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(57) Abrege(suite)/Abstract(continued):

replacement of the optional device attached to an excavator. The priority function control apparatus includes a hydraulic pump and
a pllot pump; an optional device and an attachment connected to the hydraulic pump; an attachment operation lever outputting an
operation signal when an operator performs an operation; an optional device spool controlling a flow direction of hydraulic fluid that
IS supplied from the hydraulic pump to the optional device; an attachment spool controlling an amount and a flow direction of the
hydraulic fluid supplied from the hydraulic pump to the attachment; an electrical operation device for the optional device; an electro
proportional reducing valve outputting secondary signal pressure that corresponds to the operation signal of the electrical operation
device for the optional device; a first pressure detection sensor detecting In real time signal pressure depending on the operation
amount of the attachment operation lever to output a detection signal; and a controller limiting the signal pressure that is applied
from the electro proportional reducing valve to the optional device spool by the operation of the electrical operation device for the
optional device to a preset signal pressure If a priority function Is applied depending on the operation amount of the attachment
through detection of the first pressure detection sensor.
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ABSTRACT

A priority function control apparatus for a construction machine and a control method
thereof are disclosed, which enable an operator to set the order of preference or the extent of
preference of an optional device in the case where a work 1s done through replacement ot the
optional device attached to an excavator. The priority function confrol apparatus includes a
hydraulic pump and a pilot pump; an optional device and an attachment connected to the
hydraulic pump; an attachment operation lever outputting an operation signal when an
operator performs an operation; an optional device spool controlling a flow direction ot
hydraulic fluid that is supplied from the hydraulic pump to the optional device; an attachment
spool controlling an amount and a flow direction of the hydraulic fluid supplicd from the
hydraulic pump to the attachment; an electrical operation device for the optional device; an
electro proportional reducing valve outputting secondary signal pressure that corresponds to
the operation signal of the electrical operation device for the optional device; a first pressure
detection sensor detecting in real time signal pressure depending on the operation amount of
the attachment operation lever to output a detection signal; and a controller limiting the signal
pressure that is applied from the electro proportional reducing valve to the Optioﬁal device
spool by the operation of the electrical operation device tor the optional device to a preset
signal pressure if a priority tunction is applied depending on the operation amount of the

attachment through detection of the first pressure detection sensor.
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DESCRIPTION

TITLE OF THE INVENTION

Apparatus and Method for Controlling Preferential Function of a Construction Machine

TECHNICAL FIELD

The present invention relates to an apparatus and method for controlling a preferential
function of a construction machine, and more particularly, to a hydraulic priority function
control apparatus for a construction machine and method thereof, which can enable an
operator to set the order of preference or the extent of preference of an optional device in the
case where a combined work 1s done through replacement of the optional device attached to

an excavator.

BACKGROUND OF THE INVENTION

In general, depending on working conditions, an optional device, such as a breaker,
may be mounted after a bucket of an excavator is carried off, and a combined work may be
done through simuitaneous driving of the optional device and an attachment. In this case,

due to a difference in load pressure between the optional device and the attachment, hydraulic

fluild may not be smoothly supplied from a hydraulic pump to the optional device and the
attachment. Accordingly, by limiting the amount of hydraulic fluid that is supplied from the
hydraulic pump to the optional device through a priority function, movement of the

attachment can be prevented from being limited.

A priority function control apparatus for a construction machine in the related art, as
tllustrated 1in Fig. 1, includes a variable displacement hydraulic pump (hereinafter referred to

as “hydraulic pump™) 1 connected to an engine, an optional device and an attachment (not
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illustrated) connected to the hydraulic pump 1, an optional device operation lever 2 and an

attachment operation lever 3 outputting operation signals that correspond to their amounts of

operation when an operator operates them, an optional device spool 4 1nstalled in a tlow path
between the hydraulic pump 1 and the optional device and shifted to control a tlow direction
of hydraulic fluid that 1s supplied to the optional device in response to an operation of the
optional device operation lever 2, and an attachment spool 5 installed in a tflow path between
the hydraulic pump 1 and the attachment and shifted to control a start, a stop, and a direction

change of the attachment in response to an operation of the attachment operation lever 3.

As illustrated in Fig. 1, in the case where a combined work is done by driving the
optional device and the attachment, which share the hydraulic pump 1, through operation of
the optional device operation lever 2 and the attachment operation lever 3, the hydraulic fluid
may not be smoothly supplied from the hydraulic pump 1 due to the difference in load
pressure between the optional device and the attachment. That is, if the load pressure that 1s
generated in the optional device 1s relatively lower than the load pressure that 1s generated 1n
the attachment, the amount of hydraulic fluid that is supplied from the hydraulic pump 1 to
the optional device i1s increased according to the hydraulic characteristics, and thus the

movement of the attachment may be limited.

Accordingly, an orifice 6 is installed in a flow path between the hydraulic pump 1 and

the optional device spool 4 so as to limit the amount of hydraulic fluid that 1s supplied to the

optional device during the combined work in which the optional device and the attachment

are simultanecously driven.

Another priority function control apparatus for a construction machine in the related art,
as illustrated in Fig. 2, includes a variable displacement hydraulic pump (hereinafter referred
to as “hydraulic pump™) 1 connected to an engine, an optional device and an attachment (not
1llustrated) connected to the hydraulic pump 1, an optional device operation lever 2 and an

attachment operation lever 3 outputting operation signals that correspond to their amounts of

2
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operation when an operator operates them, an optional device spool 4 installed 1n a flow path
between the hydraulic pump | and the optional device and shifted to control a tlow direction
of hydraulic fluid that i1s supplied to the optional device in response to an operation of the
optional device operation lever 2, an attachment spool 5 installed 1n a flow path between the
hydraulic pump 1 and the attachment and shifted to control a start, a stop, and a direction
change of the attachment in response to an operation of the attachment operation lever 3, and
a hydraulic pressure reducing valve 7 installed in a signal path between the optional device
operation lever 2 and the optional device spool 4 and shifted to control signal pressure that 1s
input from the optional device operation lever 2 to the optional device spool 4 in response to

signal pressure from outside.

Accordingly, 1n the case where a combined work 1s done by driving the optional device
and the attachment through operation of the optional device operation lever 2 and the
attachment operation lever 3, the amount of hydraulic fluid that 1s supplied to the optional
device by the hydraulic reducing valve 7 1s limited, and thus the movement of the attachment

can be prevented from being limited.

However, as illustrated in Figs. 1 and 2, 1in the case where the amount of hydraulic tfluid
that is supplied to the optional device by the orifice 6 and the hydraulic reducing valve 7, 1t
may be difficult to smoothly adjust the extent of the priority function in accordance with the
load conditions of the optional device. Further, an interface through which an operator can
eastly set the priority function 1s not provided, and in the case where the load conditions of the

optional device are varied, 1t may be difficult to easily cope with such variation.

