel efficiency can be improved while maintaining the op-

erability equivalent to that of the standard model.
[0066] Cases where the state of a certain component
is changed from the standard model (in which all com-
ponents are in the standard state) have been described
above. The same holds true when a component is re-
placed to revert to the standard state. The service tech-
nician selects the vehicle body component replacement
setup from the menu screen (see FIG. 4) to let the monitor
device 6 display the component selection screen (see
FIG. 6). Next, the service technician selects a displayed
option corresponding to the replaced component to open
a component state selection screen (see FIGS. 7 to 10),
and selects a displayed component state in the standard
state (e.g., the standard front). This ensures that control
based on the standard model is exercised.

Effects

[0067] As described above, when control based on the
standard model is exercised in a situation where the
speed of an actuator is decreased by component replace-
ment, the present embodiment changes the engine rev-
olution speed and the pump torque in such a manner as
to increase the engine output. This makes it possible to
maintain the operability equivalent to that of the standard
model.
[0068] When control based on the standard model is
exercised in a situation where the speed of the actuator
is increased by component replacement, the present em-
bodiment changes the engine revolution speed and the
pump torque in such a manner as to reduce the engine
output. This makes it possible to provide improved fuel
efficiency while maintaining the operability equivalent to
that of the standard model.
[0069] The service technician can make the above-de-
scribed setting changes with ease simply by selecting
relevant options while viewing the monitor device 6.

<Second Embodiment>

[0070] A second embodiment is obtained by adding
some characteristic functions to the engine revolution
speed/pump torque setting change function section 11a
according to the first embodiment.

Component State Addition

[0071] A new component (component state) may be
developed in addition to the components (component
states) existing at the time of manufacture of the hydraulic
excavator. When the standard state is to be changed to
a new component state, it is necessary to change the
settings of the engine revolution speed and pump torque
in accordance with the new component state. A case
where a second lightweight front, which is lighter than
the lightweight front, is developed will now be described
as an example.
[0072] FIG. 14 shows the front state selection screen
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for the addition of a component state. FIG. 15 shows an
engine revolution speed/pump torque setting change
screen for the addition of a component state.
[0073] The service technician selects the vehicle body
component replacement setup from the menu screen
(see FIG. 4) to let the monitor device 6 display the com-
ponent selection screen (see FIG. 6). Next, the service
technician selects a displayed option (front) to open the
front state selection screen (see FIG. 7).
[0074] When the service technician moves the cursor
downward to a blank field in the front state selection
screen, an "Add" icon appears at a position correspond-
ing to the F3 key of the operating switch 6b at the bottom
of the screen (see FIG. 14). The service technician adds
a component state (second lightweight front) to the blank
field.
[0075] Further, the service technician selects the add-
ed component state (second lightweight front) to open
the engine revolution speed/pump torque setting change
screen. As the second lightweight front is lighter than the
lightweight front, it can be expected that the fuel efficiency
will further improve when the engine output is further re-
duced. For example, the service technician manipulates
the operating switch 6b (e.g., the F3 and F4 keys corre-
sponding respectively to the "+" and "-" icons) to set an
engine revolution speed increase/decrease (-100 rpm)
from a standard value and a pump torque increase/de-
crease (-10%) from a standard value (see FIG. 15).
[0076] The engine revolution speed/pump torque set-
ting change function section 11a adds the engine revo-
lution speed increase/decrease (-100 rpm) from the
standard value and the pump torque increase/decrease
(-10%) from the standard value to the engine revolution
speed/pump torque setting change table 14a in accord-
ance with the selected component (front) and with the
selected component state (second lightweight front).
[0077] As described above, even when a new compo-
nent (component state) is developed, the setting changes
can be made with ease to reflect component state char-
acteristics (e.g., the second lightweight front is lighter
than the lightweight front).
[0078] Once a new component state is added, the sub-
sequent operations to be performed are the same as
those described in conjunction with the first embodiment.

