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ception of pattern changeover signals from a pattern containing predetermined graphic operation patterns
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TECHNICAL FILED

The present invention relates generally to an
apparatus for actuating a working unit of a hydrau-
lic excavator. More particularly, the present inven-
tion relates to an apparatus for displaying an ac-
tuation pattern for actuating a working unit of the
hydraulic excavator by handling actuation levers.

BACKGROUND ART

Fig. 5 is a schematic side view of a conven-
tional hydraulic excavator.

Referring to Fig. 5, the hydraulic excavator
includes a boom d, an arm e and a bucket f in front
of an upper turnable section b mounted on a lower
movable section a to constitute a working unit c.
The boom d, the arm e and the bucket f are
operatively connected to each other via joints such
that they are turnably displaced not only in the
forward/rearward direction but also in the
upward/downward direction. The hydraulic excava-
tor performs various kinds of operations such as an
excavating operation for excavating soil and gravel,
a loading operation for loading excavated soil and
gravel or the like by actuating the boom d, the arm
e and the bucket f with the aid of hydraulic ac-
tuators d1, e1 and f1 while turning the upper tur-
nable section b with the aid of a hydraulic actuator
b1. It should be noted that the aforementioned
operations are performed by handling two levers h1
and h2 standing upright at the positions located
leftward and rightward of an operator's seat ar-
ranged in an operator's cabin g.

Specifically, the direction of actuation of the
respective actuators is determined depending on
the direction of tilting of the actuation levers h1 and
h2. As shown in Fig. 6, e. g., the following eight
operations are performed by tilting the two actuat-
ing levers h1 and h2 with operator's hands, one of
them being turnabie displacement of the boom d in
the upward direction, other one being turnable dis-
placement of the same in the downward direction,
another ones being excavating and dumping oper-
ations to be performed by actuating the arm e,
another ones being excavating and dumping oper-
ations to be performed by actuating the bucket f
and another ones being turning movement of the
upper movable section b to be achieved in the
leftward/rightward direction by actuating the ac-
tuator b1.

However, an actuation pattern of the working
unit as mentioned above differs from manufacturer
to manufacturer of an hydraulic excavator, and a
controller for the hydraulic excavator is constructed
such that the actuation pattern employable for the
working unit can freely be shifted to another one in
conformity with an operator's request.
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It should be noted that means for shifting the
actuation pattern of the working unit to another one
is constructed in the form of a selector valve unit
proposed by a common applicant to the present
invention under Japanese Utility Model Application
NO. 57-172258 such that one of a plurality of
preset actuation patterns can be selected in confor-
mity with a desired actuation pattern at an oper-
ator's discretion or the foregoing means is con-
structed in the form of an electric type actuation
pattern shifting unit or the like proposed by the
same applicant as mentioned above under Japa-
nese Utility Model Application NO. 63-166511 such
that the present actuation pattern can selectively
be proposed to a desired one at an operator's
discretion.

In a case where the present actuation pattern is
shifted to another one by actuating the actuating
pattern shifting means, there is a possibility that an
erroneous actuating operation is performed by an
operator unless he is well aware of the actuation
pattern which has been shifted. For this reason, to
prevent the erroneous actuating operation from be-
ing performed, a card type display plate having the
shifted actuation pattern diagrammized at every
time when the present actuation pattern is shifted
to another one has been hitherto exchangeably
placed in the vicinity of the actuation levers.

However, an operation for exchangeably plac-
ing an actuation pattern card in that way at every
time when the present actuation pattern is changed
to another one is troublesome, and moreover, there
arise inconveniences that an incorrect actuation
pattern card is unintentionally placed, an operator
forgets to perform an exchangeable placing opera-
tion or the exchanged actuation pattern card is lost
for an unidentified reason.

The present invention has been made with the
foregoing background in mind and its object re-
sides in providing an apparatus for displaying an
actuation pattern for a hydraulic excavator wherein
the apparatus assures that a shifted actuation pat-
tern is automatically displayed without fail at every
time when the present actuation pattern is shifted
o another one.