Still another priority function control apparatus for a construction machine in the

related art, as 1llustrated 1in Fig. 3, includes a variable displacement hydraulic pump
(hereinafter referred to as “hydraulic pump”) 1 and a pilot pump 8 connected to an engine, an

optional device and an attachment (not illustrated) connected to the hydraulic pump 1, an

attachment operation lever 3 outputting an operation signal that corresponds to the operation

3



10

15

20

235

CA 02891709 2016-11-23

amount when an operator operates the attachment operation lever 3, an optional device spool
4 installed 1n a flow path between the hydraulic pump 1 and the optional device and shifted to
control a flow direction of hydraulic fluid that 1s supplied to the optional device, an
attachment spool 5 installed in a flow path between the hydraulic pump 1 and the attachment
and shifted to control a start, a stop, and a direction change of the attachment in response to an
operation of the attachment operation lever 3, an electrical operation device 9 for the optional
device outputting an operation signal in accordance with an operator’s operation to control the
optional device, an electro proportional pressure reducing valve 10 installed in a signal path
between the pilot pump 8 and the optional device spool 4 and shifted to convert signal
pressure from the pilot pump 8 into secondary signal pressure so as to correspond to an
electrical control signal from outside and to supply the secondary signal pressure to the
optional device spool 4, and a controller 11 outputting the electrical control signal that
corresponds to the operation signal of the electrical operation device 9 for the optional device

to the electro proportional pressure reducing valve 10.

Accordingly, in the case where the electrical operation device 9 for the optional device
and the attachment operation lever 3 are operated, the operation signal that 1s generated 1n
accordance with the operation of the electrical operation device 9 for the optional device 1s
input to the controller. In accordance with the electrical control signal that 1s output from the
controller 11 to correspond to the operation signal, the electro proportional pressure reducing

valve 10 generates the secondary signal pressure.  Accordingly, since the opening amount of

the optional device spool 4 1s controlled by the secondary signal pressure that passes through
the electro proportional pressure reducing valve 10 to limit the amount of hydraulic tluid that
1s supplied to the optional device, the movement of the attachment can be prevented from

being limited.

However, as illustrated 1n Fig. 3, in the case where a separate input signal algorithm or
device, which can set the extent of the preference in accordance with the load conditions of

the optional device or the operation amount of the attachment, 1s not provided, the movement
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of the specific attachment may be limited due to the load pressure that 1s generated in the

optional device.

SUMMARY OF THE INVENTION

Accordingly, the present invention has been made to solve the aforementioned
problems occurring in the prior art, and 1t 1s an object of the present invention to provide a
priority function control apparatus for a construction machine and a control method thereof,
which can prevent the movement of an attachment from being limited or prevent the driving
speed thereof from being increased due to load pressure of an optional device in the case

where a work is done through operation of the optional device and the attachment.

It 1s another object of the present invention to provide a priority function control
apparatus for a construction machine and a control method thereof, which can enable an
operator to set the order of preference or the extent of preference of various kinds of optional
devices and thus can easily cope with the change of load conditions due to replacement of the

optional devices.

TECHNICAL SOLUTION

To achieve the above objects, in accordance with a first embodiment of the present
invention, there 1s provided a priority function control apparatus for a construction machine,
which includes a variable displacement hydraulic pump and a pilot pump connected to an
engine; an optional device and an attachment connected to the hydraulic pump; an attachment
operation lever outputting an operation signal that corresponds to an operation amount when
an operator performs an operation; an optional device spool installed 1n a tlow path between
the hydraulic pump and the optional device and shifted to control a flow direction of hydraulic
fluid that 1s supplied to the optional device in response to signal pressure from outside; an

attachment spool installed in a flow path between the hydraulic pump and the attachment and
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shifted to control a start, a stop, and a direction change of the attachment in response to the

operation of the attachment operation lever; an electrical operation device for the optional
device outputting an operation signal in accordance with an operator’s operation; an electro
proportional reducing valve installed in a signal path between the pilot pump and the optional
device spool to output secondary signal pressure that corresponds to the operation signal of
the electrical operation device for the optional device; a first pressure detection sensor
installed 1n a signal path between the attachment operation lever and the attachment spool to
detect in real time signal pressure depending on the operation amount of the attachment
operation lever and to output a detection signal; and a controller presetting a priority value or
a ratio by the operator in consideration of load pressure of the optional device, and limiting
the signal pressure that 1s applied from the electro proportional reducing valve to the optional
device spool by the operation of the electrical operation device for the optional device to a
preset signal pressure 1f a priority function is applied depending on the operation amount of

the attachment through detection of the first pressure detection sensor.

In accordance with a second embodiment of the present invention, there is provided a
priority function control apparatus for a construction machine, which includes a variable
displacement hydraulic pump and a pilot pump connected to an engine; an optional device
and an attachment connected to the hydraulic pump; an attachment operation lever outputting
an operation signal that corresponds to an operation amount when an operator performs an

operation; an optional device spool 1nstalled in a flow path between the hydraulic pump and

the optional device and shitted to control a flow direction of hydraulic fluid that is supplied to
the optional device in response to signal pressure from outside; an attachment spool installed
in a flow path between the hydraulic pump and the attachment and shifted to control a start, a
stop, and a direction change of the attachment 1n response to the operation of the attachment
operation lever; an electrical operation device for the optional device outputting an operation
signal 1n accordance with an operator’s operation; an electro proportional reducing valve
installed 1in a signal path between the pilot pump and the optional device spool to output

secondary signal pressure that corresponds to the operation signal of the electrical operation
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device for the optional device; a hydraulic pump pressure detection sensor installed in an
upstream discharge flow path of the hydraulic pump to detect in real time load pressure of the
hydraulic pump and to output a detection signal; an attachment pressure detection sensor
installed in a flow path between the attachment spool and the attachment to detect in real time
load pressure of the attachment and to output a detection signal; and a controller presetting a
priority value or a ratio by the operator in consideration of load pressure of the optional
device, and limiting the signal pressure that 1s applied from the electro proportional reducing
valve to the optional device spool by the operation of the electrical operation device for the
optional device to a preset signal pressure so that a difference value between the load pressure
of the hydraulic pump that 1s formed by the load pressure of the attachment when the optional
device 1s not used and the load pressure of the hydraulic pump that 1s formed by the load
pressure of the attachment when the optional device 1s used becomes equal to or smaller than

a preset value by the priority value or the ratio set by the operator.

In accordance with a first embodiment of the present invention, there is provided a
method for controlling a priority function control apparatus for a construction machine,
including a variable displacement hydraulic pump and a pilot pump connected to an engine;
an optional device and an attachment connected to the hydraulic pump; an attachment
operation lever outputting an operation signal that corresponds to an operation amount when
an operator performs an operation; an optional device spool installed in a flow path between
the hydraulic pump and the optional device and shifted to control a flow direction of hydraulic
fluid that 1s supplied to the optional device in response to signal pressure from outside; an
attachment spool installed 1n a flow path between the hydraulic pump and the attachment and
shifted to control a start, a stop, and a direction change of the attachment in response to the
operation of the attachment operation lever; an electrical operation device for the optional
device outputting an operation signal in accordance with an operator’s operation; an electro
proportional reducing valve installed 1n a signal path between the pilot pump and the optional
device spool to output secondary signal pressure that corresponds to the operation signal of

the electrical operation device for the optional device; and a controller outputting an electrical
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control signal that corresponds to the operation signal of the electrical operation device for the
optional device to the electro proportional reducing valve, the method includes presetting a
priority value or a ratio by the operator in consideration of load pressure of the optional
device; detecting in real time signal pressure depending on the operation amount of the
attachment operation lever by a first pressure detection sensor installed in a signal path
between the attachment operation lever and the attachment spool; and limiting the secondary
signal pressure that 1s applied from the electro proportional reducing valve to the optional
device spool to a preset signal pressure if a priority function is applied depending on the

operation amount ot the attachment through detection of the first pressure detection sensor.

