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Description

Technical Field

[0001] The present invention relates to a construction
machine maintenance history information management
system that is suitable for managing the maintenance
history information about hydraulic excavators and other
construction machines.

Background Art

[0002] When a hydraulic excavator or other construc-
tion machine was to be inspected in the past, a worker,
who belonged, for instance, to a construction machine
manufacturer or servicing company, visited a work site
with having a maintenance form (checklist) and wrote
maintenance results into the maintenance form. Then,
the worker brought the maintenance form back and typed
the maintenance results by use of a terminal to enter
them into a management server. The maintenance result
input process was not efficiently performed because it
took a lot of trouble to write the maintenance results into
the maintenance form and to type them by use of the
terminal. To solve such a problem, a maintenance infor-
mation transmission/reception system is proposed, for
instance, by Patent Document 1. This maintenance in-
formation transmission/reception system includes a cel-
lular phone, which allows the user to enter, for instance,
hydraulic excavator maintenance results and transmit
the entered information, and a management server,
which is installed, for instance, at a manufacturer’s facility
or at a servicing company to transmit information to and
receive information from the cellular phone.
[0003] Patent Document 1: JP-A-2002-325060
[0004] US-5864783 discloses an apparatus for ana-
lyzing and diagnosing the operational condition and mal-
functions of snow removal equipment and providing in-
formation concerning the repair processes of such equip-
ment.
[0005] US-5541840 discloses a system for diagnosing
and isolating problems and for monitoring operating con-
ditions on an automobile. Its system can retrieve diag-
nostic codes from automotive control system.

Problem to be Solved by the Invention

[0006] For example, a large-size hydraulic excavator
for use in soil/stone excavation at a large work site is
generally operated continuously for productivity improve-
ment purposes. If, for instance, an abnormality occurs in
the hydraulic excavator, it is necessary to stop its oper-
ation for a long period of time and to change the execution
of a production plan depending on the severity of the
abnormality. A known technology for handling such a sit-
uation is used to furnish the hydraulic excavator, for in-
stance, with a plurality of sensors and a data control de-
vice that processes and stores detected data fed from

the sensors. With the known technology, fault diagnostics
can be performed by referencing the detected data stored
in the data control device, and the hydraulic excavator
downtime can be reduced. Further, some hydraulic ex-
cavator faults and abnormalities are detected only
through visual inspection, and it is desired that such faults
and abnormalities be detected before the hydraulic ex-
cavator malfunctions. For such a reason, hydraulic ex-
cavator maintenance is regarded as important, and the
number of maintenance items and the frequency of main-
tenance have relatively increased. Furthermore, fault di-
agnostics can be performed in accordance with the tem-
poral relationship between maintenance history data and
the data detected from an abnormal hydraulic excavator.
More specifically, if, for instance, an overheat or other
similar abnormality is encountered in a situation where
the normality of a radiator is indicated by the maintenance
history data obtained from a radiator maintenance per-
formed immediately before the occurrence of such an
abnormality, it can be judged that the abnormality is high-
ly attributable to a device other than the radiator. Fault
diagnostics can then be performed by referencing the
detected data related to devices other than the radiator.
Consequently, fault diagnostics can be carried out more
rapidly with increased precision.
[0007] However, the above-mentioned conventional
technology does not propose a definite method for ac-
quiring temporal information about the maintenance his-
tory data. Therefore, there is room for improvement. If,
for instance, the date and time of the hydraulic excavator
disagrees with the date and time of the cellular phone for
some reason in a situation where the maintenance his-
tory data is generated with reference to the date and time
of the cellular phone, it may be impossible to accurately
determine the temporal relationship between the main-
tenance history data and the occurrence of a hydraulic
excavator abnormality. Further, if the maintenance his-
tory data is generated, for instance, by entering the op-
erating time indicated by an indicator on the hydraulic
excavator, it is probable that incorrect data may be en-
tered and that the entered data may vary from one person
to another. This again may make it impossible to accu-
rately determine the temporal relationship between the
maintenance history data and the occurrence of a hy-
draulic excavator abnormality.

Disclosure of the Invention

[0008] A first object of the present invention is to pro-
vide a construction machine maintenance history infor-
mation management system that is capable of enhancing
the reliability of temporal information about maintenance
history data.
[0009] A second object of the present invention is to
provide a construction machine history information man-
agement system for generating maintenance history data
that can be used to accurately determine the temporal
relationship between the maintenance history data and
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the occurrence of a construction machine abnormality.
[0010] The above objects are realized according to
claim 1 of the present application.

Means for Solving the Problem

[0011]

(1) In accomplishing the above objects, according to
one aspect of the present invention, there is provided
a maintenance history information management sys-
tem for a construction machine, comprising: a data
control device being incorporated to process oper-
ating time or date and time; and a mobile terminal
including control means for displaying construction
machine maintenance items on display means, input
means for enabling a worker to enter data for the
maintenance items displayed on the display means,
and storage means for storing the data entered
through the input means as maintenance history da-
ta; wherein the mobile terminal inputs the operating
time or date and time from the data control device
via first communication means and stores the main-
tenance history data in the storage means in asso-
ciation with the input operating time or date and time.

[0012] In the present invention, the construction ma-
chine includes the data control device that processes the
operating time or date and time. When, for instance, the
construction machine is to be inspected, the mobile ter-
minal is communication-connected to the data control
device via the first communication means so that the data
control device inputs the operating time or date and time
into the mobile terminal. When the worker uses the input
means to enter data (e.g., the data about maintenance
execution, maintenance results, countermeasure, or re-
plenishment/replacement amount of oil or the like) for the
maintenance items displayed on the display means of
the mobile terminal, the entered data is handled as the
maintenance history data, associated with the construc-
tion machine operating time or date and time, and stored
in the storage means. The worker displays the mainte-
nance history data stored in the storage means of the
mobile terminal, for instance, on the display means, or
outputs it to a management server via second commu-
nication means.
[0013] In the present invention, the mobile terminal can
acquire temporal information, such as the operating time
or date and time, from the data control device of the con-
struction machine and store the acquired temporal infor-
mation about the construction machine in association
with the maintenance history data, as described above.
As a result, the reliability of the temporal information
about the maintenance history data is higher than when,
for instance, the temporal information is manually en-
tered into the mobile terminal. Further, since the con-
struction machine’s temporal information is used as the
reference, the temporal relationship between the main-

tenance history data and the occurrence of a construction
machine abnormality can be determined with increased
precision. This makes it possible to perform fault diag-
nostics more rapidly with increased accuracy.

(2) According to another aspect of the present inven-
tion, there is provided the maintenance history infor-
mation management system as described in (1)
above, wherein the data control device stores ma-
chine information such as the model name and serial
number of the construction machine; and the mobile
terminal acquires the machine information from the
data control device via the first communication
means and stores the acquired machine information
in the storage means in association with the main-
tenance history data.
(3) According to another aspect of the present inven-
tion, there is provided the maintenance history infor-
mation management system as described in (1)
above, wherein the control means of the mobile ter-
minal causes the display means to display the main-
tenance history data stored in the storage means in
accordance with an instruction entered by the work-
er.
(4) According to another aspect of the present inven-
tion, there is provided the maintenance history infor-
mation management system as described in (1)
above, further comprising: a management server be-
ing positioned far away from the construction ma-
chine to input the maintenance history data from the
mobile terminal via second communication means
and record the input maintenance history data.
(5) According to another aspect of the present inven-
tion, there is provided the maintenance history infor-
mation management system as described in (1)
above, wherein the first communication means in-
cludes a plurality of communication connectors be-
ing provided for maintenance targets of the construc-
tion machine and communication-connected to the
data control device, and a communication cable for
enabling to connect to and disconnect from the com-
munication connectors.

[0014] Consequently, it is possible that the mobile ter-
minal is carried in accordance with a maintenance target
of the construction machine and connected to the com-
munication connector via the communication cable and
received the operating time, date and time, or other sim-
ilar data from the data control device. Therefore, the data
can be entered into the mobile terminal near a mainte-
nance target that is accessed for maintenance purposes.
This makes it possible to increase working efficiency.

(6) According to another aspect of the present inven-
tion, there is provided the maintenance history infor-
mation management system as described in (1)
above, wherein the control means of the mobile ter-
minal classifies the maintenance items by mainte-
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nance intervals and causes the display means to dis-
play maintenance items that correspond to mainte-
nance intervals entered by the worker.
(7) According to another aspect of the present inven-
tion, there is provided the maintenance history infor-
mation management system as described in (1)
above, wherein the control means of the mobile ter-
minal classifies the maintenance items by mainte-
nance type and causes the display means to display
maintenance items that correspond to a mainte-
nance type selectively entered by the worker.
(8) According to another aspect of the present inven-
tion, there is provided the maintenance history infor-
mation management system as described in (1)
above, wherein the control means of the mobile ter-
minal classifies the maintenance items by mainte-
nance target and causes the display means to dis-
play maintenance items that correspond to a main-
tenance target selectively entered by the worker.
(9) According to another aspect of the present inven-
tion, there is provided the maintenance history infor-
mation management system as described in (1)
above, wherein the input means inputs the data on
maintenance execution, maintenance results, coun-
termeasure, or replenishment/replacement amount
of oil or the like for the maintenance items as the
maintenance history data.
(10) According to another aspect of the present in-
vention, there is provided the maintenance history
information management system as described in (9)
above, wherein the control means of the mobile ter-
minal has a function of extracting maintenance
items, which were found to be nonconforming but
are still not remedied or are due for maintenance but
have not been inspected, and causing the display
means to display the extracted maintenance items
(11) According to another aspect of the present in-
vention, there is provided the maintenance history
information management system as described in
(10) above, wherein the mobile terminal includes
maintenance interval change means for changing
maintenance interval settings for the maintenance
items.
(12) According to another aspect of the present in-
vention, there is provided the maintenance history
information management system as described in
(11) above, wherein the maintenance interval
change means inputs a basic unit for maintenance
intervals and changes the maintenance interval set-
ting to a multiple of the input basic unit that is close
to predefined recommended maintenance intervals
for a maintenance item.
(13) According to another aspect of the present in-
vention, there is provided the maintenance history
information management system as described in (1)
above, wherein the control means of the mobile ter-
minal reads the last maintenance history data stored
in the storage means and displays data input fields

for the maintenance items and the associated last
maintenance history data within the same screen.
(14) According to another aspect of the present in-
vention, there is provided the maintenance history
information management system as described in (1)
above, wherein the control means of the mobile ter-
minal causes the display means to open a screen
into which findings other than predetermined main-
tenance items can be entered; and the storage
means handles data input by the input means into
the screen opened by the display means as findings
data and stores the findings data in association with
the operating time or date and time, which is input
from the data control device via the first communi-
cation means.
(15) In accomplishing the above objects, according
to still another aspect of the present invention, there
is provided a maintenance history information man-
agement system for a construction machine that
manages the history information about visual inspec-
tion of the construction machine having a plurality of
zoned maintenance areas accessible to a worker,
the maintenance history information management
system comprising: a data control device being in-
corporated in the construction machine to process
operating time or date and time; and a mobile termi-
nal including control means for displaying construc-
tion machine maintenance items on display means,
input means for enabling the worker to enter data for
the maintenance items displayed on the display
means, and storage means for storing the data en-
tered through the input means as maintenance his-
tory data; wherein the mobile terminal inputs the op-
erating time or date and time from the data control
device via first communication means in accordance
with a communication instruction from the worker
and stores the maintenance history data, which is
later input through the input means, in the storage
means in association with the input operating time
or date and time.

Advantages of the Invention

[0015] The present invention can enhance the reliabil-
ity of temporal information about the maintenance history
data and determine the temporal relationship between
the maintenance history data and the occurrence of a
construction machine abnormality with increased preci-
sion.