Component Addition

[0079] In the first embodiment, a plurality of component
states can be selected to make changes, and the front,
counterweight, hydraulic fluid, and conduit are exempli-
fied as the components affecting the fuel consumption.
However, the present invention is not limited to such an
embodiment. Components can be added in accordance
with the judgment of the customer or of the service tech-
nician. A case where an attachment is to be added as a
component and a bucket (standard state) and a breaker
are added as attachment states will now be described
as an example.

[0080] FIG. 16 shows the component selection screen
for the addition of a component. FIG. 17 shows an at-
tachment state selection screen for the addition of a com-
ponent. FIG. 18 shows the engine revolution speed/pump
torque setting change screen for the addition of a com-
ponent.
[0081] The service technician selects the vehicle body
component replacement setup from the menu screen
(see FIG. 4) to let the monitor device 6 display the com-
ponent selection screen (see FIG. 6). When the service
technician moves the cursor downward to a blank field
in the component selection screen, the "Add" icon ap-
pears at a position corresponding to the F3 key of the
operating switch 6b at the bottom of the screen (see FIG.
16). The service technician adds a component (attach-
ment) to the blank field.
[0082] Further, the service technician selects the add-
ed component (attachment) to open the attachment state
selection screen (see FIG. 17). The service technician
sets a bucket as the standard state of the attachment.
The subsequent operations are the same as those de-
scribed in conjunction with the addition of a component
state.
[0083] More specifically, the service technician moves
the cursor downward to a blank field in the attachment
state selection screen and adds a component state
(breaker) to the blank field.
[0084] Further, the service technician selects the add-
ed component state (breaker) to open the engine revo-
lution speed/pump torque setting change screen. When
the bucket is to be replaced by the breaker, setup needs
to be performed so as to increase the engine output. For
example, the service technician manipulates the operat-
ing switch 6b (the F3 and F4 keys corresponding respec-
tively to the "+" and "-" icons) to set an engine revolution
speed increase/decrease (+50 rpm) from a standard val-
ue and a pump torque increase/decrease (+5%) from a
standard value (see FIG. 18).
[0085] The engine revolution speed/pump torque set-
ting change function section 11a adds an engine revolu-
tion speed increase/decrease (60 rpm) from the stand-
ard value and a pump torque increase/decrease (60%)
from the standard value to the engine revolution
speed/pump torque setting change table 14a in relation
to the selected component (attachment) and the selected
component state (bucket (standard state)), and adds an
engine revolution speed increase/decrease (+50 rpm)
from the standard value and a pump torque increase/de-
crease (+5%) from the standard value to the engine rev-
olution speed/pump torque setting change table 14a in
relation to the selected component (attachment) and the
selected component state (breaker).
[0086] As described above, even when a new compo-
nent is to be added, relevant setting changes can be
made with ease to reflect a component state and com-
ponent state characteristics.
[0087] Once a component is added, the subsequent
operations to be performed are the same as those de-
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scribed in conjunction with the first embodiment.

Deletion

[0088] Components and component states can be de-
leted as needed. A case where an added component
(attachment) is to be deleted will now be described as
an example.
[0089] FIG. 19 shows the component selection screen
for the deletion of a component.
[0090] The service technician selects the vehicle body
component replacement setup from the menu screen
(see FIG. 4) to let the monitor device 6 display the com-
ponent selection screen (see FIG. 6). When the service
technician moves the cursor downward to a displayed
component (attachment), a "Delete" icon appears at a
position corresponding to the F3 key of the operating
switch 6b at the bottom of the screen (see FIG. 19). The
service technician manipulates the operating switch 6b
to delete the displayed component (attachment).
[0091] The engine revolution speed/pump torque set-
ting change function section 11a deletes an engine rev-
olution speed increase/decrease (60 rpm) from the
standard value and a pump torque increase/decrease
(60%) from the standard value, which relate to the se-
lected component (attachment) and the selected com-
ponent state (bucket (standard state)), from the engine
revolution speed/pump torque setting change table 14a,
and deletes an engine revolution speed increase/de-
crease (+50 rpm) from the standard value and a pump
torque increase/decrease (+5%) from the standard val-
ue, which relate to the selected component (attachment)
and the selected component state (breaker), from the
engine revolution speed/pump torque setting change ta-
ble 14a.