In accordance with a second embodiment of the present invention, there is provided a
method for controlling a priority function control apparatus for a construction machine,
including a variable displacement hydraulic pump and a pilot pump connected to an engine;
an optional device and an attachment connected to the hydraulic pump; an attachment
operation lever outputting an operation signal that corresponds to an operation amount when
an operator performs an operation; an optional device spool installed in a flow path between
the hydraulic pump and the optional device and shifted to control a flow direction of hydraulic
fluud that 1s supplied to the optional device in response to signal pressure from outside; an
attachment spool installed in a tflow path between the hydraulic pump and the attachment and
shifted to control a start, a stop, and a direction change of the attachment in response to the
operation of the attachment operation lever; an electrical operation device for the optional
device outputting an operation signal in accordance with an operator’s operation; an electro
proportional reducing valve installed 1in a signal path between the pilot pump and the optional
device spool to output secondary signal pressure that corresponds to the operation signal of
the electrical operation device for the optional device; and a controller outputting an electrical
control signal that corresponds to the operation signal of the electrical operation device for the
optional device to the electro proportional reducing valve, the method includes presetting a
priority value or a ratio by the operator in consideration of load pressure of the optional

device; detecting 1n real time load pressure of the hydraulic pump by detection of a hydraulic
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pump pressure detection sensor installed 1in an upstream discharge flow path of the hydraulic
pump, and detecting in real time load pressure of the attachment by detection of an attachment
pressure detection sensor installed in a flow path between the attachment spool and the
attachment; and limiting the signal pressure that is applied from the electro proportional
reducing valve to the optional device spool by the operation of the electrical operation device
for the optional device to a preset signal pressure so that a difference value between the load
pressure of the hydraulic pump that 1s formed by the load pressure of the attachment when the
optional device 1s not used and the load pressure of the hydraulic pump that 1s formed by the
load pressure of the attachment when the optional device 1s used becomes equal to or smaller

than a preset value by the priority value or the ratio set by the operator.

In accordance with a third embodiment of the present invention, there i1s provided a
method for controlling a priority function control apparatus for a construction machine,
including a variable displacement hydraulic pump and a pilot pump connected to an engine;
an optional device and an attachment connected to the hydraulic pump; an attachment
operation lever outputting an operation signal that corresponds to an operation amount when
an operator performs an operation; an optional device spool installed 1n a flow path between
the hydraulic pump and the optional device and shifted to control a flow direction of hydraulic
fluid that 1s supplied to the optional device in response to signal pressure from outside; an
attachment spool installed in a flow path between the hydraulic pump and the attachment and

shifted to control a start, a stop, and a direction change of the attachment in response to the
operation of the attachment operation lever; an electrical operation device for the optional
device outputting an operation signal 1n accordance with an operator’s operation; an electro
proportional reducing valve installed 1n a signal path between the pilot pump and the optional
device spool to output secondary signal pressure that corresponds to the operation signal of

the electrical operation device for the optional device; and a controller outputting an electrical
control signal that corresponds to the operation signal of the electrical operation device for the
optional device to the electro proportional reducing valve, the method includes presetting a

priority value or a ratio by the operator in consideration of load pressure of the optional
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device; and limiting the signal pressure that 1s applied from the electro proportional reducing

valve to the optional device spool depending on a priority value or a ratio that is preset when

the electrical operation device for the optional device 1s operated.

The controller may output the electrical control signal that corresponds to an operation
amount of the electrical operation device for the optional device to the electro proportional
reducing valve when the electrical operation device for the optional device is operated, in the
case where the priority function 1s not applied, with the signal pressure that is applied to the
optional device spool by the operation of the electrical operation device for the optional
device, and the controller may output the electrical control signal that limits the operation
amount of the electrical operation device for the optional device to the electro proportional
reducing valve when the electrical operation device for the optional device 1s operated, in the
case where the priority function is applied, with the signal pressure that is applied to the
optional device spool by the operation of the electrical operation device for the optional

device.

The controller may determine that the priority function i1s not applied if the operation
amount of the attachment operation lever by the detection of the first pressure detection
sensor 1s smaller than a preset value, and output the electrical control signal that corresponds
to an operation amount of the electrical operation device for the optional device to the electro
proportional reducing valve when the electrical operation device for the optional device is
operated, and the controller may determine that the priority function is applied if the operation
amount of the attachment operation lever by the detection of the first pressure detection
sensor 1s equal to or larger than the preset value, and output the electrical control signal that
can gradually limit the operation amount of the electrical operation device for the optional

device 1n reverse proportion to the operation amount to the electro proportional reducing

valve when the electrical operation device for the optional device is operated.

If a plurality of optional devices having different load pressures are provided and
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replaced, the controller may display the priority value or the ratio of each of the optional
devices that 1s preset in the controller by the operator as a bar graph displayed on a cluster of

equipment.

[t a plurality of optional devices having different load pressures are provided and
replaced, the controller may select any one of the plurality of optional devices that are
displayed on a cluster of equipment, and control increment/decrement of the priority value or

the ratio of the optional device selected by the operator by a control button.

The controller may include an optional device pressure detection sensor installed in a

flow path between the optional device spool and the optional device.

The detected load pressure of the optional device may be displayed on a cluster of a
cabin so that the operator can recognize the load pressure of the optional device that is

detected by the optional device pressure detection sensor.

ADVANTAGEOUS EFFECT

According to the present invention having the above-described configuration, since the
order of preference of the optional device can be automatically or manually adjusted, the
movement of the attachment or the increase of the driving speed due to the load pressure of
the optional device can be prevented during working through the operation of the optional
device and the attachment, and thus operability can be improved.

Further, since the operator can set the order of preference or the extent of preference of
various kinds of optional devices, it becomes possible to easily cope with the change of the

load conditions due to the replacement of the optional device or the change of the working

conditions, and thus work efficiency can be improved.
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BRIEF DESCRIPTION OF THE DRAWINGS

The above objects, other features and advantages of the present invention will become
more apparent by describing the preferred embodiments thereof with reference to the
accompanying drawings, in which:

Fig. 1 is a hydraulic circuit diagram of a priority function control apparatus for a
construction machine in the related art;

Fig. 2 1s a hydraulic circuit diagram of another priority function control apparatus for a
construction machine in the related art;

Fig. 3 1s a hydraulic circuit diagram of still another priority function control apparatus
for a construction machine in the related art;

Fig. 4 is a hydraulic circuit diagram of a priority function control apparatus for a
construction machine in accordance with a first preferred embodiment of the present
invention;

Fig. 5 is a hydraulic circuit diagram of a priority function control apparatus for a
construction machine in accordance with a second preferred embodiment ot the present
invention;

Fig. 6 is a flowchart illustrating a method for controlling a priority function control
apparatus for a construction machine in accordance with a first preferred embodiment of the
present invention;

Fig. 7 1s a flowchart illustrating a method for controlling a priority function control
apparatus for a construction machine in accordance with a second preferred embodiment of
the present invention;

Fig. 8 is a flowchart illustrating a method for controlling a priority function control
apparatus for a construction machine in accordance with a third preferred embodiment of the
present invention;

Fig. 9 1s a graph showing that signal pressure that 1s applied to an optional device spool
1s limited in accordance with the extent of preference set by an operator in a method for

controlling a priority function control apparatus for a construction machine in accordance
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with a preferred embodiment of the present invention;

Fig. 10 1s a graph showing that signal pressure that is applied to an optional device
spool 1s limited in accordance with an operation amount of an attachment in a method for
controlling a priority function control apparatus for a construction machine in accordance
with a preferred embodiment of the present invention;

Fig. 11 1s a diagram illustrating a first example in which an operator can set a priority
function in a method for controlling a priority function control apparatus for a construction
machine 1n accordance with a preferred embodiment of the present invention;

Fig. 12 1s a diagram 1llustrating a second example in which an operator can set a
priority function in a method for controlling a priority function control apparatus for a
construction machine in accordance with a preferred embodiment of the present invention;
and

Fig. 13 1s a diagram illustrating a third example in which an operator can set a priority
function in a method for controlling a priority function control apparatus for a construction

machine in accordance with a preferred embodiment of the present invention;

*Explanation of reference numerals for main parts in the drawing
1: variable displacement hydraulic pump

3: attachment operation lever

4. optional device spool

5: attachment spool

8: pilot pump

9: electrical operation device for an optional device
10: electro proportional pressure reducing valve

11: controller

12: first pressure detection sensor

13: hydraulic pump pressure detection sensor

14: attachment pressure detection sensor

15: optional device pressure detection sensor

13
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16: control button

DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, a priority function control apparatus for a construction machine and a
method for controlling the same in accordance with preferred embodiments of the present

invention will be described in detail with reference to the accompanying drawings.