Brief Description of the Drawings

[0016]

Fig. 1 is a side view illustrating the overall structure
of a huge hydraulic excavator to which a construction
machine maintenance history information manage-
ment system according to one embodiment of the
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present invention is applied.
Fig. 2 is a plan view illustrating the device layout of
a hydraulic excavator swing body to which the con-
struction machine maintenance history information
management system according to one embodiment
of the present invention is applied.
Fig. 3 is a schematic diagram that illustrates the con-
struction machine maintenance history information
management system according to one embodiment
of the present invention while depicting the configu-
ration of a hydraulic excavator controller network.
Fig. 4 is a block diagram illustrating the functional
configuration of a mobile terminal that is a part of the
construction machine maintenance history informa-
tion management system according to one embod-
iment of the present invention.
Fig. 5A shows the transition of a main screen that is
displayed on a monitor when a maintenance input
program is started in the mobile terminal.
Fig. 5B shows the transition of a main screen that is
displayed on the monitor when the maintenance in-
put program is started in the mobile terminal.
Fig. 6 shows a keyboard dialog screen for input that
is displayed on the monitor of the mobile terminal.
Fig. 7A shows the transition of a daily maintenance
input screen that is displayed on the monitor of the
mobile terminal.
Fig. 7B shows a weekly maintenance input screen
that is displayed on the monitor of the mobile termi-
nal.
Fig. 7C shows a replenishment/replacement amount
input screen that is displayed on the monitor of the
mobile terminal.
Fig. 8 shows a countermeasure input screen that is
displayed on the monitor of the mobile terminal.
Fig. 9 shows a numeric keypad dialog screen for
input that is displayed on the monitor of the mobile
terminal.
Fig. 10A shows the transition of a monthly mainte-
nance input screen that is displayed on the monitor
of the mobile terminal.
Fig. 10B shows a monthly maintenance input screen
that is displayed on the monitor of the mobile termi-
nal.
Fig. 11 shows an outstanding maintenance input
screen that is displayed on the monitor of the mobile
terminal.
Fig. 12 is a flowchart showing control procedure of
an extraction process that is performed on mainte-
nance items to be displayed in the outstanding main-
tenance input screen.
Fig. 13 shows a replenishment amount input screen
that is displayed on the monitor of the mobile termi-
nal.
Fig. 14 shows a machine information screen that is
displayed on the monitor of the mobile terminal.
Fig. 15 shows a main screen that is displayed on the
monitor when a maintenance history display pro-

gram is started in the mobile terminal.
Fig. 16A shows the transition of a daily maintenance
history screen that is displayed on the monitor of the
mobile terminal.
Fig. 16B shows a weekly maintenance history screen
that is displayed on the monitor of the mobile termi-
nal.
Fig. 16C shows a replenishment/replacement
amount screen that is displayed on the monitor of
the mobile terminal.
Fig. 17 shows the transition of a monthly mainte-
nance history screen that is displayed on the monitor
of the mobile terminal.
Fig. 18 shows a replenishment amount input screen
that is displayed on the monitor of the mobile termi-
nal.
Fig. 19 shows the transition of a screen that is dis-
played on the monitor when a maintenance interval
setup program is started in the mobile terminal.
Fig. 20 shows a screen that is displayed on the mon-
itor when an option setup program is started in the
mobile terminal.
Fig. 21 is a schematic diagram exemplifying the con-
figuration of an information network that is a part of
the construction machine maintenance history infor-
mation management system according to one em-
bodiment of the present invention.
Fig. 22 is a findings input screen that is displayed on
the monitor of the mobile terminal.
Fig. 23 shows a position input list that is displayed
on the monitor of the mobile terminal.
Fig. 24 shows a target input list that is displayed on
the monitor of the mobile terminal.
Fig. 25 shows a requested action input screen that
is displayed on the monitor of the mobile terminal.

Description of Reference Numerals

[0017]

1: Hydraulic excavator
30: Data recording device (data control

device)
32A, 32B, 32C: Communication connector (first com-

munication means)
33A, 33B: Communication cable (first commu-

nication means)
34: Mobile terminal
35: Storage device (storage means)
36: CPU (control means)
38: Monitor (display means)
41: Tablet (input means)
43: Management server
99: Communication cable (second com-

munication means)
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Best Mode for Carrying Out the Invention

[0018] One embodiment of the present invention will
now be described with reference to the drawings.
[0019] Fig. 1 is a side view illustrating the overall struc-
ture of a huge hydraulic excavator to which a construction
machine maintenance history information management
system according to one embodiment of the present in-
vention is applied. Fig. 2 is a plan view illustrating the
device layout of a hydraulic excavator swing body. Con-
troller network devices, which will be described later, are
hatched in Fig. 2.
[0020] The hydraulic excavator 1 shown in Figs. 1 and
2 is a huge two-engine excavator that weighs several
hundred tons and is frequently used, for instance, at an
overseas mine. This excavator 1 comprises a track body
3 including left-and right-side caterpillar belts (crawlers)
2, a swing body 4 mounted on the track body 3 in a swing-
able manner, a front operating mechanism (excavation
device) 5 mounted to the front center portion of the swing
body 4 in a vertically angularly movable manner, hous-
ings 6A, 6B provided in the left and right portions of the
swing body 4 to house various devices (described in de-
tail later), a cab 7 positioned to the front upper side of
the left-side housing 6A, and a counterweight 8 attached
in the rear portion of the swing body 4.
[0021] The track body 3 comprises a track frame 9 sub-
stantially shaped in the H form, left- and right-side drive
wheels 10 which are rotatably supported near the left-
and light-side rear ends of the track frame 9, left- and
right-side track hydraulic motors (not shown) for driving
the drive wheels 10 and left- and right-side idlers 11 which
are rotatably supported near the left- and right-side front
ends of the track frame 9 and are rotated by driving forces
of the drive wheels 10 through the caterpillar belts 2.
[0022] A swing wheel (swing body bearing) 12 is dis-
posed between the track body 3 and swing body 4. A
swing hydraulic motor (not shown) is disposed toward
the inner circumference of the swing wheel 12. The swing
hydraulic motor is driven so that the swing body 4 swings
relative to the track body 3.
[0023] The front operating mechanism 5 is, for in-
stance, of a loader type. It comprises a boom 13 turnably
mounted on the swing body 3, an arm 14 turnably mount-
ed on the leading end of the boom 13, and a bucket 15
turnably mounted on the leading end of the arm 14. The
boom 13, arm 14, and bucket 15 are operated respec-
tively by telescopic motions of boom hydraulic cylinders
16, arm hydraulic cylinders 17, and bucket hydraulic cyl-
inders 18.
[0024] The housings 6A, 6B house engines 19, radia-
tors 20 positioned behind the engines 19, and hydraulic
pumps 21 positioned in front of the engines 19. The hy-
draulic pumps 21 are driven by the engines 19 to supply
hydraulic oil to a plurality of hydraulic actuators (e.g., the
aforementioned track hydraulic motors, swing hydraulic
motor, boom hydraulic cylinders 16, arm hydraulic cylin-
ders 17, and bucket hydraulic cylinders 18).

[0025] A fuel tank 22 for storing fuel for the engines 19
and a hydraulic oil tank 23 for storing hydraulic oil for the
hydraulic pumps 21 are positioned between the housings
6A, 6B. A plurality of control valves 24 are positioned in
front of the hydraulic oil tank 23 to control the hydraulic
oil flow from the hydraulic pumps 21 to the aforemen-
tioned hydraulic actuators in accordance with the oper-
ation of control levers (not shown) in the cab 7. oil coolers
25 for and a lubricator (not shown) are positioned in front
area of the right-side housing 6B. The oil coolers 25 cool
the fluid that returns from the hydraulic actuators. The
lubricator supplies lubricating oil, for instance, to the
swing wheel 12 and the movable sections of the front
operating mechanism 5.
[0026] In the hydraulic excavator 1 configured as de-
scribed above, there is mounted a controller network 26
for collecting operation data, which is the data about the
operating status of each maintenance target. Fig. 3 is a
schematic diagram that illustrates the configuration of
the controller network 26 while depicting one embodi-
ment of the construction machine maintenance history
information management system according to the
present invention.
[0027] Referring to Fig. 3 and Fig. 2, the controller net-
work 26 comprises a first network 28A connected to en-
gine monitoring devices 27A, 27B or the like, a second
network 28B connected to a vehicle body control device
29 or the like, and a data recording device (data control
device) 30 connected to these networks 28A, 28B.
[0028] The engine monitoring devices 27A, 27B are
connected respectively to engine control devices 31A,
31B for controlling the two engines 19. Although the de-
tails of the engine control devices 31A, 31B are not de-
picted, the engine control devices 31A, 31B input, for
instance, the engine speeds detected by revolution
speed sensors and the governor rack positions detected
by position sensors, and control fuel injection devices to
regulate the fuel injection amounts of the engines 19.
Although the details of the engine monitoring devices
27A, 27B are not depicted, the engine monitoring devices
27A, 27B input, for instance, the blow-by pressures of
the engines 19 detected by pressure sensors and the
cooling water temperatures of the radiators 20 detected
by temperature sensors. The operation data about the
operating status of the engines 19 (hereinafter referred
to as the engine-related data), which is input into the en-
gine control devices 31A, 31B and engine monitoring de-
vices 27A, 27B, is output to the data recording device 30
through the first network 28A.
[0029] The vehicle body control device 29 controls the
vehicle body of the hydraulic excavator 1 and detects the
operation data about the vehicle body. Although the de-
tails of the vehicle body control device 29 are not depict-
ed, the vehicle body control device 29 exercises so-called
total horsepower control by inputting the engine speeds
detected by the revolution speed sensors and controlling
the delivery rate of the hydraulic pumps 21 in accordance
with the engine speeds to ensure that the total input
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torque of the hydraulic pump 21 is not greater than the
engine output torque. Further, the vehicle body control
device 29 inputs the hydraulic oil temperature detected
by a oil temperature sensor and controls cooling fan mo-
tors for the oil coolers 25 to ensure that the hydraulic oil
temperature is constant. Furthermore, the vehicle body
control device 29 inputs, for instance, the ON/OFF signal
of a key switch (not shown) that operates to drive the
engines 19. The operation data about the vehicle body
of the hydraulic excavator 1 (hereinafter referred to as
the vehicle body related data), which is input into the
vehicle body control device 29, etc., is output to the data
recording device 30 through the second network 28B.
[0030] The data recording device 30 inputs and
records the aforementioned engine related data and ve-
hicle body related data. Further, the data recording de-
vice 30 judges whether the engines 19 are running (e.g.,
the data recording device 30 may read the engine speed
related data and judge whether the read engine speeds
are higher than a predetermined engine speed or read
key switch ON/OFF data and judge whether the key
switch is ON), and computes the operating time (hour
meter) of the engines 19 by making use of the temporal
information of a timer, and records the computed oper-
ating time in association with the date and time (interna-
tional standard time) that is constantly corrected based
on the time indicated by a GPS device (not shown). It
should be noted that the data recording device 30 records
an operating time initial value that prevails when the hy-
draulic excavator 1 is delivered.
[0031] The controller network 26 also comprises a plu-
rality of communication connectors 32A, 32B, 32C. The
communication connector 32A is connected to the data
recording device 30 and positioned within the cab togeth-
er with the data control device 30. The plurality of com-
munication connectors 32B (eight connectors in Fig. 2)
are connected to the first network 28A and positioned in
engine chambers within the housings 6A, 6B together
with the engine monitoring devices 27A, 27B. The plu-
rality of communication connectors 32C (four connectors
in Fig. 2) are connected to the second network 28B and
positioned in pump chambers within the housings 6A, 6B
together with the vehicle body control device 29. A mobile
terminal 34 is included as a major feature of the present
embodiment. The mobile terminal 34 can be communi-
cation-connected via a communication cable 33A for con-
necting to and disconnecting from the communication
connector 32A, or a communication cable 33B for con-
necting to and disconnecting from the plurality of com-
munication connectors 32B, 32C. The mobile terminal
34 mainly inputs data (e.g., the data about maintenance
execution, maintenance results, countermeasure, or re-
plenishment/replacement amount of oil or the like) on a
plurality of maintenance items for the hydraulic excavator
1 and creates maintenance history data.
[0032] The functions of the mobile terminal 34, which
is an essential part of the present embodiment, will now
be described in detail. Fig. 4 is a block diagram illustrating

the functional configuration of the mobile terminal 34.
[0033] Referring to Fig. 4, the mobile terminal 34 is, for
instance, a tablet personal computer. The mobile termi-
nal 34 comprises a storage device 35 (storage means)
for storing control programs and maintenance history da-
ta, etc., a CPU 36 (control means) for performing arith-
metic processing in accordance with the control pro-
grams stored in the storage device 35, a RAM 37 for
temporarily storing data that is arithmetically processed
by the CPU 36, a monitor 38 (display means), a display
interface 39 for outputting a display signal to the monitor
38, a tablet 41 (input means) provided in front face of the
monitor 38 to detect the contact of a pen 40 manipulated
by a worker, a communication interface 42 for inputting
data from the data recording device 30 via the commu-
nication cables 33, and a communication interface 44 for
performing data input/output operations in relation, for
instance, to a management server 43 (see Fig. 21) as
described later.
[0034] The storage device 35 of the mobile terminal 34
has a program storage area 35a and a data storage area
35b. The program storage area 35a stores the control
programs (e.g., maintenance input program, mainte-
nance history display program, maintenance interval set-
up program, and option setup program). The data storage
area 35b stores, for instance, the maintenance history
data (e.g., daily maintenance history, weekly mainte-
nance history, monthly maintenance history, requested
action history, countermeasure history, oil replenish-
ment/replacement history, and findings) created by the
maintenance input program and setup data that is set by
the maintenance interval setup program and option setup
program. In the present embodiment, the maintenance
input program can be started only by a worker who per-
forms maintenance tasks. The maintenance interval set-
up program and option setup program can be started
only an administrator who is privileged, for instance, to
change the settings. The maintenance history display
program can be started by the worker and administrator.
The control process performed by each control program
will be described in detail below.