Correction

[0092] Engine revolution speed and pump torque set-
ting changes can be corrected as needed. A case where
the engine revolution speed and pump torque setting
changes for a selected breaker are to be corrected will
now be described.
[0093] FIG. 20 shows the attachment state selection
screen for the correction of setting changes. FIG. 21
shows the engine revolution speed/pump torque setting
change screen for the correction of setting changes.
[0094] The service technician selects the vehicle body
component replacement setup from the menu screen
(see FIG. 4) to let the monitor device 6 display the com-
ponent selection screen, selects a displayed component
(attachment) (see FIG. 19) to open the attachment state
selection screen. When the service technician moves the
cursor downward to a displayed component state (break-
er), the "Delete" icon and a "Correct" icon appear at po-
sitions corresponding respectively to the F3 and F4 keys
of the operating switch 6b at the bottom of the screen
(see FIG. 20). The service technician manipulates the

operating switch 6b to open the engine revolution
speed/pump torque setting change screen (see FIG. 18)
for the purpose of correcting the displayed component
(breaker). This screen shows the previously selected en-
gine revolution speed increase/decrease (+50 rpm) from
the standard value and the previously selected pump
torque increase/decrease (+5%) from the standard val-
ue.
[0095] If the operability of the breaker is poor at the
previous settings, it is necessary to correct the settings
in such a manner as to further increase the engine output.
In such an instance, for example, the service technician
manipulates the operating switch 6b to set an engine
revolution speed increase/decrease (+100 rpm) from the
standard value and a pump torque increase/decrease
(+10%) from the standard value (see FIG. 21).
[0096] The engine revolution speed/pump torque set-
ting change function section 11a makes a correction to
switch from the engine revolution speed increase/de-
crease (+50 rpm) from the standard value and the pump
torque increase/decrease (+5%) from the standard val-
ue, which relate to the previous settings (selected com-
ponent (attachment) and selected component state
(breaker)) in the engine revolution speed/pump torque
setting change table 14a, to the engine revolution speed
increase/decrease (+100 rpm) from the standard value
and the pump torque increase/decrease (+10%) from the
standard value.