Figs. 4 and 5 are hydraulic circuit diagrams of a priority function control apparatus for a
construction machine in accordance with first and second preferred embodiments of the
present invention. Fig. 6 1s a flowchart illustrating a method for controlling a priority
function control apparatus for a construction machine in accordance with a first preferred
embodiment of the present invention, Fig. 7 i1s a flowchart illustrating a method for
controlling a priority function control apparatus for a construction machine in accordance
with a second preferred embodiment of the present invention, and Fig. 8 1s a flowchart
illustrating a method tor controlling a priority function control apparatus for a construction
machine in accordance with a third preferred embodiment of the present invention. Fig. 9 1s
a graph showing that signal pressure that 1s applied to an optional device spool 1s Iimited in
accordance with the extent of preference set by an operator in a method for controlling a
priority function control apparatus for a construction machine in accordance with a preferred
embodiment of the present invention, and Fig. 10 1s a graph showing that signal pressure that
1s applied to an optional device spool i1s limited in accordance with an operation amount of an
attachment 1n a method for controlling a priority function control apparatus for a construction
machine 1n accordance with a preferred embodiment of the present invention. Figs. 11 to 13
are diagrams 1llustrating examples in which an operator can set a priority function in a method

for controlling a priority function control apparatus for a construction machine in accordance

with preferred embodiments of the present invention.

Referring to Fig. 4, a priority function control apparatus for a construction machine in
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accordance with a first embodiment of the present invention includes a variable displacement
hydraulic pump (hereinafter referred to as “hydraulic pump™) 1 and a pilot pump 8 connected
to an engine (not illustrated); an optional device (not 1llustrated) (e.g., breaker) and an
attachment (e.g., boom cylinder) connected to the hydraulic pump 1; an attachment operation
lever 3 outputting an operation signal that corresponds to an operation amount when an

operator performs an operation; an optional device spool 4 installed 1n a flow path between

the hydraulic pump 1 and the optional device and shifted to control a flow direction of

hydraulic fluid that 1s supplied to the optional device in response to signal pressure from
outside; an attachment spool 5 installed in a flow path between the hydraulic pump 1 and the
attachment and shifted to control a start, a stop, and a direction change of the attachment in
response to the operation of the attachment operation lever 3; an electrical operation device 9
for the optional device outputting an operation signal in accordance with an operator’s
operation; an electro proportional reducing valve 10 installed in a signal path between the
pilot pump 8 and the optional device spool 4 to output secondary signal pressure that
corresponds to the operation signal of the electrical operation device 9 for the optional device;
a first pressure detection sensor 12 installed in a signal path between the attachment operation
lever 3 and the attachment spool 5 to detect in real time signal pressure depending on the
operation amount of the attachment operation lever 3 and to output a detection signal to a
controller 11; and the controller 11 presetting a priority value or a ratio by the operator in
consideration of load pressure of the optional device, and limiting the signal pressure that 1s
applied from the electro proportional reducing valve 10 to the optional device spool 4 by the
operation of the electrical operation device 9 for the optional device to a preset signal pressure
1f a priority function 1s applied depending on the operation amount of the attachment through

detection of the first pressure detection sensor 12.

Referring to Fig. 6, a method for controlling a priority function control apparatus for a
construction machine in accordance with a first embodiment of the present invention,
including a variable displacement hydraulic pump (hereinafter referred to as ‘“hydraulic

pump”’) 1 and a pilot pump 8 connected to an engine (not illustrated); an optional device and
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an attachment connected to the hydraulic pump 1; an attachment operation lever 3 outputting
an operation signal that corresponds to an operation amount when an operator performs an
operation; an optional device spool 4 installed 1n a flow path between the hydraulic pump 1
and the optional device and shifted to control a flow direction of hydraulic fluid that is
supplied to the optional device in response to signal pressure from outside; an attachment
spool 5 installed 1n a tlow path between the hydraulic pump 1 and the attachment and shifted
to control a start, a stop, and a direction change of the attachment in response to the operation
of the attachment operation lever 3; an electrical operation device 9 for the optional device
outputting an operation signal 1in accordance with an operator’s operation; an electro
proportional reducing valve 10 installed in a signal path between the pilot pump 8 and the
optional device spool 4 to output secondary signal pressure that corresponds to the operation
signal of the electrical operation device 9 for the optional device; a first pressure detection
sensor 12 1nstalled in a signal path between the attachment operation lever 3 and the
attachment spool 5 to detect 1n real time signal pressure depending on the operation amount of
the attachment operation lever 3 and to output a detection signal to a controller 11; and the
controller 11 outputting an electrical control signal that corresponds to the operation signal of
the electrical operation device 9 for the optional device to the electro proportional reducing
valve 10, the method includes presetting a priority value or a ratio by the operator in
consideration of load pressure of the optional device; detecting in real time signal pressure
depending on the operation amount of the attachment operation lever 3 by a first pressure

detection sensor 12 installed in a signal path between the attachment operation lever 3 and the
attachment spool 5; and limiting the secondary signal pressure that 1s applied from the electro
proportional reducing valve 10 to the optional device spool 4 to a preset signal pressure 1f a
priority function 1s applied depending on the operation amount of the attachment through

detection of the first pressure detection sensor 12.

In accordance with the above-described configuration, as illustrated in Fig. 4, the
electrical operation device 9 for the optional device and the attachment operation lever 3 are

operated to perform a combined work through driving of the optional device and the
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attachment. Accordingly, the attachment spool 5 1s shifted by the signal pressure that passes
through the attachment operation lever 3, and thus the hydraulic fluid from the hydraulic
pump 1 1s supplied to the attachment through the attachment spool 5. In this case, a
detection signal of the signal pressure that 1s detected in real time by the first pressure
detection sensor 12 installed in the signal path between the attachment operation lever 3 and

the attachment spool 5 1s transferred to the controller 11.

As 1llustrated 1in Fig. 6, as an operation signal 1n accordance with the operation of the
clectrical operation device 9 for the optional device 1s input to the controller 11, the controller
11 operates a control signal that corresponds to the operation signal (S10). The electrical
control signal from the controller 11 1s output to the electro proportional pressure reducing
valve 10, and thus the signal pressure that flows from the pilot pump 8 to the electro
proportional pressure reducing valve 10 1s converted into the secondary signal pressure.
Accordingly, the optional device spool 4 1s shifted by the secondary signal pressure that i1s
generated by the electro proportional pressure reducing valve 10, and thus the hydraulic fluid

from the hydraulic pump 1 1s supplied to the optional device through the optional device spool

4.