(1) Maintenance input

[0035] Figs. 5A and 5B show the transitions of a main
screen that is displayed on the monitor 38 when the main-
tenance input program is started.
[0036] When the maintenance input program starts, a
communication condition input screen 45 is displayed on
the monitor 38 as shown in Figs. 5A and 5B. The com-
munication condition input screen 45 has a communica-
tion port input field 45a, a communication baud rate input
field 45b, a resume button 45c, a communication button
45d, and an exit button 45e.
[0037] List display buttons 45f, 45g are positioned to
the right of the communication port input field 45a and
communication baud rate input field 45b. When the work-
er operates the list display button (45f or 45g) (by bringing
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the pen 40 into contact with the associated display area),
an input list (not shown), which lists a plurality of input
terms, appears. More specifically, when the worker op-
erates the list display button 45f, an input list (not shown)
appears to list, for instance, "COM1", "COM2", and so
on. When the worker selects, for instance, "COM1" from
the input list, the input list closes, and "COM1" is entered
into the communication port input field 45a. When the
worker operates the input list display button 45g, an input
list (not shown) appears to list, for instance, "14,400 bps",
"28,800 bps", and so on. When the worker selects, for
instance, "14,400 bps" from the input list, the input list
closes, and "14,400 bps" is entered into the communica-
tion baud rate input field 45b.
[0038] When the worker operates the communication
button 45d in the communication condition input screen
45, the communication between the data recording de-
vice 30 and mobile terminal 34 starts under the commu-
nication conditions entered in the communication port
input field 45a and communication baud rate input field
45b, and the displayed screen is changed to a machine
information input screen 46. In this instance, data such
as the model name and serial number of the hydraulic
excavator 1, the operating time initial value prevailing at
the time of delivery, and the operating time and date/time
(international standard time) acquired at the beginning
of communication is input from the data recording device
30 to the mobile terminal 34. If the communication be-
tween the data recording device 30 and mobile terminal
34 cannot be established for some reason, the worker
can operate the resume button 45c in the communication
condition input screen 45 to change the displayed screen
in a state where the communication is not established.
Operating the exit button 45e in the communication con-
dition input screen 45 terminates the maintenance input
program.
[0039] The machine information input screen 46 has a
customer code input field 46a, a hydraulic excavator
model name display field 46b, a hydraulic excavator se-
rial number display field 46c, a hydraulic excavator op-
erating time display field 46d, a front operating mecha-
nism type input field 46e, engine identification number
input fields 46f, 46g, a hydraulic excavator delivery date
input field 46h, and an execution button 46i. The data
(the model name and serial number of the hydraulic ex-
cavator 1 and the operating time prevailing at the begin-
ning of communication) acquired from the data recording
device 30 is displayed in the model name display field
46b, serial number display field 46c, and operating time
display field 46d.
[0040] A list display button 46j is positioned to the right
of the front operating mechanism type input field 46e.
When the worker operates the list display button 46j, an
input list (not shown) appears to list, for instance, "load-
er", "backhoe", and so on. When the worker selects, for
instance, "loader" from the input list, the input list closes,
and "loader" is entered into the front operating mecha-
nism type input field 46e.

[0041] keyboard display buttons 46k are positioned to
the right of the customer code input field 46a and engine
identification number input fields 46f, 46g. When the
worker operates the keyboard display button 46k, a key-
board dialog screen 47 shown in Fig. 6 appears. The
keyboard dialog screen 47 has, for instance, a plurality
of input buttons 47a (e.g., "0" to "9" and "A" to "Z"), a
display field 47b for displaying characters entered
through the input buttons 47a, a clear button 47c for de-
leting all the characters displayed in the display field 47b,
a backspace button 47d for deleting the last character,
and an execution button 47e. When the worker displays
input characters in the display field 47b by operating the
input buttons 47a in the keyboard dialog screen 47 and
then operates the execution button 47e, the keyboard
dialog screen 47 closes, and text data is entered into the
customer code input field 46a or engine identification
number input fields 46f, 46g.
[0042] A calendar display button 461 is positioned to
the right of the delivery date input field 46h. When the
worker operates the calendar display button 461, a cal-
endar dialog screen (not shown) appears. The calendar
dialog screen lists the days of a month and allows the
worker to switch the list from one month to another. When
the worker selects a particular date from the calendar
dialog screen, the calendar dialog screen closes, and
date data (e.g., in year/month/day format) is entered into
the delivery date input field 46h.
[0043] When the worker operates the execution button
46i in the machine information input screen 46, the stor-
age device 35 stores machine data (the aforementioned
customer code, hydraulic excavator model name and se-
rial number, operating time initial value prevailing at the
time of delivery, type of the front operating mechanism
5, identification numbers of the engines 19, and delivery
date), and the displayed screen is changed to a mainte-
nance information input screen 48. After the machine da-
ta is stored in the storage device 35, the machine infor-
mation input screen 46 is skipped. More specifically,
when the worker operates the communication button 45d
in the communication condition input screen 45, a check
is performed to determine whether the serial number ac-
quired from the data recording device 30 is included in
the machine data stored in the storage device 35. If the
associated machine data is found, the data is read, and
the displayed screen is changed to the maintenance in-
formation input screen 48.
[0044] The maintenance information input screen 48
has a customer code display field 48a, a model name
display field 48b, a serial number display field 48c, an
operating time display field 48d, a maintenance date/time
display field 48e, a name input field 48f for entering the
name of the maintenance personnel, and an execution
button 48g. The customer code display field 48a, model
name display field 48b, serial number display field 48c,
and operating time display field 48d display some of the
machine data stored in the storage device 35 (customer
code and hydraulic excavator model name and serial
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number) and the operating time prevailing at the begin-
ning of communication. The maintenance date/time dis-
play field 48e displays local time (described in detail later
in conjunction with the option setup program) that is ob-
tained by converting the date/time (international standard
time) prevailing at the beginning of communication, which
is acquired from the data recording device 30.
[0045] A keyboard display button 48h and a list display
button 48i are positioned to the right of the name input
field 48f. When the worker operates the keyboard display
button 48h, the keyboard dialog screen 47 appears. A
name is input into the name input field 48f when the key-
board dialog screen 47 is operated as described above.
On the other hand, when the worker operates the list
display button 48i, an input list (not shown) appears to
list a plurality of names (e.g., preselected or previously
stored names). When the worker selects a name from
the input list, the input list closes, and the selected name
is entered into the name input field 48f.
[0046] When the worker operates the execution button
48g in the maintenance information input screen 48, the
storage device 35 stores maintenance data (the afore-
mentioned operating time and date/time (international
standard time) prevailing at the beginning of communi-
cation and the name of the maintenance personnel), and
the displayed screen is changed to a maintenance input
main menu screen 49.
[0047] The maintenance input main menu screen 49
has a basic information display area 50 and a menu dis-
play area 51. The basic information display area 50 has
a customer code display field 50a, a model information
display field 50b, a serial number display field 50c, an
operating time display field 50d, a maintenance date/time
display field 50e, and a name display field 50f, and dis-
plays some of the aforementioned machine data as well
as the maintenance data. The menu display area 51 has
a machine information button 51a, a daily/weekly main-
tenance button 51b, a monthly maintenance button 51c,
an outstanding maintenance button 51d, a replenishment
button 51e, a requested action button 51g, and an exit
button 51f.
[0048] When the daily/weekly maintenance button 51a
in the maintenance input main menu screen 49 is oper-
ated, the displayed screen is changed to a daily/weekly
maintenance input menu screen 52 shown in Fig. 7A.
The daily/weekly maintenance input menu screen 52 has
the basic information display area 50 and a menu display
area 53. The menu display area 53 has a daily mainte-
nance button 53a, a weekly maintenance button 53b, a
replenishment/replacement amount button 53c, a new
findings button 53e, and a main menu button 53d.
[0049] When the worker operates the daily mainte-
nance button 53a in the daily/weekly maintenance input
menu screen 52, the displayed screen is changed to a
daily maintenance input screen 54. The daily mainte-
nance input screen 54 has the basic information display
area 50, a maintenance input area 55, an execution but-
ton 54a, and a new findings button 54b. The maintenance

input area 55 displays maintenance tasks that are to be
performed daily (e.g., at intervals of 10 operating hours
of the hydraulic excavator 1, that is, each time the hy-
draulic excavator operator changes).
[0050] When the worker operates the weekly mainte-
nance button 53b in the daily/weekly maintenance input
menu screen 52, the displayed screen is changed to a
weekly maintenance input screen 56 (see Fig. 7B). The
weekly maintenance input screen 56 has the basic infor-
mation display area 50, a maintenance input area 57, an
execution button 56a, and a new findings button 56b.
The maintenance input area 57 displays maintenance
tasks that are to be performed weekly (e.g., at intervals
of 50 operating hours of the hydraulic excavator 1).
[0051] The maintenance input area 55 of the daily
maintenance input screen 54 and the maintenance input
area 57 of the weekly maintenance input screen 56 both
have a plurality of sheets 58 that displays a list of main-
tenance items classified by maintenance type (cleaning,
oil draining, greasing, level inspection, visual inspection,
etc.). When the tab 58a of a sheet 58 indicating a main-
tenance type is operated, the corresponding sheet 58 is
selected and displayed. The sheet 58 has an item number
button 58b, an item description display field 58c, a data
input field 58d, and a previous data display field 58e for
each maintenance item. When the worker operates the
item number button 58b, the associated maintenance tar-
get display screen (e.g., the overall view or enlarged de-
tail view (not shown) of the hydraulic excavator 1, which
indicates a maintenance target) appears. This enables
the worker to perform a maintenance task while confirm-
ing a maintenance target.
[0052] The worker can enter data into the data input
field 58d while viewing the previous data display field
58e. A "YES" button 58f is provided for a maintenance
item (e.g., a maintenance item related to cleaning) which
only maintenance execution data is input to. When the
worker operates the "YES" button 58f, the word "YES" is
entered into the data input field 58d to indicate that a
maintenance task is performed. An "OK" button 58g, an
"NG" button 58h, and an "ACT" button 58i are provided
for a maintenance item (e.g., a maintenance item related
to level inspection) which a maintenance result or the like
is input. When the worker operates the "OK" button 58g,
the word "OK" is entered into the data input field 58d to
indicate that an acceptable maintenance result is ob-
tained. On the other hand, when the worker operates the
"NG" button 58h, the word "NG" is entered into the data
input field 58d to indicate that an unacceptable mainte-
nance result is obtained (a problem is encountered and
not corrected). If the worker operates the "ACT" button
58i when any remedial action is taken after an unaccept-
able maintenance result is obtained, a countermeasure
input screen 59 shown in Fig. 8 appears.
[0053] The countermeasure input screen 59 has a
countermeasure input field 59a and an execution button
59b. A keyboard display button 59c and a list display
button 59d are positioned to the right of the countermeas-
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ure input field 59a. When the worker operates the key-
board display button 59c, the keyboard dialog screen 47
appears. A countermeasure is input into the counter-
measure input field 59a when the keyboard dialog screen
47 is operated as described above. On the other hand,
when the worker operates the list display button 59d, an
input list (not shown) appears to list, for instance, "AD-
JUSTED", "REPAIRED", "REPLACED", "REFILLED", or
other countermeasure. When the worker selects a coun-
termeasure from the input list, the input list closes, and
the selected countermeasure is entered into the coun-
termeasure input field 59a. When the worker subse-
quently operates the execution button 59b in the coun-
termeasure input screen 59, a combination of the main-
tenance item and the countermeasure input in the coun-
termeasure input field 59a is handled as countermeasure
history data and stored in the storage device 35 in asso-
ciation with the machine data and maintenance data. Fur-
ther, the countermeasure input screen 59 closes, and
the word "ACT" is entered into the data input field 58d to
indicate that remedial action is taken. If the data input
field 58d is blank, it means that no maintenance has been
performed.
[0054] When the worker operates the execution button
54a in the daily maintenance input screen 54, a combi-
nation of the maintenance item in the daily maintenance
input screen 54 and the data input in the data input field
58d is handled as daily maintenance history data and
stored in the storage device 35 in association with the
machine data and maintenance data. Further, the dis-
played screen is returned to the daily/weekly mainte-
nance input menu screen 52. Similarly, when the worker
operates the execution button 56a in the weekly mainte-
nance input screen 56, a combination of the maintenance
item in the weekly maintenance input screen 56 and the
data input in the data input field 58d is handled as weekly
maintenance history data and stored in the storage de-
vice 35 in association with the machine data and main-
tenance data. Further, the displayed screen is returned
to the daily/weekly maintenance input menu screen 52.
[0055] When the worker operates the replenish-
ment/replacement amount button 53c in the daily/weekly
maintenance input menu screen 52, the displayed screen
is changed to a replenishment/replacement amount input
screen 60 (see Fig. 7C). The replenishment/replacement
amount input screen 60 has the basic information display
area 50, a replenishment/replacement amount input area
61, an amount unit display field 60a, and an execution
button 60b. The amount unit display field 60a shows a
unit that is selected by the option setup program as de-
scribed later. The replenishment/replacement amount in-
put area 61 displays a plurality of oil items (engine oil,
gear oil, hydraulic oil, water, grease, fuel, etc.) that is to
be replenished and replaced. A name display field 61a,
a data input field 61b, and a previous data display field
61c are provided for each oil item.
[0056] The worker can enter data into the data input
field 61b while viewing the previous data display field