DISCLOSURE OF THE INVENTION

According to the present invention, there is
provided an apparatus for displaying an actuation
pattern for a hydraulic excavator, wherein the ap-
paratus is characterized in that a plurality of ac-
tuation pattern displaying boards each having a
predetermined actuation pattern previously diag-
rammized thereon are arranged for a working unit
of the hydraulic excavator and that specific ac-
fuation pattern display boards selected from the
plurality of actuation pattern displaying boards
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when the actuation pattern is shifted to another one
are discriminatively illuminated in response o a
pattern shifting signal outputted from an actuation
pattern shifting unit adapted to shift the actuation
pattern to another one. A plurality of liquid crystal
displaying boards are preferably employed to serve
as actuation pattern displaying means for the ac-
tuation pattern displaying boards. Alternatively, a
plurality of lamps may be employed for the same
purpose. In practice, when the present actuation
pattern is shifted to another one, specific actuation
pattern displaying boards selected from the plural-
ity of actuation pattern displaying boards at that
time are discriminatively illuminated in response to
a signal outputted from the actuation pattern shift-
ing unit via electric circuits.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an electric-hydraulic circuit diagram
which schematically illustrates the structure of an
apparatus for displaying an actuation pattern for a
hydraulic excavator in accordance with an embodi-
ment of the present invention.

Fig. 2 is a circuit diagram which illustrates
circuits for shifting the actuation pattern of the
apparatus of the present invention to another one.

Fig. 3 is an electrical circuit diagram which
illustrates by way of example an output signal to be
outputted to the apparatus of the present invention
when the actuation pattern is shifted to another
one.

Fig. 4 is an electric circuit diagram for an
apparatus for displaying an actuation pattern for a
hydraulic excavator in accordance with another em-
bodiment of the present invention.

Fig. 5 is a schematic side view of a hydraulic
excavator.

Fig. 6 is an illustrative view which schemati-
cally shows by way of example an actuation pat-
tern for actuating an actuating unit of the hydraulic
excavator by handling actuating levers.

BEST MODE FOR CARRYING OUT THE INVEN-
TION

Now, the present invention will be described in
detail hereinafter with reference to the accompany-
ing drawings which illustrate preferred embodi-
ments of the present invention.

Fig. 1 is an electric-hydraulic circuit diagram
which schematically illustrates the structure of an
apparatus of displaying an actuation pattern for a
hydraulic excavator in accordance with an embodi-
ment of the present invention wherein the appara-
tus is equipped with an electric type actuation
pattern shifting unit.

It should be noted that the electric actuation
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pattern shifting unit is described in detail in the
specification of Japanese Utility Model Application
NO. 63-166511 filed by a common applicant to the
present invention. To facilitate understanding of the
present invention, an out line of the electric type
actuation pattern shifting unit constituting a part of
the apparatus will be described below in conjunc-
tion with description of the apparatus of the present
invention.

In Fig. 1, reference numerals 1a and 1b des-
ignate actuating levers each of which is construct-
ed in the form of an electric lever. When the
actuating levers 1a and 1b are tilted from the
shown neutral positions only only in the
forward/rearward direction bust also in the
leftward/rightward direction, their displacement is
converted into electric signals. Then, the displace-
ment of the actuating levers 1a and 1b which has
been converted into electric signals is first inputted
into an actuating pattern shifting unit 3 in which the
electric signals are converted into a desired ac-
tuation pattern, and thereafter, the converted ac-
tuation pattern is inputted into a controller 2 for a
working unit of the hydraulic excavator. Respective
actuators for driving the working unit are controlled
in response to command signals outputted from the
controller 2 based on the actuation of the actuating
levers 1a and 1b.

Next, a hydraulic control circuit for the ac-
tuators will be described below. Actuating valves
each constructed in the form of a solenoid valve for
controlling the hydraulic actuators for the working
unit are disposed in main hydraulic pipings 6a and
6b by way of which pressurized hydraulic oil
pumped from two variable hydraulic pumps 5a and
5b driven by an engine 4 is delivered to the re-
spective hydraulic actuators. In the drawing, refer-
ence numeral 7a designates an actuating valve for
a boom cylinder 8, reference numeral 7b des-
ignates an actuating valve for an arm cylinder 8b,
reference numeral 7c designates an actuating valve
for a bucket cylinder 8c and reference numeral 7d
designates an actuating valve for a motor 8d for
generating turning movement.

The respective actuating valves 7a to 7d each
constructed in the form of a solenoid type pilot
valve are controlled to shift from ON to OFF and
vice versa in response to command signals output-
ted from the controller 2.