Limitation

[0097] In the first embodiment, the engine revolution
speed/pump torque setting change function section 11a
adds up the amounts of increase and decrease when a
plurality of components are replaced. If, for instance, the
front is changed from the standard front to the lightweight
front, the counterweight is changed from the standard
counterweight to the light counterweight, the hydraulic
fluid is changed from the standard hydraulic fluid to the
fuel-efficient hydraulic fluid, and the conduit is changed
from the standard conduit to the increased-diameter con-
duit, the engine revolution speed/pump torque setting
change function section 11a reads the engine revolution
speed increase/decrease (-50 rpm) from the standard
value and the pump torque increase/decrease (-5%) from
the standard value, which relate to the selected compo-
nent (front) and the selected component state (light-
weight front), reads the engine revolution speed in-
crease/decrease (-50 rpm) from the standard value and
the pump torque increase/decrease (-5%) from the
standard value, which relate to the selected component
(counterweight) and the selected component state (light
counterweight), reads the engine revolution speed in-
crease/decrease (-50 rpm) from the standard value and
the pump torque increase/decrease (-5%) from the
standard value, which relate to the selected component
(hydraulic fluid) and the selected component state (fuel-
efficient hydraulic fluid), reads the engine revolution
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speed increase/decrease (-50 rpm) from the standard
value and the pump torque increase/decrease (-5%) from
the standard value, which relate to the selected compo-
nent (conduit) and the selected component state (in-
creased-diameter conduit), from the engine revolution
speed/pump torque setting change table 14a, adds up
the read values, and makes changes by decreasing the
engine revolution speed by 200 rpm and decreasing the
pump torque by 20%.
[0098] However, if the engine output is excessively re-
duced as mentioned above, the operability may not be
maintained. Meanwhile, if components are replaced to
increase the engine output by making changes to in-
crease the engine revolution speed by 200 rpm and in-
crease the pump torque by 20%, the fuel efficiency may
excessively degrade.
[0099] The above problem may be addressed by set-
ting upper and lower limits to avoid an excessive increase
or decrease in the engine revolution speed and in the
pump torque.
[0100] FIG. 22 is a diagram illustrating the upper and
lower limits for an increase and decrease in the engine
revolution speed and in the pump torque. This figure is
to be read in the same manner as FIGS. 12 and 13. It is
assumed, for example, that the upper limit represents an
engine revolution speed increase of 100 rpm and a pump
torque increase of 10%, and that the lower limit repre-
sents an engine revolution speed decrease of 100 rpm
and a pump torque decrease of 10%.
[0101] For example, even if the sum of the amounts of
increase and decrease indicates an engine revolution
speed decrease of 200 rpm and a pump torque decrease
of 20%, the engine revolution speed/pump torque setting
change function section 11a makes changes so as to
decrease the engine revolution speed by 100 rpm and
decrease the pump torque by 10%. This makes it possible
to avoid an excessive decrease in the engine output and
maintain the operability.
[0102] On the other hand, even if, for example, the sum
of the amounts of increase and decrease indicates an
engine revolution speed increase of 200 rpm and a pump
torque increase of 20%, the engine revolution
speed/pump torque setting change function section 11a
makes changes so as to increase the engine revolution
speed by 100 rpm and increase the pump torque by 10%.
This makes it possible to avoid an excessive increase in
the engine output and suppress the degradation of fuel
efficiency.

Description of Reference Numerals

[0103]

1... Diesel engine
2... Hydraulic pump
3... Valve device
4... Actuator
5... Regulator

6... Monitor device
6a... Display screen
6b... Operating switch
7... Conduit
8... Hydraulic fluid
11... Vehicle body controller
11a... Engine revolution speed/pump torque setting
change function section
12... Engine controller
13... Monitor controller
13a... Component selection screen/component
state selection screen display function section
14... Information processing controller
14a... Engine revolution speed/pump torque setting
change table
15... Communication line
100... Lower travel structure
101... Upper swing structure
102... Front work device
103a, 103b... Crawler travel device
104a, 104b... Travel motor
105... Swing motor
106... Engine room
107... Cabin
111... Boom
112... Arm
113... Bucket
114... Boom cylinder
115... Arm cylinder
116... Bucket cylinder

Claims

1. A control system for a construction machine having
a plurality of components including an engine (1), a
hydraulic pump (2) driven by the engine (1), an ac-
tuator (4) driven by a hydraulic fluid discharged from
the hydraulic pump (2), a member driven by the ac-
tuator (4), a front, a counterweight, hydraulic fluid
and conduit, at least one of the components being
selectively changeable from one component state to
another, the control system comprising:

component state selection means for selecting
at least one of a plurality of component states;
and
engine revolution speed/pump torque setting
change means (11a) for changing the setting of
an engine revolution speed and the setting of a
pump torque in accordance with the component
state selected by the component state selection
means,
characterized in that the component state se-
lection means can select the plurality of compo-
nent states simultaneously, and
the engine revolution speed/pump torque set-
ting change means changes the setting of
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amounts of increase and decrease of the engine
revolution speed and amounts of increase and
decrease of the pump torque so that a sum of
the increase and decrease of the engine revo-
lution speed and a sum of the increase and de-
crease of the pump torque corresponding to the
selected respective component states do not ex-
ceed previously defined respective upper limits
and respective lower limits when the plurality of
component states is simultaneously selected by
the component state selection means.