61c. A numeric keypad display button 61d is positioned
to the right of the data input field 61b. When the worker
operates the numeric keypad display button 61d, a nu-
meric keypad dialog screen 62 shown in Fig. 9 appears.
The numeric keypad dialog screen 62 has a plurality of
input buttons 62a (e.g., "0" to "9"), a display field 62b for
displaying a numerical value input through the input but-
tons 62a, a clear button 62c for deleting all numerals
displayed in the display field 62b, a backspace button
62d for deleting the last numeral, and an execution button
62e. When the worker operates the execution button 62e
after operating the input buttons 62a in the numeric key-
pad dialog screen 62 to display an input numerical value
in the display field 62b, the numeric keypad dialog screen
62 closes, and the numerical value is entered into the
data input field 61b.
[0057] When the worker operates the execution button
60b in the replenishment/replacement amount input
screen 60, a combination of the oil item and the numerical
value input in the data input field 61b (and the unit dis-
played in the amount unit display field 60a) is handled
as replenishment/replacement history data and stored in
the storage device 35 in association with the machine
data and maintenance data. Further, the displayed
screen is returned to the daily/weekly maintenance input
menu screen 52. Furthermore, when the main menu but-
ton 53d in the daily/weekly maintenance input menu
screen 52 is operated, the displayed screen is returned
to the maintenance input main menu screen 49.
[0058] When the worker operates the new findings but-
ton 53e in the daily/weekly maintenance input menu
screen 52, the new findings button 54b in the daily main-
tenance input screen 54, or the new findings button 56b
in the weekly maintenance input screen 56, the displayed
screen is changed to a new findings input screen 103
shown in Fig. 22. Also, when the worker operates a new
findings button 64c in a monthly maintenance input menu
screen 63 (see Fig. 10A), a new findings button 65b in a
monthly maintenance input screen 65A, 65B (see Figs.
10A and 10B), or a new findings button 68b in an out-
standing maintenance input screen 68 (see Fig. 11),
which will be described later, the displayed screen is
changed to the new findings input screen 103. The new
findings input screen 103 has the basic information dis-
play area 50, a new findings input area 104, a back button
103a, and a main menu button 103b. The new findings
input area 104 has a location input field 104a, a part input
field 104b, a symptom input field 104c, a damage level
input field 104d, a picture input field 104e, a counter-
measure input field 104f, a replacement part input field
104g, a comment input field 104h, a save button 104i, a
recall button 104j, a clear button 104k, and a submit but-
ton 1041.
[0059] A list display button 104m and a picture display
button 104n are positioned to the right of the location
input field 104a. When the worker operates the list display
button 104m, a first input list appears, for instance, to list
the locations of first items shown in Fig. 23. When the
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worker selects a location from the first input list, a second
input list appears to list the detailed locations (second
item locations) of the selected first item location. When
the worker selects a location from the second input list,
the second input list closes, and the location selected
from the first and second item listings is entered into the
location input field 104a. On the other hand, when the
worker operates the picture display button 104n, the
overall view (not shown) of the hydraulic excavator ap-
pears. When the worker selects the location of a first
item, which is described above, from the overall view of
the hydraulic excavator, an enlarged detail view repre-
senting the selected location appears. When the worker
selects a detailed location (the location of a second item
as described above) from the enlarged detail view, the
enlarged detail view disappears, and the selected loca-
tion is entered into the location input field 104a.
[0060] A list display button 104o is positioned to the
right of the part input field 104b. When the worker oper-
ates the list display button 104o, a first input list appears,
for instance, to list categories of the first item shown in
Fig 24. When the worker selects one of the categories
(e.g., electrical part, component, or others) in the first
input list, a second input list appears to list parts belong-
ing to the selected category. When the worker selects
one of the parts in the second input list, the second input
list closes, and the part selected from the second item is
entered into the part input field 104b. If the worker selects
and operates a category (e.g., hose, frame, welded por-
tion, or wire) of the first item not corresponding to the
second item in the first input list, the transition to the sec-
ond input list is not performed. In addition, the first input
list closes, and the category selected from the first item
is entered into the part input field 104b.
[0061] A list display button 104p is positioned to the
right of the symptom input field 104c. When the worker
operates the list display button 104p, an input list appears
to list various symptoms such as a scratch, crack, leak,
clog, burst, looseness, malfunction, short circuit, and
open circuit. When the worker selects a symptom from
the input list, the input list closes, and the selected symp-
tom is entered into the symptom input field 104b.
[0062] In the damage level input field 104d, selectable
levels such as "Heavy", "Light", "Fair", and "Information
Only" are displayed together with check boxes, and one
of the check boxes can be selected.
[0063] A picture input button 104q is positioned above
the picture input field 104e. When the worker operates
the picture input button 104q, a screen (not shown) for
selecting picture data stored in the storage device 35
appears. When picture data is selected from the screen,
the selected picture is displayed in the input field 104e.
[0064] A countermeasure input button 104r is posi-
tioned to the right of the countermeasure input field 104f.
When the worker operates the countermeasure input but-
ton 104r, the countermeasure input screen 59 appears.
When the worker operates the execution button 59b after
entering a countermeasure in the countermeasure input

field 59a in the countermeasure input screen 59, the
countermeasure input screen 59 closes, and the coun-
termeasure is entered into the countermeasure input field
104f. If, in this instance, "REPLACED" is entered into the
countermeasure input field 104f, the keyboard dialog
screen 47 appears. A number is then entered in the re-
placement part input field 104g when the keyboard dialog
screen 47 is operated as described above.
[0065] A keyboard display button 104s is positioned to
the right of the comment input field 104h. When the work-
er operates the keyboard display button 104s, the key-
board dialog screen 47 appears. Text data is then entered
into the comment input field 104h when the keyboard
dialog screen 47 is operated as described above.
[0066] When the worker operates the save button 104i,
the data entered in the input fields 104a-104h is handled
as new findings data and temporarily stored in the storage
device 35 in association with the machine data and main-
tenance data (it should be noted that the temporarily
stored new findings data cannot be output, for instance,
to the management server 43). When the worker subse-
quently operates the recall button 104j, the temporarily
stored new findings data is read and entered into the
input fields 104a-104h. If the worker operates the clear
button 104k, the input fields 104a-104h become blank.
If the worker operates the submit button 1041, the data
entered in the input fields 104a-104h is handled as new
findings data and stored in the storage device 35 in as-
sociation with the machine data and maintenance data
(the stored new findings data can be output, for instance,
to the management server 43).
[0067] When the worker operates the back button 103a
in the new findings input screen 103, the displayed screen
is returned to the previous screen. When the main menu
button 103b in the new findings input screen 103, the
displayed screen is returned to the maintenance input
main menu screen 49.
[0068] Returning to Fig. 5B, if the worker operates the
monthly maintenance button 51c in the maintenance in-
put main menu screen 49, the displayed screen is
changed to the monthly maintenance input menu screen
63 shown in Fig. 10A. The monthly maintenance input
menu screen 63 has the basic information display area
50 and a menu display area 64. The menu display area
64 has, for instance, five maintenance type buttons 64a
(parts replacement button, oil draining button, cleaning
button, visual inspection button, and greasing button in
Fig. 10A), the aforementioned new findings button 64c,
and a main menu button 64b. When the worker operates
a maintenance type button 64a, the displayed screen is
changed to the monthly maintenance input screen (the
screens 65A and 65B are representatively shown in Figs.
10A and 10B), which displays maintenance items that
fall under the category indicated by the operated main-
tenance type button.
[0069] The monthly maintenance input screen (e.g.,
65A or 65B) has the basic information display area 50,
a maintenance input area 66, an execution button 65a,
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and the new findings button 65b. The maintenance input
area 66 displays maintenance tasks that are to be per-
formed monthly (e.g., at intervals of 250 operating hours
or multiples of 250 operating hours). The maintenance
input area 66 has a plurality of sheets 67 that displays a
list of maintenance items classified by maintenance tar-
get (engines, engine oil, gear oil, drive system, hydraulic
system, etc.). When the tab 67a of a sheet 67 indicating
a maintenance target is operated, the corresponding
sheet 67 is selected and displayed. The sheet 67 has an
item number button 67b, an item description display field
67c, a data input field 67d, and a previous data display
field 67e for each maintenance item. When the worker
operates the item number button 67b, the associated
maintenance target display screen (not shown) appears.
This enables the worker to perform a maintenance task
while confirming a maintenance target.
[0070] The worker can enter data into the data input
field 67d while viewing the previous data display field
67e. A "YES" button 67f is provided for a maintenance
item, for instance, in the monthly maintenance input
screen 65A that appears when the parts replacement
button 64a is operated, that is, a maintenance item which
only maintenance execution data is input to. When the
worker operates the "YES" button 67f, the word "YES" is
entered into the data input field 67d. An "OK" button 67g,
an "NG" button 67h, and an "ACT" button 67i are provided
for a maintenance item, for instance, in the monthly main-
tenance input screen 65B that appears when the visual
inspection button 64a is operated, that is, a maintenance
item which a maintenance result or the like is input to.
When the worker operates the "OK" button 67g, the word
"OK" is entered into the data input field 67d. When the
worker operates the "NG" button 67h, the word "NG" is
entered into the data input field 67d. If the worker oper-
ates the "ACT" button 67i when any remedial action is
taken after an unacceptable maintenance result is ob-
tained, the countermeasure input screen 59 described
above appears.
[0071] When the worker operates the execution button
59b after entering countermeasure data in the counter-
measure input field 59a in the countermeasure input
screen 59, a combination of the maintenance item and
the data input in the countermeasure input field 59a is
handled as countermeasure history data and stored in
the storage device 35 in association with the machine
data and maintenance data. Further, the countermeas-
ure input screen 59 closes, and the word "ACT" is entered
in the data input field 67d.
[0072] When the worker operates the execution button
65a in the monthly maintenance input screen (e.g., 65A
or 65B), a combination of the maintenance item and the
data entered in the data input field 67c is handled as
monthly maintenance history data and stored in the stor-
age device 35 in association with the machine data and
maintenance data. Further, the displayed screen is re-
turned to the monthly maintenance input menu screen
63. Furthermore, when the main menu button 64b in the