Next, the actuation pattern shifting unit 3 will
be described in detail below with reference to Fig.
2.

The actuation pattern shifting unit 3 is provided
with eight levers 11 of which bottom ends are
secured to a pattern actuation shaft 10 that is a
shaft fixed to a shift knob 9. When the shift knob 9
is turned with an operator's hand after the present
actuation pattern is shifted to another one, signal
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circuits extending to the controller 2 are simulta-
neously shifted to another ones. With respect to
the actuation pattern shown in Fig. 2, when, e.g.,
the right-hand actuating lever 1a is tilted in the
forward direction, an electric signal corresponding
to the displacement of the actuating lever 1a is
transmitted to a terminal AQ of the actuation pattern
shifting unit 3 so that it is inputted into a terminal A
of the controller 2 via the terminals A1 and A of the
actuation pattern shifting unit 3. Then, a command
signal corresponding to a quantity of the displace-
ment of the actuating lever 1a is oufputted from a
terminal AO of the controller 2 to one of solenoids
in the actuating valve 7d for the motor 8d, whereby
the hydraulic excavator turns in the rightward direc-
tion. On the contrary, when the right-hand actuating
lever 1a is filted in the rearward direction, an elec-
tric signal corresponding to the displacement of the
actuation lever 1a is transmitted to a terminal BO of
the actuation pattern shifting unit 3 so that it is
inputted into a terminal B of the controller 2 via the
terminals B1 and B of the actuation pattern shifting
unit 3. Then, a command signal corresponding to a
quantity of the displacement of the actuating lever
1a is outputted from a terminal BO of the controller
2 to other one of the solenoids in the actuating
valve 7d for the motor 8d, whereby the hydraulic
excavator turns in the leftward direction.

Other hydraulic actuators 8a, 8b and 8c are
actuated corresponding to the direction of tilting of
the actuating levers 1a and 1b as well as a quantity
of displacement of the same in the substantially
same manner as mentioned above with respect to
the hydraulic actuator 8d.

Subsequently, when the shift knob 9 of the
actuation pattern shifting unit 3 is rotated with an
operator's hand to turn the lever 11 so as to allow
the terminals A, B --- H to be electrically connected
to terminals A2, B2 --- H2, the present actuation
pattern is shifted to a second actuation pattern.
Similarly, the second actuation pattern is shifted to
a third actuation pattern and the third actuation
pattern is then shifted to a fourth actuation pattern
by turning the shift knob 9 so as to allow electric
connection positions to be shifted to another ones
in the same manner as mentioned above. Thus, the
respective actuators are controlled via the control-
ler 2 in accordance with each of the shifted ac-
tuation patterns.

Next, the apparatus 12 for displaying an ac-
tuation pattern for a hydraulic actuator which is
selected by a shifting operation performed by the
actuation pattern shifting unit 3 will be described in
detail below.

According to the embodiment of the present
invention as shown in Fig. 1, the apparatus 12
includes four actuation pattern display boards 13a,
13b, 13c and 13d which are composed of liquid
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crystal display units having four kinds of actuation
patterns, i.e., first to fourth actuation patterns pre-
viously diagrammized thereon.

On the other hand, as shown in Fig. 3, the
pattern shifting shaft 10 of the actuation pattern
shifting unit 3 to be turned by the shift knob 9
shown in Fig. 2 is equipped with four switches 14a
fo 14d corresponding to the actuation pattern dis-
play boards 13a to 13d, and the swiiches 14a to
14d are electrically connected to a central process-
ing unit 16 via electric circuits 15a to 15d.

When the pattern shifting shaft 10 of the ac-
tuation pattern shifting unit 3 shown in Fig. 2 are
turned to select a desired actuation pattern, electric
connection is achieved with selected ones of the
pattern switches 14a to 14d shown in Fig. 3 cor-
responding to the desired actuation pattern, caus-
ing the resultant electric signal to be inputted into
the central processing unit 16 shown in Fig. 1 via
the electric circuits 15a to 15d. Then, the central
processing unit 16 is activated to display the se-
lected actuation patterns on selected ones of the
actuation pattern display boards 13a to 13d
wherein electrical connection is achieved with the
selected actuation pattern display boards via elec-
fric circuits 16a to 16d.