That 1s, the optional device and the attachment are driven by the hydraulic tluid that 1s

supplied from the hydraulic pump 1 to perform the combined work.

In this case, load pressures generated by the optional device and the attachment differ
from each other, and in this case, the amount of hydraulic fluid that 1s supplied from the
hydraulic pump 1 to the optional device can be limited since the operator limits the signal
pressure that 1s applied from the pilot pump 8 to the optional device spool 4 to a preset signal
pressure (S40). Accordingly, in the case where the work 1s done through driving of the
optional device and the attachment, the movement of the attachment can be prevented from

being limited due to the load pressure of the optional device.
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As 1llustrated in Fig. 9, the signal pressure that 1s applied to the optional device spool 4
in the case where the electrical operation device 9 for the optional device 1s operated can be
limited to the preset signal pressure in accordance with the priority value or the ratio that is

preset in the controller 11 by the operator 1n consideration of the load pressure of the optional

device (S20).

The controller 11 outputs the electrical control signal that corresponds to an operation
amount of the electrical operation device 9 for the optional device to the electro proportional

reducing valve 10 when the electrical operation device 9 for the optional device is operated, 1n

the case where the priority function 1s not applied (indicated by line *“a” in the graph of Fig. 9),

with the signal pressure that i1s applied from the electro proportional pressure reducing valve
10 to the optional device spool 4 by the operation of the electrical operation device 9 for the
optional device (S50), and the controller 11 outputs the electrical control signal that limits the
operation amount of the electrical operation device 9 for the optional device to the electro
proportional reducing valve 10 when the electrical operation device 9 for the optional device
1s operated, in the case where the priority function 1s applied (indicated by line “b” in the
graph of Fig. 9), with the signal pressure that 1s applied from the electro proportional pressure
reducing valve 10 to the optional device spool 4 by the operation of the electrical operation

device 9 for the optional device (S50).

As 1llustrated 1n Fig. 10, the signal pressure that is applied to the optional device spool

4 1n accordance with an operation amount of the attachment operation lever 3 in the case
where the attachment operation lever 3 1s operated can be limited to the preset signal pressure
in accordance with the priority value or the ratio that is preset in the controller 11 by the

operator in consideration of the load pressure of the optional device (S30).

The controller 11 determines that the priority function is not applied (indicated by line
“c” 1n the graph of Fig. 10) if the operation amount of the attachment operation lever 3 by the

detection of the first pressure detection sensor 12 1s smaller than a preset value, and outputs
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the electrical control signal that corresponds to an operation amount of the electrical operation
device 9 for the optional device to the electro proportional reducing valve 10 when the
electrical operation device 9 for the optional device 1s operated (S50), and the controller 11
determines that the priority function is applied (indicated by line “d” in the graph of Fig. 10)
if the operation amount of the attachment operation lever 3 by the detection of the first
pressure detection sensor 12 is equal to or larger than the preset value, and outputs the
electrical control signal that can gradually limit the operation amount of the electrical
operation device 9 for the optional device 1n reverse proportion to the operation amount to the
electro proportional reducing valve 10 when the electrical operation device 9 for the optional

device 1s operated (S350).

Referring to Figs. 11 and 12, if a plurality of optional devices having different load
pressures are provided and replaced, the controller 11 applies the priority value or the ratio

(e.g., indicated by a bar graph displayed on a cluster of equipment) that is preset in the

controller 11 by the operator to each of the optional devices. Accordingly, in the case of

performing a work through replacement of any one of the plurality of optional devices having
different load pressures, 1t becomes possible to easily cope with the change of the load

pressure of the optional device.

Referring to Fig. 13, 1if a plurality of optional devices having different load pressures
are provided and replaced, the controller 11 selects any one (e.g., optional device #1) of the
plurality of optional devices (e.g., optional device #1 to optional device #n) that are displayed
on a cluster of equipment, and variably controls the priority value or the ratio of the selected
optional device (optional device #1) in accordance with an operator’s control of a control

button 16 that 1s displayed on the cluster.

Referring to Fig. 5, a priority function control apparatus for a construction machine in
accordance with a second embodiment of the present invention includes a variable

displacement hydraulic pump (hereinafter referred to as “hydraulic pump™) 1 and a pilot pump

19



10

5

20

25

CA 02891709 2016-11-23

8 connected to an engine (not 1illustrated); an optional device (not illustrated) and an
attachment (not illustrated) connected to the hydraulic pump 1; an attachment operation lever
3 outputting an operation signal that corresponds to an operation amount when an operator
performs an operation; an optional device spool 4 installed in a flow path between the
hydraulic pump 1 and the optional device and shifted to control a flow direction of hydraulic
fluid that 1s supplied to the optional device in response to signal pressure from outside; an
attachment spool 5 1nstalled in a tlow path between the hydraulic pump 1 and the attachment
and shifted to control a start, a stop, and a direction change of the attachment in response to
the operation of the attachment operation lever 3; an electrical operation device 9 for the
optional device outputting an operation signal 1n accordance with an operator’s operation; an
electro proportional reducing valve 10 installed in a signal path between the pilot pump 8 and
the optional device spool 4 to output secondary signal pressure that corresponds to the
operation signal of the electrical operation device 9 for the optional device; a hydraulic pump
pressure detection sensor 13 installed 1in an upstream discharge flow path of the hydraulic
pump 1 to detect in real time load pressure ot the hydraulic pump 1 and to output a detection
signal; an attachment pressure detection sensor 14 installed in a flow path between the
attachment spool 5 and the attachment to detect in real time load pressure of the attachment
and to output a detection signal; and a controller 11 presetting a priority value or a ratio by the
operator in consideration of load pressure of the optional device, and limiting the signal
pressure that 1s applied from the electro proportional reducing valve 10 to the optional device
spool 4 by the operation of the electrical operation device 9 for the optional device to a preset
signal pressure so that a difference value between the load pressure of the hydraulic pump 1
that 1s formed by the load pressure of the attachment when the optional device 1s not used and
the load pressure of the hydraulic pump 1 that 1s formed by the load pressure of the
attachment when the optional device 1s used becomes equal to or smaller than a preset value

by the priority value or the ratio set by the operator.

The priority function control apparatus further includes an optional device pressure

detection sensor 15 installed 1n a tlow path between the optional device spool 4 and the

20

]



10

15

20

25

CA 02891709 2016-11-23

optional device. To cope with a case where the operator can hardly predict the load pressure

of the optional device, the detected load pressure of the optional device 1s displayed on a
cluster of a cabin so that the operator can recognize the load pressure of the optional device
that 1s detected by the optional device pressure detection sensor and easily set the priority

value or the ratio through the displayed load pressure of the optional device.