monthly maintenance input menu screen 63 is operated,
the displayed screen is returned to the maintenance input
main menu screen 49.
[0073] Returning to Fig. 5B, if the worker operates the
outstanding maintenance button 51d in the maintenance
input main menu screen 49, the displayed screen is
changed to the outstanding maintenance input screen
68 (see Fig. 11), which displays outstanding mainte-
nance items extracted from maintenance items, for in-
stance, in the daily maintenance input screen 54, weekly
maintenance input screen 56, and monthly maintenance
input screens 67A, 67B. Fig. 12 is a flowchart showing
control procedure of an outstanding maintenance item
extraction process.
[0074] Referring to Fig. 12, step 100 is performed first
to determine whether the data input field 58d (or 67d) for
each maintenance item is blank. If "YES", "OK", "NG",
or "ACT" is input in the data input field 58d (or 67d), the
determination of step 100 is not satisfied and processing
proceeds to step 110. In step 110, the associated main-
tenance item is set in the un-indication state.
[0075] On the other hand, if the data input field 58d (or
67d) is blank in step 100, the determination is satisfied
and processing proceeds to step 120. Step 120 is per-
formed to determine whether "NG" is input in the previous
data display field 58e (or 67e) for each maintenance item.
If "NG" is input in the previous data display field 58e (or
67e), the determination of step 120 is satisfied and
processing proceeds to step 130. In step 130, the asso-
ciated maintenance item is set in the indication state. In
other words, an outstanding maintenance item is extract-
ed.
[0076] On the other hand, if the previous data display
field 58e (or 67e) is "YES", "OK", "ACT", or blank in step
120, the determination is not satisfied and processing
proceeds to step 140. In step 140, the actual operating
time is calculated by determining the difference between
the operating time prevailing at the beginning of commu-
nication and the operating time initial value prevailing at
the time of delivery which are acquired from the data
recording device 30. Next, step 150 is performed to read
maintenance interval data (operating time standard,
which will be described in detail later in conjunction with
the maintenance interval setup program) from the stor-
age device 35 in accordance with the model name of the
hydraulic excavator 1 acquired from the data recording
device 30, and to determine whether the actual operating
time is not shorter than the maintenance interval. If the
actual operating time is shorter than the maintenance
interval, the determination of step 150 is not satisfied and
processing proceeds to step 110. The associated main-
tenance item is set in the un-indication state in step 110.
[0077] On the other hand, if the actual operating time
is not shorter than the maintenance interval in step 150,
the determination is satisfied and processing proceeds
to step 160. Step 160 is performed to determine whether
maintenance has been performed at the maintenance
interval (actually within a predefined permissible mainte-
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nance period that is based on specified maintenance in-
terval) in accordance with the previous maintenance his-
tory data stored in the storage device 38. If maintenance
has been performed at the maintenance interval, the de-
termination of step 160 is satisfied and processing pro-
ceeds to step 110. The associated maintenance item is
set in the un-indication state in step 110. On the other
hand, if maintenance has not been performed at the
maintenance interval, the determination of step 160 is
not satisfied and processing proceeds to step 130. The
associated maintenance item is set in the indication state
in step 130. In other words, an outstanding maintenance
item is extracted.
[0078] The outstanding maintenance item extraction
process described above may be performed when the
worker operates the execution button 48g in the mainte-
nance information input screen 48. Further, if there is any
outstanding maintenance item, the displayed screen may
be changed to the outstanding maintenance input screen
68, and if there is no outstanding maintenance item, the
displayed screen may be changed to the maintenance
input main menu screen 49. Furthermore, it is preferable
that outstanding maintenance items be extracted just be-
fore a point of maintenance recommendation time.
Therefore, step 150 may be performed to judge whether
the actual operating time is not shorter than the mainte-
nance interval minus a predetermined period.
[0079] Returning to Fig. 11, the outstanding mainte-
nance input screen 68 has the basic information display
area 50, a maintenance input area 69, an execution but-
ton 68a, and the new findings button 68b. The mainte-
nance input area 69 displays outstanding maintenance
items extracted as described above. The maintenance
input area 69 has a plurality of sheets 70 that displays a
list of maintenance items classified by maintenance type
(parts replacement, oil draining, cleaning, appearance
inspection, greasing, level inspection, visual inspection,
etc.). When the tab 70a of a sheet 70 indicating a main-
tenance type is operated, the corresponding sheet 70 is
selected and displayed. The configuration of the sheet
70 is not described here because it is the same as for
the aforementioned sheets 58, 67.
[0080] When the execution button 68a in the outstand-
ing maintenance input screen 68 is operated, the asso-
ciated maintenance history data (daily maintenance his-
tory data, weekly maintenance history data, and monthly
maintenance history data) is stored in the storage device
35 in association with the machine data and maintenance
data. Further, the displayed screen is returned to the
maintenance input main menu screen 49.
[0081] Returning to Fig. 5B, if the worker operates the
replenishment button 51e in the maintenance input main
menu screen 49, the displayed screen is changed to a
replenishment amount input screen 71 shown in Fig. 13.
The replenishment amount input screen 71 is used to
enter a replenishment amount for a replenishment oper-
ation in the case that there is a person who periodically
effects replenishment in addition to a person who per-

forms maintenance (replenishment and replacement
tasks included).
[0082] The replenishment amount input screen 71 has
a basic information display area 50A (this area is obtained
by removing the maintenance date/time display field 50e
from the basic information display area 50), a date input
field 71a for entering a replenishment date, a time input
field 71b for entering replenishment time, a replenish-
ment item input field 71c, a replenishment amount input
field 71d, an amount unit display field 71e, and an exe-
cution button 71f. The amount unit display field 71e dis-
plays a unit that is selected by the option setup program
as described later.
[0083] numeric keypad display buttons 71g for ena-
bling to open the numeric keypad dialog screen 62 are
positioned to the right of the date input field 71a, time
input field 71b, and replenishment amount input field 71d.
A replenishment date, time, and amount is input into the
date input field 71a, time input field 71b, and replenish-
ment amount input field 71d when the numeric keypad
dialog screen 62 is operated as described above. A list
display button 71h is positioned to the right of the replen-
ishment item input field 71c. When the worker operates
the list display button 71h, an input list (not shown) ap-
pears to list, for instance, "ENGINE OIL", "GEAR OIL",
and so on. When the worker selects, for instance, "EN-
GINE OIL" from the input list, the input list closes, and
"ENGINE OIL" is entered in the replenishment item input
field 46e.
[0084] When the execution button 71f in the replenish-
ment amount input screen 71 is operated, the replenish-
ment date and time (local time) entered in the date input
field 71a and time input field 71b is converted to interna-
tional standard time. Further, the converted date and time
(international standard time), the operating time indicat-
ed in the operating time display field 50d of the basic
information display area 50A, and the maintenance per-
sonnel name indicated in the name display field 50f are
stored in the storage device 35 as replenishment data.
In addition, a combination of the replenishment item en-
tered in the replenishment item input field 71c, the
amount entered in the replenishment amount input field
71d, and the unit indicated in the amount unit display field
71e is handled as replenishment history data and stored
in the storage device 35 in association with the machine
data and replenishment data. Furthermore, the displayed
screen is returned to the maintenance input main menu
screen 49.
[0085] Returning to Fig. 5B, if the worker operates the
requested action button 51g in the maintenance input
main menu screen 49, the displayed screen is changed
to a requested action input screen 105 (see Fig. 25) that
displays additionally set maintenance items. The re-
quested action input screen 105 has the basic informa-
tion display area 50, a maintenance input area 106, and
an execution button 105a. The maintenance input area
106 has an item number button 106a, an item description
display field 106b, a replacement parts display field 106c,
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and a data input field 106d for each maintenance item.
When the worker operates the item number button 106a,
the associated maintenance target display screen (not
shown) appears. This enables the worker to perform a
maintenance task while confirming a maintenance target.
If a parts replacement task is indicated in the item de-
scription display field 106b, the associated replacement
part number is indicated in the replacement parts display
field 106c.
[0086] An "OK" button 106e, an "NG" button 106f, and
an "ACT" button 106g are provided for a maintenance
item which a maintenance result or other similar data is
input to. When the worker operates the "OK" button 106e,
the word "OK" is entered into the data input field 106d to
indicate that an acceptable maintenance result is ob-
tained. When the worker operates the "NG" button 106f,
the word "NG" is entered into the data input field 106d to
indicate that an unacceptable maintenance result is ob-
tained (a problem is encountered and not corrected). If
the worker operates the "ACT" button 106g when any
remedial action is taken after an unacceptable mainte-
nance result is obtained, the countermeasure input
screen 59 described above appears.
[0087] When the worker operates the execution button
59b after entering countermeasure data in the counter-
measure input field 59a of the countermeasure input
screen 59, a combination of the maintenance item and
the data entered in the countermeasure input field 59a
is handled as countermeasure history data and stored in
the storage device 35 in association with the machine
data and maintenance data. Further, the countermeas-
ure input screen 59 closes, and the word "ACT" is entered
into the data input field 106d.
[0088] When the worker operates the execution button
105a in the requested action input screen 105, a combi-
nation of the maintenance item and the data entered in
the data input field 106d is handled as requested action
history data and stored in the storage device 35 in asso-
ciation with the machine data and maintenance data. Fur-
ther, the displayed screen is returned to the maintenance
input main menu screen 49.
[0089] Returning to Fig. 5B, if the worker operates the
machine information button 51a in the maintenance input
main menu screen 49, the displayed screen is changed
to a machine information display screen 72 shown in Fig.
14. The machine information display screen 72 has the
basic information display area 50, a front operating mech-
anism type display field 72a, engine identification number
display fields 72b, 72c, a delivery date display field 72d,
and an execution button 72e. The front operating mech-
anism type display field 72a, engine identification number
display fields 72b, 72c, and delivery date display field
72d display some of the machine data stored in the stor-
age device 35 (the type of the front operating mechanism
5, the identification numbers of the engines 19, and the
delivery date). When the worker operates the execution
button 72e in the machine information display screen 72,
the displayed screen is changed to the maintenance input

main menu screen 49. Operating the exit button 51f in
the maintenance input main menu screen 49 terminates
a maintenance program.

(2) Maintenance history display

[0090] Fig. 15 shows a main screen that is displayed
on the monitor 38 when the maintenance history display
program is started.
[0091] When the maintenance history display program
starts, a maintenance history display main menu screen
73 is displayed as shown in Fig. 15. The maintenance
history display main menu screen 73 has a customer
code input field 73a, a daily/weekly maintenance button
73b, a monthly maintenance button 73c, a replenishment
button 73d, and an exit button 73e.
[0092] A list display button 73f is positioned to the right
of the customer code input field 73a. When the worker
or administrator (the term "administrator" will be herein-
after abbreviated) operates the list display button 73f, an
input list (not shown) appears to list customer codes that
are contained in the machine data stored in the storage
device 35. When the worker selects a customer code
from the input list, the input list closes, and the selected
customer code is entered into the customer code input
field 73a. When the worker operates the daily/weekly
maintenance button 73b in the maintenance history dis-
play main menu screen 73, the displayed screen is
changed to a daily/weekly maintenance history display
menu screen 74 shown in Fig. 16A.
[0093] The daily/weekly maintenance history display
menu screen 74 has a customer code display field 74a,
a model name input field 74b for entering the model name
of the hydraulic excavator 1, a serial number input field
74c for entering the serial number of the hydraulic exca-
vator 1, a maintenance date/time range display field 74d
for maintenance results indication, and a menu display
area 75. The customer code display field 74a displays a
customer code entered in the customer code input field
73a of the maintenance history display main menu
screen 73.
[0094] List display buttons 74e, 74f are positioned to
the right of the model name input field 74b and serial
number input field 74c. When the worker operates the
list display button 74e, an input list appears to list model
names that are stored in the storage device 35 and as-
sociated with the customer code displayed in the cus-
tomer code display field 74a. When the worker selects a
model name from the input list, the input list closes, and
the selected model name is entered into the model name
input field 74b. When the worker operates the list display
button 74f subsequently, an input list appears to list serial
numbers that are stored in the storage device 35 and
associated with the customer code displayed in the cus-
tomer code display field 74a and the model name entered
in the model name input field 74b. When the worker se-
lects a serial number from the input list, the input list clos-
es, and the selected serial number is entered into the
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serial number input field 74b. The maintenance data, that
is associated with machine data containing the customer
code displayed in the customer code display field 74a
and the model name and serial number entered in the
model name input field 74b and serial number input field
74c, is then read from the storage device 35, and the
range of the date/time (converted to the local time) con-
tained in the maintenance data is displayed in the main-
tenance date/time range display field 74d.
[0095] The menu display area 75 has a daily mainte-
nance button 75a, a weekly maintenance button 75b, a
replenishment/replacement amount button 75c, and a
main menu button 75d. When the worker operates the
daily maintenance button 75a in the daily/weekly main-
tenance history display menu screen 74, the daily main-
tenance history data associated with the aforementioned
machine data and maintenance data is extracted and
read from the storage device 35. Further, the displayed
screen is changed to a daily maintenance history display
screen 76.
[0096] The daily maintenance history display screen
76 has a basic information display area 77, a mainte-
nance history display area 78, and a submenu button
76a. The basic information display area 77 has a cus-
tomer code display field 77a, a model name display field
77b, a serial number display field 77c, and a maintenance
date/time range display field 77d, and displays some of
the machine data (customer code, and model name and
serial number of hydraulic excavator 1) and the date/time
range included in the maintenance data.
[0097] The maintenance history display area 78 has a
plurality of sheets 79 that displays a list of maintenance
items classified by maintenance type (cleaning, oil drain-
ing, greasing, level inspection, visual inspection, etc.).
When the tab 79a of a sheet 79 indicating a maintenance
type is operated, the corresponding sheet 79 is selected
and displayed. The sheet 79 has a date display field 79b
for displaying a maintenance date, a time display field
79c for displaying maintenance time, an operating time
display field 79d, an item description display field 79e for
describing each maintenance item, and a data display
field 79f. The date display field 79b and time display field
79c display maintenance date/time (international stand-
ard time), which is part of the maintenance data read
from the storage device 35 and converted to the local
time. The operating time display field 79d displays oper-
ating time, which is part of the maintenance data read
from the storage device 35. The data display field 79f for
each maintenance item displays daily maintenance his-
tory data read from the storage device 35. The date dis-
play field 79b, time display field 79c, operating time dis-
play field 79d, and data display field 79f that are related
to each other are positioned in the same column. If there
is a plurality of related data, a plurality of columns is ar-
ranged. When the worker operates the submenu button
76a in the daily maintenance history display screen 76,
the displayed screen is returned to the daily/weekly main-
tenance history display menu screen 74.