2. The control system according to claim 1, wherein the
component that is selectively changeable from one
component state to another is a component affecting
the fuel consumption of the construction machine.

3. The control system according to claim 2, wherein the
component affecting the fuel consumption of the con-
struction machine is a component affecting the
weight of a vehicle body.

4. The control system according to claim 2, wherein the
component affecting the fuel consumption of the con-
struction machine is a component affecting the fluid
resistance of the hydraulic fluid (8).

5. The control system according to claim 4, wherein the
component affecting the fluid resistance of the hy-
draulic fluid (8) is the hydraulic fluid (8).

6. The control system according to claim 4, wherein the
component affecting the fluid resistance of the hy-
draulic fluid (8) is a hydraulic fluid conduit (7).

7. The control system according to claim 1, wherein the
component state selection means includes a display
screen (6a) of a monitor device (6).

Patentansprüche

1. Steuerungssystem für eine Baumaschine mit einer
Mehrzahl von Komponenten, die umfassen: einen
Verbrennungsmotor (1), eine hydraulische Pumpe
(2), die von dem Verbrennungsmotor (1) angetrie-
ben wird, ein Stellglied (4), das durch ein Hydraulik-
fluid, das von der hydraulischen Pumpe (2) abgege-
ben wird, angetrieben wird, ein Element, welches
von dem Stellglied (4) angetrieben wird, ein Vorder-
teil, ein Gegengewicht, Hydraulikfluid und Hydrau-
likleitungen, wobei mindestens eine der Komponen-
ten wahlweise veränderbar ist von einem Kompo-
nentenzustand in einen anderen Komponentenzu-
stand, wobei das Steuerungssystem umfasst:

Komponentenzustandsauswahlmittel zum Aus-
wählen mindestens eines Komponentenzu-

stands aus einer Mehrzahl von Komponenten-
zuständen, und
Mittel (11a) zur Änderung der Verbrennungsmo-
tordrehzahl-/Pumpendrehmomenteinsteinstel-
lung zum Ändern der Einstellung der Verbren-
nungsmotordrehzahl und der Einstellung eines
Pumpendrehmoments in Übereinstimmung mit
dem durch das Komponentenzustandsaus-
wahlmittel ausgewählten Komponentenzu-
stand,

dadurch gekennzeichnet, dass das Komponen-
tenzustandsauswahlmittel eine Mehrzahl von Kom-
ponentenzuständen gleichzeitig auswählen kann,
und
das Mittel zur Änderung der Verbrennungsmotor-
drehzahl-/Pumpendrehmomenteinstellung die Ein-
stellung der Beträge eines Ansteigens und eines Sin-
kens der Verbrennungsmotordrehgeschwindigkeit
und von Beträgen des Anstiegs und des Sinkens des
Pumpendrehmoments ändert, sodass eine Summe
des Anstiegs und des Absinkens der Verbrennungs-
motordrehgeschwindigkeit und eine Summe des An-
stiegs und des Absinkens des Pumpendrehmo-
ments, die den jeweiligen ausgewählten Komponen-
tenzuständen entsprechen, nicht zuvor definierte je-
weilige Obergrenzen und Untergrenzen überschrei-
ten bzw. unterschreiten, wenn die Mehrzahl von
Komponentenzuständen gleichzeitig durch das Mit-
tel zur Auswahl des Komponentenzustands ausge-
wählt werden.

2. Steuerungssystem nach Anspruch 1, wobei die
Komponente, die wahlweise änderbar ist von einem
Komponentenzustand in einen anderen Komponen-
tenzustand eine Komponente ist, die den Kraftstoff-
verbrauch der Baumaschine beeinträchtigt.