Retferring to Fig. 7, a method for controlling a priority function control apparatus for a
construction machine 1n accordance with a second embodiment of the present invention,
including a variable displacement hydraulic pump (heremnafter referred to as “hydraulic
pump’’) 1 and a pilot pump 8 connected to an engine; an optional device and an attachment
connected to the hydraulic pump 1; an attachment operation lever 3 outputting an operation
signal that corresponds to an operation amount when an operator performs an operation; an
optional device spool 4 installed in a flow path between the hydraulic pump 1 and the optional
device and shifted to control a tlow direction of hydraulic fluid that 1s supplied to the optional
device 1n response to signal pressure from outside; an attachment spool 5 installed 1n a flow
path between the hydraulic pump 1 and the attachment and shifted to control a start, a stop,
and a direction change of the attachment in response to the operation of the attachment
operation lever 3; an electrical operation device 9 for the optional device outputting an
operation signal in accordance with an operator’s operation; an electro proportional reducing
valve 10 1nstalled 1n a signal path between the pilot pump 8 and the optional device spool 4 to

output secondary signal pressure that corresponds to the operation signal of the electrical

operation device 9 for the optional device; a first pressure detection sensor 12 installed in a
signal path between the attachment operation lever 3 and the attachment spool 5 to detect 1n
real time signal pressure depending on the operation amount of the attachment operation lever
3 and to output a detection signal to a controller 11; and the controller 11 outputiing an
electrical control signal that corresponds to the operation signal of the electrical operation
device 9 for the optional device to the electro proportional reducing valve 10, the method
includes presetting a priority value or a ratio by the operator in consideration of load pressure

of the optional device; detecting in real time load pressure of the hydraulic pump 1 by
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detection of a hydraulic pump pressure detection sensor 13 1nstalled in an upstream discharge
flow path of the hydraulic pump 1, and detecting in real time load pressure of the attachment
by detection of an attachment pressure detection sensor 14 installed in a flow path between
the attachment spool 5 and the attachment; and limiting the signal pressure that 1s applied
from the electro proportional reducing valve 10 to the optional device spool 4 by the operation
of the electrical operation device 9 for the optional device to a preset signal pressure so that a
difference value between the load pressure of the hydraulic pump 1 that 1s formed by the load
pressure of the attachment when the optional device 1s not used and the load pressure of the
hydraulic pump 1 that 1s formed by the load pressure of the attachment when the optional

device 1s used becomes equal to or smaller than a preset value by the priority value or the

ratio set by the operator.

In accordance with the above-described configuration, the electrical operation device 9
for the optional device and the attachment operation lever 3 are operated to perform a
combined work through driving of the optional device and the attachment. Accordingly,
hydraulic fluid from the hydraulic pump 1 1s supplied to the attachment and the optional
device through the attachment spool 5 and the optional device spool 4. Since this
configuration 1s the same as the configuration of the priority function control apparatus of Fig.
4 1n accordance with the first embodiment of the present invention, the detailed explanation

thereof will be omitted.

In this case, as illustrated 1n Fig. 5, a detection signal of the load pressure of the
hydraulic pump 1 that 1s detected 1n real time by the hydraulic pump pressure detection sensor
13 1nstalled 1n the upstream discharge flow path of the hydraulic pump 1 1s transferred to the
controller 11. Further, a detection signal of the load pressure of the attachment that is

detected in real time by the attachment pressure detection sensor 14 installed 1n the tflow path
between the attachment spool 5 and the attachment is transterred to the controller 11.
Further, a detection signal of the load pressure of the optional device that 1s detected in real

time by an optional device pressure detection sensor 15 installed in a flow path between the
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optional device spool 4 and the optional device 1s transferred to the controller 11.

As illustrated in Fig. 7, as an operation signal in accordance with the operation of the
electrical operation device 9 for the optional device 1s input to the controller 11, the controller
11 operates a control signal that corresponds to the operation signal (S100). The signal
pressure that 1s input from the pilot pump 8 1n accordance with the control signal from the
controller 11 1s converted into secondary signal pressure by the electro proportional pressure

reducing valve 10.

As 1llustrated 1in Fig. 9, the signal pressure that 1s applied to the optional device spool 4
In the case where the electrical operation device 9 for the optional device 1s operated can be
limited to the preset signal pressure in accordance with the prionty value or the ratio that is

preset in the controller 11 by the operator 1n consideration of the load pressure of the optional

device (5200).

On the other hand, the load pressure of the optional device that i1s detected by the
optional device pressure detection sensor 15 and the load pressure that 1s generated in the
attachment and 1s detected by the attachment pressure detection sensor 14 become different
from each other. In this case, the amount of hydraulic fluid that 1s supplied from the
hydraulic pump 1 to the optional device can be limited since the operator limits the signal

pressure that 1s applied from the pilot pump 8 to the optional device spool 4 to a preset signal

pressure (S500). Accordingly, in the case where a combined work 1s done through driving
of the optional device and the attachment, the movement of the attachment can be prevented

from being limited due to the load pressure of the optional device.

On the other hand, as illustrated in Fig. 11, the priority value or the ratio 1s preset by the
operator in consideration of the load pressure of the optional device, and 1n this case, the
signal pressure that 1s applied from the electro proportional pressure reducing valve to the

optional device spool 4 by the operation of the electrical operation device 9 for the optional
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device 1s limited to the preset signal pressure so that a deviation value between the load

pressure of the hydraulic pump 1 that 1s formed by the load pressure of the attachment when
the optional device 1s not used and the load pressure of the hydraulic pump 1 that 1s formed by
the load pressure of the attachment when the optional device 1s used becomes equal to or

smaller than the set value by the priority value or the ratio set by the operator (S600).

In this case, the extent of preterence 1s preset by the operator. In the case where the
priority function is not applied, the signal pressure that 1s applied to the optional device spool
4 through operation of the electrical operation device 9 for the optional device 1s set to 100%
to drive optional device #1 (at this time, the signal pressure that is applied to the attachment
spool 5 through operation of the attachment operation lever 3 is set to 0% to drive attachment
#2). In contrast, in the case where the priority function 1s applied, the signal pressure that 1s
applied to the optional device spool 4 through operation of the electrical operation device 9
for the optional device 1s set to 35% to drive optional device #1 (at this time, the signal
pressure that 1s applied to the attachment spool 5 through operation of the attachment

operation lever 3 1s set to 63% to drive the attachment #2).

On the other hand, 1n the same manner as the method for controlling a priority function
control apparatus 1n accordance with the first embodiment of the present invention, if a
plurality of optional devices having different load pressures are provided and replaced, the

operator can apply the priority value or the ratio preset in the controller 11 to the respective
optional devices, and variably control the priority value or the ratio of the optional device
selected among the plurality of optional devices through operation of a control button 16 that

1s provided on a cluster.

Referring to Fig. 8, a method for controlling a priority function control apparatus for a
construction machine in accordance with a third embodiment of the present invention,
including a variable displacement hydraulic pump (hereinafter referred to as “hydraulic

pump”) 1 and a pilot pump 8 connected to an engine (not illustrated); an optional device and
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an attachment connected to the hydraulic pump 1; an attachment operation lever 3 outputting
an operation signal that corresponds to an operation amount when an operator performs an
operation; an optional device spool 4 installed in a flow path between the hydraulic pump 1
and the optional device and shifted to control a tlow direction of hydraulic tluid that 1s
supplied to the optional device in response to signal pressure from outside; an attachment
spool 5 installed in a flow path between the hydraulic pump 1 and the attachment and shifted
to control a start, a stop, and a direction change of the attachment in response to the operation
of the attachment operation lever 3; an electrical operation device 9 for the optional device
outputting an operation signal in accordance with an operator’s operation; an electro
proportional reducing valve 10 installed 1n a signal path between the pilot pump 8 and the
optional device spool 4 to output secondary signal pressure that corresponds to the operation
signal of the electrical operation device 9 for the optional device; a first pressure detection
sensor 12 installed in a signal path between the attachment operation lever 3 and the
attachment spool 5 to detect 1n real time signal pressure depending on the operation amount of
the attachment operation lever 3 and to output a detection signal to a controller 11; and the
controller 11 outputting an electrical control signal that corresponds to the operation signal of
the electrical operation device 9 for the optional device to the electro proportional reducing
valve 10, the method includes presetting a priority value or a ratio by the operator in
consideration of load pressure of the optional device; and limiting the signal pressure that 1s
applied from the electro proportional reducing valve 10 to the optional device spool 4

depending on a priority value or a ratio that is preset when the electrical operation device 9 for

the optional device 1s operated.