[0098] When the worker operates the weekly mainte-
nance button 75b in the daily/weekly maintenance history
display menu screen 74, the weekly maintenance history
data associated with the aforementioned machine data
and maintenance data is extracted and read from the
storage device 35, and the displayed screen is to a week-
ly maintenance history display screen 80 (see Fig. 16B).
[0099] The weekly maintenance history display screen
80 has the basic information display area 77, a mainte-
nance history display area 81, and a submenu button
80a. The maintenance history display area 81 has a plu-
rality of sheets 79 that displays a list of maintenance items
classified by maintenance type. When the tab 79a of a
sheet 79 indicating a maintenance type is operated, the
corresponding sheet 79 is selected and displayed. The
data display field 79f for each maintenance item on the
selected sheet 79 displays weekly maintenance history
data read from the storage device 35. When the worker
operates the submenu button 80a in the weekly mainte-
nance history display screen 80, the displayed screen is
returned to the daily/weekly maintenance history display
menu screen 74.
[0100] When the worker operates the replenish-
ment/replacement amount button 75c in the daily/weekly
maintenance history display menu screen 74, the replen-
ishment/replacement history data associated with the
aforementioned machine data and maintenance data is
extracted and read from the storage device 35, and the
displayed screen is changed to a replenishment/replace-
ment amount display screen 82 (see Fig. 16C).
[0101] The replenishment/replacement amount dis-
play screen 82 has the basic information display area 77,
a replenishment/replacement amount display area 83,
an amount unit display field 82a, and a submenu button
82b. The replenishment/replacement amount display ar-
ea 83 has a date display field 83a for indicating a main-
tenance execution date, a time display field 83b for indi-
cating maintenance time, an operating time display field
83c, and a name display field 83d for each oil item (e.g.,
engine oil, gear oil, hydraulic oil, water, grease, or fuel),
and data display field 83e. The date display field 83a and
time display field 83b display maintenance date/time (in-
ternational standard time), which is part of the mainte-
nance data read from the storage device 35 and convert-
ed to the local time. The operating time display field 83c
displays operating time, which is part of the maintenance
data read from the storage device 35. The data display
field 83e for each maintenance item and the amount unit
display field 82a display replenishment/replacement his-
tory data read from the storage device 35. The date dis-
play field 83a, time display field 83b, operating time dis-
play field 83c, and data display field 83e that are related
to each other are positioned in the same column. If there
is a plurality of related data, a plurality of columns is ar-
ranged.
[0102] When the worker operates the submenu button
82b in the replenishment/replacement amount display
screen 82, the displayed screen is returned to the dai-
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ly/weekly maintenance history display menu screen 74.
Further, when the main menu button 75d in the dai-
ly/weekly maintenance history display menu screen 74
is operated, the displayed screen is returned to the main-
tenance history display main menu screen 73.
[0103] Returning to Fig. 15, if the worker operates the
monthly maintenance button 73c in the maintenance his-
tory display main menu screen 73, the displayed screen
is changed to a monthly maintenance history display
menu screen 84 shown in Fig. 17. The monthly mainte-
nance history display menu screen 84 has the basic in-
formation display area 77 and a menu display area 85.
The menu display area 85 has a plurality of maintenance
type buttons 85a (parts replacement button, oil draining
button, cleaning button, visual inspection button, and
greasing button in Fig. 17) and a main menu button 85b.
When the worker operates one of the plurality of main-
tenance type buttons 85a, the displayed screen is
changed to the monthly maintenance input screen (the
screen 86A is representatively shown in Fig. 17), which
displays maintenance items that fall under the category
indicated by the operated maintenance type button.
[0104] The monthly maintenance display screen (e.g.,
86A) has the basic information display area 77, a main-
tenance history display area 87, and a submenu button
86a. The maintenance history display area 87 has a plu-
rality of sheets 88 that displays a list of maintenance items
classified by maintenance target (e.g., engine system,
engine oil, gear oil, drive system, or hydraulic system).
When the tab 88a of a sheet 88 indicating a maintenance
target is operated, the corresponding sheet 88 is selected
and displayed. The sheet 88 has a date display field 88b
for displaying a maintenance date, a time display field
88c for displaying maintenance time, an operating time
display field 88d, an item description display field 88e for
describing each maintenance item, and a data display
field 88f. The date display field 88b and time display field
88c display maintenance date/time (international stand-
ard time), which is part of the maintenance data read
from the storage device 35 and converted to the local
time. The operating time display field 88d displays oper-
ating time, which is part of the maintenance data read
from the storage device 35. The data display field 88f for
each maintenance item displays monthly maintenance
history data read from the storage device 35. The date
display field 88b, time display field 88c, operating time
display field 88d, and data display field 88f that are related
to each other are positioned in the same column. If there
is a plurality of related data, a plurality of columns is ar-
ranged.
[0105] When the worker operates the submenu button
86a in the monthly maintenance history display screen
(e.g., 86A), the displayed screen is returned to the month-
ly maintenance history display menu screen 84. Further,
when the main menu button 85b in the monthly mainte-
nance history display menu screen 84 is operated, the
displayed screen is returned to the maintenance history
display main menu screen 73.

[0106] Returning to Fig. 15, if the worker operates the
replenishment button 73d in the maintenance history dis-
play main menu screen 73, the displayed screen is
changed to a replenishment amount input screen 89
shown in Fig. 18. The replenishment amount input screen
89 is used to enter a replenishment amount for a replen-
ishment operation, in the case that there is a person who
periodically effects replenishment in addition to a person
who performs maintenance (replenishment and replace-
ment tasks included).
[0107] The replenishment amount input screen 89 has
a basic information display area 77A (this area is obtained
by removing the maintenance date/time range display
field 77d from the basic information display area 77), a
date input field 89a for entering a replenishment date, a
time input field 89b for entering replenishment time, an
operating time input field 89c for entering the operating
time of the hydraulic excavator 1, a name input field 89d
for entering the name of the replenishment personnel, a
replenishment item input field 89e, a replenishment
amount input field 89f, an amount unit display field 89g,
and a submenu button 89h. The amount unit display field
89g displays a unit that is selected by the option setup
program as described later.
[0108] numeric keypad display buttons 89i for enabling
to open the numeric keypad dialog screen 62 are posi-
tioned to the right of the date input field 89a, time input
field 89b, operating time input field 89c, and replenish-
ment amount input field 89f. A replenishment date, re-
plenishment time, operating time, and replenishment
amount is entered into the date input field 89a, time input
field 89b, operating time input field 89c, and replenish-
ment amount input field 89f when the numeric keypad
dialog screen 62 is operated as described above.
[0109] A keyboard display button 89j and a list display
button 89k are positioned to the right of the name input
field 89d. When the worker operates the keyboard display
button 89j, the keyboard dialog screen 47 appears. A
name is then entered into the name input field 89d when
the keyboard dialog screen 47 is operated as described
above. On the other hand, when the worker operates the
list display button 89k, an input list (not shown) appears
to list a plurality of names (e.g., preselected or previously
stored names). When the worker selects a name from
the input list, the input list closes, and the selected name
is entered into the name input field 89d.
[0110] A list display button 891 is positioned to the right
of the replenishment item input field 89e. When the work-
er operates the list display button 891, an input list (not
shown) appears to list, for instance, "ENGINE OIL",
"GEAR OIL", and so on. When the worker selects, for
instance, "ENGINE OIL" from the input list, the input list
closes, and "ENGINE OIL" is entered into the replenish-
ment item input field 89e.
[0111] When the worker operates the submenu button
89h in the replenishment amount input screen 89, the
replenishment date/time (local time) entered in the date
input field 89a and time input field 89b is converted to
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the international standard time. Further, the converted
date/time (international standard time), the operating
time entered in the operating time input field 89c, and the
replenishment personnel name entered in the name input
field 89d are stored in the storage device 35 as replen-
ishment data. Furthermore, a combination of the replen-
ishment item entered in the replenishment item input field
89e and the replenishment amount entered in the replen-
ishment amount input field 89f (plus the unit displayed in
the amount unit display field 89g) is handled as replen-
ishment history data and stored in the storage device 35
in association with the machine data and replenishment
data. Moreover, the displayed screen is returned to the
maintenance history display main menu screen 73. Op-
erating the exit button 73e in the maintenance history
display main menu screen 73 terminates the mainte-
nance history display program.

(3) Maintenance interval setup

[0112] Fig. 19 shows the transition of a screen that is
displayed on the monitor 38 when the maintenance in-
terval setup program is started. The present embodiment
can change the maintenance intervals variously for all
monthly maintenance items.
[0113] When the maintenance interval setup program
starts, an interval setup menu screen 90 is displayed as
shown Fig. 19. The interval setup menu screen 90 has
a model name input field 90a for entering the model name
of the hydraulic excavator 1, a plurality of maintenance
type buttons 90b (parts replacement button, oil draining
button, cleaning button, visual inspection button, and
greasing button in Fig. 19), and an exit button 90c. A list
display button 90d is positioned to the right of the model
name input field 90a. When the administrator operates
the list display button 90d, an input list (not shown) ap-
pears to list various hydraulic excavator model names
(prestored model names or model names input and
stored from the data recording device 30). When
the administrator selects a model name from the input
list, the input list closes, and the selected model name is
entered in the model name input field 90a.
[0114] When the administrator operates one of the plu-
rality of maintenance type buttons 90b, the displayed
screen is changed to an interval setting input screen (the
screen 91A is representatively shown in Fig. 19), which
displays maintenance items that fall under the category
indicated by the operated maintenance type button.
[0115] The interval setting input screen (e.g., 91A) has
a model name display field 91a, an interval setting input
area 92, a default button 91b, and an execution button
91c. The model name display field 91a displays a model
name entered in the model name input field 90a of the
interval setup menu screen 90. The interval setting input
area 92 has a plurality of sheets 93 that display a list of
maintenance items classified by maintenance target
(e.g., engine system, engine oil, gear oil, drive system,
or hydraulic system). When the tab 93a of a sheet 93

indicating a maintenance target is operated, the corre-
sponding sheet 93 is selected and displayed. The sheet
93 has an item description display field 93b and an inter-
val input field 93c for each maintenance item. A list dis-
play button 93d is positioned to the right of the interval
input field 93c. When the administrator operates the list
display button 93d, an input list (not shown) appears to
list, for instance, a plurality of minimum interval units (ba-
sic units). When the administrator selects a minimum in-
terval unit from the input list, the input list closes, and the
selected minimum interval unit is entered into the interval
input field 93c. If the administrator operates the default
button 91c, all the interval input fields 93c of a displayed
sheet 93 revert to an initial value (e.g., "250").
[0116] When the administrator operates the execution
button 91c in the interval setting input screen (e.g., 91A),
a combination of the maintenance item and the minimum
interval unit entered in the interval input field 93b is han-
dled as basic interval data for the model indicated in the
model name display field 91a and stored in the storage
device 35. Further, the displayed screen is returned to
the interval setup menu screen 90.
[0117] The CPU 36 in the mobile terminal 34 computes
the maintenance interval for each maintenance item in
accordance with the basic interval data stored in the stor-
age device 35, and stores the computed maintenance
intervals in the storage device 35 as maintenance interval
setting data. More specifically, recommended mainte-
nance interval data for various hydraulic excavator mod-
els (e.g., manufacturer-recommended maintenance in-
tervals for each maintenance item) are prestored in the
storage device 35, and a multiple of the minimum interval
unit for each maintenance item that is closest to a rec-
ommended interval value is selected as an interval set-
ting. If, for instance, the minimum interval unit is 300
hours in a situation where the recommended interval val-
ue is 4000 hours, 3900 hours and 4200 hours, which are
multiples of 300 hours, are compared. Since 3900 hours
is closer to the recommended interval value (4000 hours)
than 4200 hours, an interval setting of 3900 hours is se-
lected. The aforementioned process for extracting out-
standing maintenance items is performed in accordance
with the maintenance interval setting data described
above.
[0118] An alternative would be to display the aforemen-
tioned interval setting for each maintenance item and al-
low the administrator to change the interval setting with-
out exceeding the recommended interval value although
such an alternative is not indicated in the drawings or the
like.