Thus, with the apparatus 12 constructed in the
above-described manner, the selected actuation
patterns are automatically displayed on the cor-
responding display boards in operative association
with the shifting of the actuation patterns as men-
tioned above.

Fig. 4 is an electric circuit diagram which sche-
matically illustrates the structure of an apparatus
for displaying an actuation pattern for a hydraulic
excavator in accordance with another embodiment
of the present invention. Referring to the drawing,
the apparatus includes actuation pattern display
boards 18a, 18b, 18c and 18d having first to four
actuation patterns diagrammized thereon, and
lamps 19a, 19b, 19¢ and 19d are arranged in front
of the respective actuation pattern display boards
18a, 18b, 18c and 18d. The lamps 19a, 19b, 19¢
and 19d are electrically connected to switches on
the pattern shifting shaft 10 via electric circuits 20a
fo 20d to which the shift knob 9 of the actuation
pattern shifting unit 3 shown in Fig. 2 is fixed in the
same manner as mentioned above with respect to
the preceding embodiment of the present inven-
tion. Thus, when the present actuation pattern is
shifted to a desired one by turning the shift knob 9,
specific lamps corresponding to the selected ac-
fuation patterns are turned on, whereby the ac-
tuation pattern display boards having the selected
actuation patterns formed thereon are illuminated.

The present invention has been described
above with respect to the apparatus designated by
reference numerals 12 and 17 wherein an electric
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type actuation pattern shifting unit is practically
employed for the actuation pattern shifting unit 3. It
should of course be understood that the present
invention should not be limited only to the electric
type actuation pattern shifting unit but other type of
actuation pattern shifting unit such as a selector
valve type actuation pattern shifting unit may be
employed for the apparatus of the present inven-
tion. In addition, means for outputting output sig-
nals from a plurality of actuation pattern display
boards in operative association with the actuation
pattern shifting unit to discriminatively indicate spe-
cific actuation pattern display boards may be deter-
mined variously. At any rate, the present invention
should not be limited only to the preferred embodi-
ments as mentioned above.

As is apparent from the above description, with
the apparatus of the present invention, since the
actuation pattern selected by the apparatus in op-
erative association with the actuation pattern shift-
ing unit is reliably displayed, there does not arise a
malfunction that the selected actuation pattern does
not coincide with an actually displayed one. This
leads to the result that the hydraulic excavator can
adequately be driven by an operator. Especially, in
a case where the operator is shifted to another
operator or in a case where the present actuation
pattern is unpreparedly shifted to another one, the
actuation pattern which has been shifted in that
way can quickly and exactly be recognized by the
operator.

Additionally, since the actuation pattern display
boards clearly displaying the respective actuation
patterns are illuminated with the aid of liquid crystal
display boards or lamps, an advantageous effect of
the present invention is that the actuation pattern
display boards can clearly discriminatively be rec-
ognized by the operator not only in the nighttime
but also in the daytime.

INDUSTRIAL APPLICABILITY

As described above, the apparatus for display-
ing an actuation pattern for a hydraulic excavator
according to the present invention can suitably be
employed for a hydraulic excavator which requires
that an actuation pattern for a working unit of the
hydraulic excavator can quickly and exactly be
recognized by an operator at any time when the
present actuation pattern is shifted to another one.

Claims

1. An apparatus for displaying an actuation pat-
tern for a hydraulic excavator, characterized in
that a plurality of actuation pattern displaying
boards each having a predeteined actuation
pattern previously diagrammized thereon are
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arranged for a working unit of said hydraulic
excavator and that specific actuation pattern
displaying boards selected from said plurality
of actuation pattern displaying boards when
said actuation pattern is shifted to another one
are discriminatively illuminated in response to
a pattern shifting signal outputted from an ac-
tuation pattern shifting unit adapted to shift
said actuation pattern to another one.

An apparatus for displaying an actuation pat-
tern for a hydraulic excavator as claimed in
claim 1, characterized in that said plurality of
actuation pattern displaying boards are dis-
criminatively illuminated by using of a plurality
of liquid crystal display boards.

An apparatus for displaying an actuation pat-
tern for a hydraulic excavator as claimed in
claim 1, characterized in that said plurality of
actuation pattern displaying boards are dis-
criminatively illuminated by turning on a plural-
ity of lamps.
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