The priority function control apparatus for a construction machine in accordance with
the third embodiment of the present invention has the same configuration as the configuration
of the priority function control apparatus as illustrated in Fig. 4 except for the first pressure
detection sensor 12 that detects the signal pressure that 1s applied to the attachment spool S 1n
accordance with the operation of the attachment operation lever 3.  Accordingly, the detailed

explanation thereof will be omitted and the same reference numerals are used for the same
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constituent elements.

According to the above-described configuration, as illustrated in Fig. 8, as an operation
signal in accordance with the operation of the electrical operation device 9 for the optional
device 1s input to the controller 11, the controller 11 operates a control signal that corresponds
to the operation signal (S1000). The electro proportional pressure reducing valve 10
generates secondary signal pressure that corresponds to the electrical control signal input from
the controller 11. Since the optional device spool 4 i1s shifted by the secondary signal
pressure that 1s applied to the optional device spool 4, the hydraulic fluid from the hydraulic
pump 1 1s supplied to the optional device through the optional device spool 4.

In this case, since the load pressures generated by the optional device and the
attachment differ from each other, the signal pressure that is applied from the pilot pump 8 to
the optional device spool 4 1s limited to a signal pressure preset by the operator (S3000), and
thus the amount of hydraulic fluid that is supplied from the hydraulic pump 1 to the optional
device can be limited. Accordingly, in the case where the work 1s done through driving of
the optional device and the attachment, the movement of the attachment can be prevented

from being limited due to the load pressure of the optional device.

The signal pressure that 1s applied to the optional device spool 4 1n the case where the

clectrical operation device 9 for the optional device 1s operated can be limited to the preset
signal pressure in accordance with the priority value or the ratio that is preset in the controller

11 by the operator in consideration of the load pressure of the optional device (S2000).

The controller 11 outputs the electrical control signal that corresponds to an operation

amount of the electrical operation device 9 for the optional device to the electro proportional
reducing valve 10 in the case where the priority function i1s not applied, with the signal
pressure that is applied to the optional device spool 4 by the operation of the electrical

operation device 9 for the optional device (S4000), and the controller 11 outputs the electrical
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control signal to the electro proportional reducing valve 10 so as to limit the signal pressure

that 1s applied to the optional device spool 4 to a preset signal pressure in the case where the
priority function 1s applied, with the signal pressure that i1s applied to the optional device

spool 4 by the operation of the electrical operation device 9 for the optional device (S4000).

On the other hand, 1n the same manner as the method for controlling a priority function
control apparatus 1n accordance with the tirst embodiment of the present invention, it a
plurality of optional devices having different load pressures are provided and replaced, the
operator can apply the priority value or the ratio preset in the controller 11 to the respective
optional devices, and variably control the priority value or the ratio of the optional device
selected among the plurality of optional devices through the operation of a control button 16

that 1s provided on a cluster.

Although the invention has been described with reference to the preferred embodiments
in the attached figures, it 1s noted that equivalents may be employed and substitutions made

herein without departing from the scope of the invention as recited 1n the claims.

INDUSTRIAL APPLICABILITY

According to the present invention having the above-described configuration, the
movement of the attachment or the increase of the driving speed due to the load pressure of
the optional device can be prevented during working through the operation of the optional
device and the attachment. Further, since the operator can set the order of preference ot

various kinds of optional devices, it is possible to easily cope with the change of the load

conditions due to the replacement of the optional devices.

While the present invention has been described in connection with the specific
embodiments illustrated in the drawings, they are merely illustrative, and the invention 1s not

limited to these embodiments. It is to be understood that various equivalent modifications
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and variations of the embodiments can be made by a person having an ordinary skill in the art
without departing from the spirit and scope of the present invention. Therefore, the true
technical scope of the present invention should not be defined by the above-mentioned

embodiments but should be defined by the appended claims and equivalents thereof.
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What is claimed 1s:

1. A priority function control apparatus for a construction machine, comprising:

a variable displacement hydraulic pump and a pilot pump connected to an engine;

an optional device and an attachment connected to the hydraulic pump;

an attachment operation lever outputting an operation signal that corresponds to an
operation amount when an operator performs an operation;

an optional device spool installed in a flow path between the hydraulic pump and the
optional device and shifted to control a flow direction of hydraulic fluid that 1s supplied to the
optional device 1n response to signal pressure from outside;

an attachment spool installed in a flow path between the hydraulic pump and the
attachment and shifted to control a start, a stop, and a direction change of the attachment in
response to the operation of the attachment operation lever;

an electrical operation device for the optional device outputting an operation signal in
accordance with an operator’s operation;

an electro proportional reducing valve installed in a signal path between the pilot pump
and the optional device spool to output secondary signal pressure that corresponds to the
operation signal of the electrical operation device tor the optional device;

a first pressure detection sensor installed in a signal path between the attachment
operation lever and the attachment spool to detect in real time signal pressure depending on

the operation amount of the attachment operation lever and to output a detection signal; and

a controller presetting a priority value or a ratio by the operator in consideration of load
pressure of the optional device, and limiting the signal pressure that i1s applied from the
electro proportional reducing valve to the optional device spool by the operation of the
electrical operation device for the optional device to a preset signal pressure 1t a priority

function 1s applied depending on the operation amount of the attachment through detection of

the first pressure detection sensor.
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2. A priority function control apparatus for a construction machine comprising:

a variable displacement hydraulic pump and a pilot pump connected to an engine;

an optional device and an attachment connected to the hydraulic pump;

an attachment operation lever outputting an operation signal that corresponds to an
operation amount when an operator performs an operation;

an optional device spool 1nstalled in a flow path between the hydraulic pump and the
optional device and shifted to control a tlow direction of hydraulic tluid that 1s supplied to the
optional device 1n response to signal pressure from outside;

an attachment spool installed in a tlow path between the hydraulic pump and the
attachment and shifted to control a start, a stop, and a direction change of the attachment in
response to the operation of the attachment operation lever;

an electrical operation device for the optional device outputting an operation signal in
accordance with an operator’s operation;

an electro proportional reducing valve installed 1in a signal path between the pilot pump
and the optional device spool to output secondary signal pressure that corresponds to the
operation signal of the electrical operation device for the optional device;

a hydraulic pump pressure detection sensor installed 1n an upstream discharge flow path
of the hydraulic pump to detect in real time load pressure of the hydraulic pump and to output
a detection signal;

an attachment pressure detection sensor installed in a tlow path between the attachment

spool and the attachment to detect in real time load pressure of the attachment and to output a
detection signal; and

a controller presetting a priority value or a ratio by the operator in consideration of load
pressure of the optional device, and limiting the signal pressure that i1s applied from the
electro proportional reducing valve to the optional device spool by the operation of the

electrical operation device for the optional device to a preset signal pressure so that a
difference value between the load pressure of the hydraulic pump that 1s formed by the load
pressure of the attachment when the optional device 1s not used and the load pressure of the

hydraulic pump that 1s formed by the load pressure of the attachment when the optional
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device 1s used becomes equal to or smaller than a preset value by the priority value or the

ratio set by the operator.

3. The prionity function control apparatus for a construction machine according to claim
2, wherein the controller comprises an optional device pressure detection sensor installed 1n a

flow path between the optional device spool and the optional device.