(4) Option setup

[0119] Fig. 20 shows a screen that is displayed on the
monitor 38 when the option setup program is started.
[0120] When the option setup program starts, an option
setup screen 94 is displayed as shown in Fig. 20. The
option setup screen 94 has a country/region input field
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94a, an amount unit input field 94b, an update button
94c, and an exit button 94d. List display buttons 94e, 94f
are positioned to the right of the country/region input field
94a and amount unit input field 94b. When the adminis-
trator operates the list display button 94e, an input list
(not shown) appears to list a plurality of countries/regions
(and the time differences from the international standard
time). When the administrator selects a country/region
from the input list, the input list closes, and the selected
country/region is entered into the country/region input
field 94a. On the other hand, when the administrator op-
erates the list display button 94f, an input list (not shown)
appears to list, for instance, "gallon", "Liter", and so on.
When the administrator selects, for instance, "gallon"
from the input list, the input list closes, and "gallon" is
entered into the amount unit input field 94b.
[0121] When the administrator operates the update
button 94c in the option setup screen 94, the data entered
in the country/region input field 94a and amount unit input
field 94b are stored in the storage device 35 as option
setting data, and the option setup program terminates. If
the administrator operates the exit button 94d in the op-
tion setup screen 94, the option setup program termi-
nates immediately.
[0122] In accordance with the time difference from the
international standard time included in the option setting
data, the date/time (international standard time) acquired
from the data recording device 30 (or stored in the storage
device 35) and the date/time (local time) to be displayed
on screen are converted as described above. Further,
the unit included in the option setting data is displayed
in the aforementioned amount unit display fields 60a,
71e, 89g.
[0123] The operations and advantages of the present
embodiment will now be described.
[0124] When, for instance, the engine system 19 is to
be inspected for monthly maintenance purposes, the
worker moves into the engine chamber in the housing
6A (or 6B) of the hydraulic excavator 1, and connects the
mobile terminal 34 to the communication connector 32B
through the communication cable 33B, and operates the
mobile terminal 34 to enter the operating time and
date/time from the data control device 30 to the mobile
terminal 34. Further, the worker operates the mobile ter-
minal 34 to display engine system maintenance items on
the monitor 38, and performs maintenance as specified,
and operates the mobile terminal 34 to enter mainte-
nance result data for the purpose of indicating whether
acceptable maintenance results are obtained. The mo-
bile terminal 34 handles the input data for maintenance
items as maintenance history data and stores it in asso-
ciation with the operating time and date/time of the hy-
draulic excavator 1. The worker causes the monitor 38
to display the maintenance history data stored in the mo-
bile terminal 34.
[0125] The worker may output the maintenance history
data stored in the mobile terminal 34, for instance, to the
management server 43. Fig. 21 is a schematic diagram

exemplifying the configuration of an information network
including the management server 43.
[0126] As shown in Fig. 21, the information network 95
comprises a customer network 96 and a manufacturer
network 98. The customer network 96 is positioned, for
instance, in an office near the work site for the hydraulic
excavator 1. The manufacturer network 98 is connected
to the customer network 96 via a communication link 97
(e.g., the Internet based on a public circuit). The customer
network 96 comprises the management server 43 and
an information terminal 100. The management server 43
inputs the maintenance history data from the mobile ter-
minal 34, which is communication-connected through the
communication cable 99 or the like (or via a wireless com-
munication link), and stores the input maintenance his-
tory data. The information terminal 100 is connected to
the management server 43. The manufacturer network
98 comprises a management server 101 and an infor-
mation terminal 102. The management server 101
checks whether the maintenance history data in the man-
agement server 43 of the customer network 96 is updat-
ed. If the maintenance history data is updated, the man-
agement server 101 performs a download automatically
or with a customer’s approval. The aforementioned main-
tenance history display program is installed on the infor-
mation terminals 100, 102. In the information terminals
100, 102, the maintenance history data stored in the man-
agement servers 43, 101 is displayed on the monitor in
accordance with the operation.
[0127] As described above, the present embodiment
enables the mobile terminal 34 to acquire the operating
time and date/time from the data recording device 30 of
the hydraulic excavator 1 and store the acquired temporal
information about the hydraulic excavator 1 in associa-
tion with the maintenance history data. Consequently,
the reliability of the temporal information about the main-
tenance history data can be made higher than when, for
instance, the temporal information is manually entered
into the mobile terminal 34. Further, since the temporal
information about the hydraulic excavator 1 is used as
the reference, the temporal relationship between the
maintenance history data and the occurrence of a hy-
draulic excavator abnormality can be determined with
increased precision. This makes it possible to perform
fault diagnostics on the hydraulic excavator 1 more rap-
idly with increased accuracy.
[0128] Further, the present embodiment makes it pos-
sible to carry the mobile terminal 34 in accordance with
a maintenance target of the hydraulic excavator, and to
connect the mobile terminal 34 to the communication
connector 32B or 32C via the communication cable 33B
(or connect the mobile terminal 34 to the communication
connector 32A via the communication cable 33A), and
to enter the operating time, date/time, and other data
from the data recording device 30 into the mobile terminal
34. Therefore, the data can be entered into the mobile
terminal 34 near a maintenance target that is accessed
for maintenance purposes. This makes it possible to in-

33 34 



EP 1 978 162 B1

19

5

10

15

20

25

30

35

40

45

50

55

crease operating efficiency. The data recording device
30 may alternatively be communication-connected to the
mobile terminal 34 via a wireless communication link or
the like instead of the communication connectors 33A,
33B, 33c and communication cables 32A, 32B. Such a
modified embodiment also provides the same advantag-
es as the present embodiment described above.
[0129] Furthermore, the mobile terminal 34 according
to the present embodiment opens the daily maintenance
input screen 54, weekly maintenance input screen 56,
and monthly maintenance input screen (e.g., 65A or
65B), which respectively display maintenance items that
are classified by maintenance intervals (daily, weekly,
and monthly maintenance intervals). The daily mainte-
nance input screen 54 and weekly maintenance input
screen 56 have the plurality of sheets 58 that displays
maintenance items classified by maintenance type, and
selectively display one of the plurality of sheets 58. The
monthly maintenance input screens (e.g., 65A or 65B)
display maintenance items classified according to main-
tenance type, and have a plurality of sheets 67 that dis-
play maintenance items classified by maintenance tar-
get, and selectively displays one of the plurality of sheets
67. The use of the above screen configuration increases
maintenance efficiency. The method for displaying the
maintenance items is not limited to the one described
above. The maintenance items to be displayed may al-
ternatively be classified by maintenance intervals, main-
tenance type, maintenance target, or a combination of
these. Such a modified embodiment also provides the
same advantages as the present embodiment described
above.
[0130] Moreover, the mobile terminal 34 opens the out-
standing maintenance input screen 68, which extracts
and displays outstanding maintenance items automati-
cally or in accordance with the worker’s operation. This
permits the worker to readily confirm maintenance items
that are still not remedied although they are found to be
nonconforming or have not been inspected although they
are due for maintenance. The outstanding maintenance
items may alternatively be displayed in a different manner
(e.g., displayed against a different background color or
within a frame) within, for instance, the daily maintenance
input screen 54, weekly maintenance input screen 56,
and monthly maintenance input screen (e.g., 65A, or
65B) instead of opening the outstanding maintenance
input screen 68. Such a modified embodiment also pro-
vides the same advantages as the present embodiment
described above.
[0131] The present embodiment described above as-
sumes that the tablet mobile terminal 34 is used. Alter-
natively, however, a mobile terminal equipped, for in-
stance, with a keyboard may be used. The use of such
an alternative mobile terminal also provides the same
advantages as the present embodiment. Further, the
present embodiment assumes that the present invention
is applied to a huge hydraulic excavator 1. However, the
present invention is not limited to the use of a huge hy-

draulic excavator. For example, the present invention
may also be applied to large- or medium-size excavators
for use at various construction work sites and small-size
excavators for use at small-scale work sites. Further, the
present invention is also applicable to cranes and other
machines in addition to hydraulic excavators. The
present invention provides the same advantages even
when it is applied to machines other than huge hydraulic
excavators.

Claims

1. A construction machine maintenance history infor-
mation management system, comprising:

a construction machine (1) having maintenance
targets; and
a mobile terminal (34) including control means
for displaying construction machine mainte-
nance items on display means (38), input means
(41) for enabling a worker to enter data for the
maintenance items displayed on said display
means, and storage means (35) for storing the
data entered through said input means as main-
tenance history data;
wherein the system further comprises
a data control device (30) being incorporated in
the construction machine (1) to store machine
information including a model name and a serial
number and to process operating time or date
and time;
a plurality of communication connectors (32) be-
ing respectively positioned near the mainte-
nance targets of the construction machine and
communication-connected to said data control
device; and
a communication cable (33A, 33B) for enabling
to connect said mobile terminal to one of said
communication connectors selectively, and
wherein said mobile terminal inputs the machine
information and operating time or date and time
from said data control device via said commu-
nication cable and said communication connec-
tor and stores the maintenance history data in
said storage means in association with the input
machine information and operating time or date
and time.

2. The system according to claim 1, wherein said con-
trol means of said mobile terminal (34) causes said
display means (38) to display the maintenance his-
tory data stored in said storage means (35) in ac-
cordance with an instruction entered by the worker.

3. The system according to claim 1, further comprising:

a management server (43) being positioned far
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away from the construction machine to input the
maintenance history data from said mobile ter-
minal via (34) communication means and record
the input maintenance history data.

4. The system according to claim 1, wherein said con-
trol means of said mobile terminal (34) classifies the
maintenance items by maintenance intervals and
causes said display means (38) to display mainte-
nance items that correspond to maintenance inter-
vals entered by the worker.

5. The system according to claim 1, wherein said con-
trol means of said mobile terminal (34) classifies the
maintenance items by maintenance type and causes
said display means (38) to display maintenance
items that correspond to a maintenance type selec-
tively entered by the worker.

6. The system according to claim 1, wherein said con-
trol means of said mobile terminal (34) classifies the
maintenance items by maintenance target and caus-
es said display means (38) to display maintenance
items that correspond to a maintenance target se-
lectively entered by the worker.

7. The system according to claim 1, wherein said input
means (41) inputs the data on maintenance execu-
tion, maintenance results, countermeasure, or re-
plenishment/replacement amount of oil or the like for
the maintenance items as the maintenance history
data.

8. The system according to claim 7, wherein said con-
trol means of said mobile terminal (34) has a function
of extracting maintenance items, which were found
to be nonconforming but are still not remedied or are
due for maintenance but have not been inspected,
and causing said display means (38) to display the
extracted maintenance items.

9. The system according to claim 8, wherein said mo-
bile terminal (34) includes maintenance interval
change means (91A) for changing maintenance in-
terval settings for the maintenance items.

10. The system according to claim 9, wherein said main-
tenance interval change means (91A) changes the
maintenance interval setting to a multiple of a basic
unit for input maintenance intervals that is close to
predefined recommended maintenance intervals for
a maintenance item.

11. The system according to claim 1, wherein said con-
trol means of said mobile terminal (34) reads the last
maintenance history data stored in said storage
means (35) and displays data input fields for the
maintenance items and the associated last mainte-

nance history data within the same screen.

12. The system according to claim 1, wherein said con-
trol means of said mobile terminal (34) causes said
display means (38) to open a screen into which find-
ings other than predetermined maintenance items
can be entered; and said storage means (35) han-
dles data input through said input means (41) into
the screen opened by said display means (38) as
findings data and stores the findings data in associ-
ation with the machine information and operating
time or date and time, which are input from said data
control device via said communication cable and
said communication connectors.

13. The system according to claim 1, wherein the con-
struction machine has
a plurality of zoned maintenance areas accessible
to a worker, and
said communication connectors (32) are respective-
ly positioned in the plurality of zoned maintenance
areas.