3. Steuerungssystem nach Anspruch 2, wobei die
Komponente, die den Kraftstoffverbrauch der Bau-
maschine beeinträchtigt eine Komponente ist, die
das Gewicht des Fahrzeugkörpers beeinträchtigt.

4. Steuerungssystem nach Anspruch 2, wobei die
Komponente, die den Kraftstoffverbrauch der Bau-
maschine beeinträchtigt, eine Komponente ist, die
den Fluidwiderstand des Hydraulikfluids (8) beein-
trächtigt.

5. Steuerungssystem nach Anspruch 4, wobei die
Komponente, die den Fluidwiderstand des Hydrau-
likfluids (8) beeinträchtigt, das Hydraulikfluid (8) ist.

6. Steuerungssystem nach Anspruch 4, wobei die
Komponente, die den Fluidwiderstand des Hydrau-
likfluids (8) beeinträchtigt, eine Hydraulikfluidleitung
(7) ist.
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7. Steuerungssystem nach Anspruch 1, wobei das
Komponentenzustandsauswahlmittel einen Anzei-
geschirm (6a) einer Monitorvorrichtung (6) umfasst.

Revendications

1. Système de commande pour un engin de chantier
ayant une pluralité de composants incluant un mo-
teur (1), une pompe hydraulique (2) entraînée par le
moteur (1), un actionneur (4) entraîné par un fluide
hydraulique déchargé de la pompe hydraulique (2),
un élément entraîné par l’actionneur (4), un avant,
un contrepoids, un fluide hydraulique et une condui-
te, au moins un des composants pouvant être sélec-
tivement changé d’un état de composant à un autre,
le système de commande comprenant :

un moyen de sélection d’état de composant pour
sélectionner au moins un d’une pluralité d’états
de composant ; et
un moyen (11a) de changement de réglage de
régime moteur/couple de pompe pour changer
le réglage d’un régime moteur et le réglage d’un
couple de pompe en fonction de l’état de com-
posant sélectionné par le moyen de sélection
d’état de composant,
caractérisé en ce que le moyen de sélection
d’état de composant peut sélectionner la plura-
lité des états de composant simultanément, et
le moyen de changement de réglage de régime
moteur/couple de pompe change le réglage de
quantités d’augmentation et de diminution du ré-
gime moteur et de quantités d’augmentation et
de diminution du couple de pompe de telle ma-
nière qu’une somme de l’augmentation et de la
diminution du régime moteur et qu’une somme
de l’augmentation et de la diminution du couple
de pompe correspondant aux états de compo-
sant respectifs sélectionnés n’excèdent pas des
limites supérieures respectives et des limites in-
férieures respectives définies préalablement
lorsque la pluralité d’états de composant est si-
multanément sélectionnée par le moyen de sé-
lection d’état de composant.

2. Système de commande selon la revendication 1,
dans lequel le composant qui peut être sélective-
ment changé d’un état de composant à un autre est
un composant affectant la consommation de carbu-
rant de l’engin de chantier.

3. Système de commande selon la revendication 2,
dans lequel le composant affectant la consommation
de carburant de l’engin de chantier est un composant
affectant le poids d’une carrosserie de véhicule.

4. Système de commande selon la revendication 2,

dans lequel le composant affectant la consommation
de carburant de l’engin de chantier est un composant
affectant la résistance de fluide du fluide hydraulique
(8).

5. Système de commande selon la revendication 4,
dans lequel le composant affectant la résistance de
fluide du fluide hydraulique (8) est le fluide hydrau-
lique (8).

6. Système de commande selon la revendication 4,
dans lequel le composant affectant la résistance de
fluide du fluide hydraulique (8) est une conduite (7)
de fluide hydraulique.

7. Système de commande selon la revendication 1,
dans lequel le moyen de sélection d’état de compo-
sant inclut un écran (6a) d’affichage d’un dispositif
(6) de moniteur.
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