4. The priority function control apparatus for a construction machine according to claim
3, wherein the detected load pressure of the optional device 1s displayed on a cluster of a
cabin so that the operator can recognize the load pressure of the optional device that is

detected by the optional device pressure detection sensor.

5. A method for controlling a priority function control apparatus for a construction
machine, including a variable displacement hydraulic pump and a pilot pump connected to an
engine; an optional device and an attachment connected to the hydraulic pump; an attachment
operation lever outputting an operation signal that corresponds to an operation amount when
an operator performs an operation; an optional device spool installed in a flow path between
the hydraulic pump and the optional device and shifted to control a flow direction of hydraulic
fluid that 1s supplied to the optional device in response to signal pressure from outside; an
attachment spool installed in a flow path between the hydraulic pump and the attachment and
shifted to control a start, a stop, and a direction change of the attachment in response to the
operation of the attachment operation lever; an electrical operation device for the optional
device outputting an operation signal in accordance with an operator’s operation; an electro
proportional reducing valve installed in a signal path between the pilot pump and the optional
device spool to output secondary signal pressure that corresponds to the operation signal of
the electrical operation device for the optional device; and a controller outputting an electrical
control signal that corresponds to the operation signal of the electrical operation device for the
optional device to the electro proportional reducing valve, the method comprising:

presetting a priority value or a ratio by the operator 1n consideration of load pressure of
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the optional device;

detecting 1n real time signal pressure depending on the operation amount of the
attachment operation lever by a first pressure detection sensor installed in a signal path
between the attachment operation lever and the attachment spool; and

[imiting the secondary signal pressure that 1s applied from the electro proportional
reducing valve to the optional device spool to a preset signal pressure if a priority function 1s

applied depending on the operation amount of the attachment through detection of the first

pressure detection sensor.

6. The method according to claim 5, wherein the controller outputs the electrical control
signal that corresponds to an operation amount of the electrical operation device for the
optional device to the electro proportional reducing valve when the electrical operation device
for the optional device 1s operated, in the case where the priority function 1s not applied, with
the signal pressure that 1s applied to the optional device spool by the operation of the
electrical operation device for the optional device, and

the controller outputs the electrical control signal that limits the operation amount of the
electrical operation device for the optional device to the electro proportional reducing valve
when the electrical operation device for the optional device 1s operated, in the case where the
priority function 1s applied, with the signal pressure that 1s applied to the optional device

spool by the operation of the electrical operation device for the optional device.

7.  The method according to claim 5, wherein the controller determines that the priority
function 1s not applied if the operation amount of the attachment operation lever by the
detection of the first pressure detection sensor 1s smaller than a preset value, and outputs the
clectrical control signal that corresponds to an operation amount of the electrical operation
device for the optional device to the electro proportional reducing valve when the electrical
operation device for the optional device 1s operated, and

the controller determines that the priority function 1s applied if the operation amount of

the attachment operation lever by the detection of the first pressure detection sensor is equal
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to or larger than the preset value, and outputs the electrical control signal that can gradually

limit the operation amount of the electrical operation device for the optional device in reverse
proportion to the operation amount to the electro proportional reducing valve when the

electrical operation device for the optional device 1s operated.

8. The method according to claim 5, wherein 1f a plurality of optional devices having
different load pressures are provided and replaced, the controller displays the priority value or
the ratio of each of the optional devices that 1s preset in the controller by the operator as a bar

graph displayed on a cluster of equipment.

9. The method according to claim 5, wherein 1f a plurality of optional devices having
different load pressures are provided and replaced, the controller selects any one of the
plurality of optional devices that are displayed on a cluster of equipment, and controls
increment/decrement of the priority value or the ratio of the optional device selected by the

operator by a control button.

10. A method for controlling a priority function control apparatus for a construction
machine, including a variable displacement hydraulic pump and a pilot pump connected to an
engine; an optional device and an attachment connected to the hydraulic pump; an attachment
operation lever outputting an operation signal that corresponds to an operation amount when
an operator performs an operation; an optional device spool installed in a flow path between
the hydraulic pump and the optional device and shifted to control a flow direction ot hydraulic
fluid that 1s supplied to the optional device in response to signal pressure from outside; an
attachment spool installed 1n a flow path between the hydraulic pump and the attachment and
shifted to control a start, a stop, and a direction change of the attachment in response to the
operation of the attachment operation lever; an electrical operation device for the optional
device outputting an operation signal in accordance with an operator’s operation; an electro

proportional reducing valve installed in a signal path between the pilot pump and the optional

device spool to output secondary signal pressure that corresponds to the operation signal of
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the electrical operation device for the optional device; and a controller outputting an electrical

control signal that corresponds to the operation signal of the electrical operation device for the
optional device to the electro proportional reducing valve, the method comprising:

presetting a priority value or a ratio by the operator in consideration of load pressure of
the optional device;

detecting 1n real time load pressure of the hydraulic pump by detection of a hydraulic
pump pressure detection sensor installed 1in an upstream discharge flow path of the hydraulic
pump, and detecting 1n real time load pressure of the attachment by detection of an attachment
pressure detection sensor installed in a flow path between the attachment spool and the
attachment; and

limiting the signal pressure that i1s applied from the electro proportional reducing valve to
the optional device spool by the operation of the electrical operation device for the optional
device to a preset signal pressure so that a difference value between the load pressure of the
hydraulic pump that i1s formed by the load pressure of the attachment when the optional
device 1s not used and the load pressure of the hydraulic pump that 1s formed by the load
pressure of the attachment when the optional device 1s used becomes equal to or smaller than

a preset value by the priority value or the ratio set by the operator.

11. A method for controlling a priority function control apparatus for a construction
machine, including a variable displacement hydraulic pump and a pilot pump connected to an
engine; an optional device and an attachment connected to the hydraulic pump; an attachment
operation lever outputting an operation signal that corresponds to an operation amount when
an operator performs an operation; an optional device spool installed 1n a flow path between
the hydraulic pump and the optional device and shifted to control a flow direction of hydraulic
fluid that 1s supphied to the optional device 1n response to signal pressure from outside; an
attachment spool 1nstalled in a flow path between the hydraulic pump and the attachment and
shifted to control a start, a stop, and a direction change of the attachment in response to the

operation of the attachment operation lever; an electrical operation device for the optional

device outputting an operation signal in accordance with an operator’s operation; an electro
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proportional reducing valve installed in a signal path between the pilot pump and the optional
device spool to output secondary signal pressure that corresponds to the operation signal of
the electrical operation device for the optional device; and a controller outputting an electrical
control signal that corresponds to the operation signal of the electrical operation device for the
optional device to the electro proportional reducing valve, the method comprising:

presetting a priority value or a ratio by the operator in consideration of load pressure of
the optional device; and .

limiting the signal pressure that is applied from the electro proportional reducing valve to
the optional device spool depending on the priority value or the ratio that 1s preset when the

electrical operation device for the optional device 1s operated.

12. The method according to claim 11, wherein the controller outputs the electrical
control signal that corresponds to an operation amount of the electrical operation device for
the optional device to the electro proportional reducing valve when the electrical operation
device for the optional device is operated, in the case where the priority function 1s not
applied, with the signal pressure that is applied to the optional device spool by the operation
of the electrical operation device for the optional device, and

the controller outputs the electrical control signal that limits the operation amount of the
electrical operation device for the optional device to the electro proportional reducing valve
when the electrical operation device for the optional device 1s operated, in the case where the

priority function 1s apphed, with the signal pressure that is applied to the optional device

spool by the operation of the electrical operation device for the optional device.
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