Patentansprüche

1. System zur Verwaltung der Informationen zur War-
tungshistorie einer Baumaschine, das umfasst:

eine Baumaschine (1), die Wartungsziele hat;
und
ein mobiles Endgerät (34), das eine Steuerein-
richtung für die Anzeige von Wartungspositio-
nen der Baumaschine auf einer Anzeigeeinrich-
tung (38), eine Eingabeeinrichtung (41), die es
einem Arbeiter ermöglicht, Daten zu den War-
tungspositionen einzugeben, die auf der Anzei-
geeinrichtung angezeigt werden, und eine Spei-
chereinrichtung (35) für das Speichern der Da-
ten, die mit Hilfe der Eingabeeinrichtung als Da-
ten zur Wartungshistorie eingegeben werden;
wobei das System weiterhin umfasst:

eine Datenkontrolleinrichtung (30), die in
die Baumaschine (1) eingebaut ist, für das
Speichern von Maschineninformationen
einschließlich einer Modellbezeichnung
und einer Seriennummer und für das Ver-
arbeiten der Betriebsdauer oder des Da-
tums und der Zeit;
eine Vielzahl von Kommunikationsan-
schlüssen (32), die jeweils in der Nähe der
Wartungsziele der Baumaschine angeord-
net sind und die für die Kommunikation mit
der Datenkontrolleinrichtung verbunden
sind; und
Kommunikationskabel (33A, 33B), um das
selektive Verbinden des mobilen Endgeräts
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mit einem der Kommunikationsanschlüsse
zu ermöglichen, und
wobei das mobile Endgeräte die Maschi-
neninformationen und die Betriebsdauer
oder das Datum und die Zeit von der Da-
tenkontrolleinrichtung über das Kommuni-
kationskabel und den Kommunikationsan-
schluss eingibt und die Daten zur War-
tungshistorie in der Speichereinrichtung in
Verbindung mit den eingegebenen Maschi-
neninformationen und der Betriebsdauer
oder dem Datum und der Zeit speichert.

2. System nach Anspruch 1, wobei die Steuereinrich-
tung des mobilen Endgeräts (34) die Anzeigeeinrich-
tung (38) dazu veranlasst, die Daten zur Wartungs-
historie, die in der Speichereinrichtung (35) gespei-
chert sind, entsprechend einer Anweisung, die von
dem Arbeiter eingegeben wird, anzuzeigen.

3. System nach Anspruch 1, das weiterhin umfasst:

einen Verwaltungsserver (43), der weit entfernt
von der Baumaschine angeordnet ist, für die
Eingabe der Daten zur Wartungshistorie von
dem mobilen Endgerät (34) über Kommunikati-
onsmittel und für das Aufzeichnen der eingege-
benen Daten zur Wartungshistorie.

4. System nach Anspruch 1, wobei die Steuereinrich-
tung des mobilen Endgeräts (34) die Wartungsposi-
tionen nach Wartungsintervallen klassifiziert und die
Anzeigeeinrichtung (38) dazu veranlasst, Wartungs-
positionen anzuzeigen, die den Wartungsintervallen
entsprechen, die von dem Arbeiter eingegeben wur-
den.

5. System nach Anspruch 1, wobei die Steuereinrich-
tung des mobilen Endgeräts (34) die Wartungsposi-
tionen nach dem Wartungstyp klassifiziert und die
Anzeigeeinrichtung (38) dazu veranlasst, die War-
tungspositionen anzuzeigen, die einem War-
tungstyp entsprechen, der von dem Arbeiter selektiv
eingegeben wurde.

6. System nach Anspruch 1, wobei die Steuereinrich-
tung des mobilen Endgeräts (34) die Wartungsposi-
tionen nach dem Wartungsziel klassifiziert und die
Anzeigeeinrichtung (38) dazu veranlasst, die War-
tungspositionen anzuzeigen, die einem Wartungs-
ziel entsprechen, das von dem Arbeiter selektiv ein-
gegeben wurde.

7. System nach Anspruch 1, wobei die Eingabeeinrich-
tung (41) die Daten einer Wartungsdurchführung,
Wartungsergebnisse, Gegenmaßnahmen oder Auf-
füll-/Ersatzmengen an Öl oder dergleichen für die
Wartungspositionen als die Daten zur Wartungshis-

torie eingibt.

8. System nach Anspruch 7, wobei die Steuereinrich-
tung des mobilen Endgeräts (34) ein Funktion hat,
Wartungspositionen herauszuziehen, für die festge-
stellt wurde, dass sie fehlerhaft sind, der Fehler aber
noch nicht behoben wurde, oder dass sie einer War-
tung unterzogen werden müssen, aber nicht unter-
sucht worden sind, und die Anzeigeeinrichtung (38)
zu veranlassen, die herausgezogenen Wartungspo-
sitionen anzuzeigen.

9. System nach Anspruch 8, wobei das mobile Endge-
rät (34) eine Einrichtung (91A) zur Änderung des
Wartungsintervalls für das Ändern der Einstellung
für das Wartungsintervall für eine Wartungsposition
einschließt.

10. System nach Anspruch 9, wobei die Einrichtung
(91A) zur Änderung des Wartungsintervalls die Ein-
stellung für das Wartungsintervall auf ein Vielfaches
einer Grundeinheit für Eingabewartungsintervalle
ändert, das nahe bei vordefinierten empfohlenen
Wartungsintervallen für eine Wartungsposition liegt.

11. System nach Anspruch 1, wobei die Steuereinrich-
tung des mobilen Endgeräts (34) die letzten Daten
zur Wartungshistorie ausliest, die in der Speicher-
einrichtung (35) gespeichert sind, und Dateneinga-
befelder für die Wartungspositionen und die damit
zusammenhängenden letzten Daten zur Wartungs-
historie auf dem gleichen Bildschirm anzeigt.

12. System nach Anspruch 1, wobei die Steuereinrich-
tung des mobilen Endgerätes (34) die Anzeigeein-
richtung (38) dazu veranlasst, ein Fenster zu öffnen,
in das Ergebnisse verschieden von den vorgegebe-
nen Wartungspositionen eingegeben werden kön-
nen; und wobei die Speichereinrichtung (35) die Da-
teneingabe mit Hilfe der Eingabeeinrichtung (41) in
das Fenster, das durch die Anzeigeeinrichtung (38)
geöffnet wurde, als Ergebnisdaten abarbeitet und
die Erkenntnisdaten in Verbindung mit den Maschi-
neninformationen und der Betriebsdauer oder dem
Datum und der Zeit speichert, die von der Daten-
steuereinrichtung über das Kommunikationskabel
und die Kommunikationsanschlüsse eingegeben
werden.

13. System nach Anspruch 1, wobei die Baumaschine
eine Vielzahl von in Zonen eingeteilten Wartungs-
gebieten aufweist, die dem Arbeiter zugänglich sind,
und
die Kommunikationsanschlüsse (32) jeweils in der
Vielzahl von in Zonen eingeteilten Wartungsgebie-
ten angeordnet sind.
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Revendications

1. Système de gestion d’informations d’historique de
maintenance d’engin de chantier, comprenant :

un engin de chantier (1) ayant des cibles de
maintenance ; et
un terminal mobile (34) incluant un moyen de
contrôle pour afficher des items de maintenance
d’engin de chantier sur un moyen d’affichage
(38), un moyen d’entrée (41) pour permettre à
un employé d’entrer des données pour les items
de maintenance affichés sur ledit moyen d’affi-
chage, et un moyen de stockage (35) pour stoc-
ker les données entrées par l’intermédiaire dudit
moyen d’entrée comme des données d’histori-
que de maintenance ;
dans lequel le système comprend en outre
un dispositif de contrôle de données (30) étant
incorporé dans l’engin de chantier (1) pour stoc-
ker des informations d’engin incluant un nom de
modèle et un numéro de série et pour traiter une
durée ou une date et une durée de
fonctionnement ;
une pluralité de connecteurs de communication
(32) étant respectivement positionnés à côté
des cibles de maintenance de l’engin de chantier
et connectés en communication avec ledit dis-
positif de contrôle de données ; et
un câble de communication (33A, 33B) pour per-
mettre de connecter ledit terminal mobile à un
desdits connecteurs de communication sélecti-
vement, et
dans lequel ledit terminal mobile entre les infor-
mations d’engin et la durée ou la date et la durée
de fonctionnement à partir dudit dispositif de
contrôle de données par l’intermédiaire dudit câ-
ble de communication et dudit connecteur de
communication et stocke les données d’histori-
que de maintenance dans ledit moyen de stoc-
kage en association avec les informations d’en-
gin et la durée ou la date et la durée de fonc-
tionnement entrées.

2. Système selon la revendication 1, dans lequel ledit
moyen de contrôle dudit terminal mobile (34) fait que
ledit moyen d’affichage (38) affiche les données
d’historique de maintenance stockées dans ledit
moyen de stockage (35) conformément à une ins-
truction entrée par l’employé.

3. Système selon la revendication 1, comprenant en
outre :

un serveur de gestion (43) étant positionné loin
de l’engin de chantier pour entrer les données
d’historique de maintenance à partir dudit termi-
nal mobile (34) par l’intermédiaire d’un moyen

de communication et enregistrer les données
d’historique de maintenance entrées.

4. Système selon la revendication 1, dans lequel ledit
moyen de contrôle dudit terminal mobile (34) classe
les items de maintenance par intervalles de mainte-
nance et fait que ledit moyen d’affichage (38) affiche
des items de maintenance qui correspondent aux
intervalles de maintenance entrés par l’employé.

5. Système selon la revendication 1, dans lequel ledit
moyen de contrôle dudit terminal mobile (34) classe
les items de maintenance par type de maintenance
et fait que ledit moyen d’affichage (38) affiche des
items de maintenance qui correspondent à un type
de maintenance sélectivement entré par l’employé.

6. Système selon la revendication 1, dans lequel ledit
moyen de contrôle dudit terminal mobile (34) classe
les items de maintenance par cible de maintenance
et fait que ledit moyen d’affichage (38) affiche des
items de maintenance qui correspondent à une cible
de maintenance sélectivement entrée par l’employé.

7. Système selon la revendication 1, dans lequel ledit
moyen d’entrée (41) entre les données d’exécution
de maintenance, de résultats de maintenance, de
contre-mesure, ou de quantité de remplissage/rem-
placement d’huile ou similaire pour les items de
maintenance comme les données d’historique de
maintenance.

8. Système selon la revendication 7, dans lequel ledit
moyen de contrôle dudit terminal mobile (34) a une
fonction d’extraction d’items de maintenance, qui se
sont avérés être non conformes mais auxquels il n’a
pas encore été remédié ou doivent faire l’objet d’une
maintenance mais n’ont pas été inspectés, et de faire
en sorte que ledit moyen d’affichage (38) affiche les
items de maintenance extraits.

9. Système selon la revendication 8, dans lequel ledit
terminal mobile (34) inclut un moyen de changement
d’intervalle de maintenance (91A) pour changer des
paramètres d’intervalle de maintenance pour les
items de maintenance.

10. Système selon la revendication 9, dans lequel ledit
moyen de changement d’intervalle de maintenance
(91A) change le paramètre d’intervalle de mainte-
nance d’un multiple d’une unité de base pour entrer
des intervalles de maintenance qui sont proches
d’intervalles de maintenance recommandés prédé-
finis pour un item de maintenance.

11. Système selon la revendication 1, dans lequel ledit
moyen de contrôle dudit terminal mobile (34) lit les
dernières données d’historique de maintenance
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stockées dans ledit moyen de stockage (35) et affi-
che des champs d’entrée de données pour les items
de maintenance et les dernières données d’histori-
que de maintenance associées sur le même écran.

12. Système selon la revendication 1, dans lequel ledit
moyen de contrôle dudit terminal mobile (34) fait que
ledit moyen d’affichage (38) ouvre un écran dans
lequel des résultats autres que des items de main-
tenance prédéterminés peuvent être entrés ; et ledit
moyen de stockage (35) gère des données entrées
par l’intermédiaire dudit moyen d’entrée (41) sur
l’écran ouvert par ledit moyen d’affichage (38) com-
me des données de résultats et stocke les données
de résultats en association avec les informations
d’engin et la durée ou la date et la durée de fonc-
tionnement, qui sont entrées à partir dudit dispositif
de contrôle de données par l’intermédiaire dudit câ-
ble de communication et desdits connecteurs de
communication.

13. Système selon la revendication 1, dans lequel l’engin
de chantier a
une pluralité de secteurs de maintenance zonés ac-
cessibles à un employé, et
lesdits connecteurs de communication (32) sont res-
pectivement positionnés dans la pluralité de sec-
teurs de maintenance zonés.
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