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(54) CONSTRUCTION MACHINE WITH FLOATING FUNCTION

(67)  Disclosed is a construction machine with a float-
ing function for performing soil preparation or the like for
flattening the ground or the like using a dozer blade. The
construction machine with a floating function according
to the presentinvention comprises: a hydraulic pump and
a pilot pump; a dozer cylinder connected to the hydraulic
pump so as to move the dozer blade in the vertical direc-
tion; a control valve arranged in a channel between the
hydraulic pump and the dozer cylinder; a dozer check
valve arranged in the channel between the control valve
and the dozer cylinder; a return check valve arranged in
the channel between the control valve and a hydraulic
tank; a solenoid valve for floating arranged in a signal
path between the pilot pump and the dozer check valve
such that the solenoid valve is capable of opening and
closing; a channel for floating, one end of which is con-
nected to the hydraulic tank and the other end of which
is connected to the channel interconnecting the control
valve and the dozer cylinder; and a check valve arranged
in the channel for floating so as to supply working fluid
to the dozer cylinder through the channel for floating from
the hydraulic tank in a floating mode, and cut off the chan-
nel for floating when the floating mode is cancelled.

[Fig. 21
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a construction
machine having a floating function. More particularly, the
present invention relates to such a construction machine
having a floating function, which can perform a ground
leveling work or a grading work in which the ground is
flattened and leveled using a dozer blade.

BACKGROUND OF THE INVENTION

[0002] The floating function means a function in which
a dozer blade is moved upwardly and downwardly along
arugged ground surface by its own weight or an external
force even without a manipulation of a manipulation lever
by an operator during the traveling of the construction
machine. Even when the construction machine is simply
manipulated to be traveled by the floating function, a
ground leveling work or a grading work can be performed
in which the ground is flattened and leveled by the dozer
blade moved upwardly and downwardly.

[0003] AsshowninFig. 1, a construction machine hav-
ing a floating function in accordance with the prior art
includes:

a hydraulic pump 2 and a pilot pump 3, which are
connected to an engine 1;

a dozer cylinder 4 connected to the hydraulic pump
and configured to move a dozer blade (not shown)
upwardly and downwardly;

a control valve (MCV) 5 installed in a flow path be-
tween the hydraulic pump 2 and the dozer cylinder
4 and configured to be shifted to control a start, a
stop, and a direction change of the dozer cylinder 4;

adozer check valve 6 installed in aflow path between
the control valve 5 and the dozer cylinder 4;

a return check valve 8 installed in a flow path be-
tween the control valve 5 and a hydraulic tank 7; and

a solenoid valve 9 for floating openably/closably in-
stalled in a signal path 13 between the pilot pump 3
and the dozer check valve 6 and configured to be
shifted to an open state to supply a pilot signal pres-
sure from the pilot pump 3 to the dozer check valve
6torelease a check function of the dozer check valve
6.

[0004] Thus, a hydraulic fluid discharged from the hy-
draulic pump 2 is adjusted in flow rate by a dozer spool
5a of the control valve 5, and then is supplied to the dozer
check valve 6. The hydraulic fluid supplied to the dozer
check valve 6 converts the state of a pair of check valves
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of the dozer check valve 6 into an open state, and is
introduced into a large chamber or a small chamber of
the dozer cylinder 4. The introduced hydraulic fluid drives
a piston of the dozer cylinder 4 so that the dozer blade
(not shown) can be moved vertically.

[0005] A hydraulic fluid discharged from the dozer cyl-
inder 4 by the drive of the piston of the dozer cylinder 4
passes through the dozer check valve 6, the dozer spool
5a, and the control valve 5 in this order and is returned
to a hydraulic tank 7 via the return check valve 8.
[0006] Meanwhile, when an operation mode of the doz-
er blade is converted from a normal mode to a floating
mode, a spool of the solenoid valve 9 for floating is shifted
to the bottom on the drawing sheet in response to an
electrical control signal applied to the solenoid valve 9
for floating. Thus, a pair of check valves within the dozer
check valve 6 is converted to an open state by a pilot
signal pressure discharged from the pilot pump 3 and
applied to the dozer check valve 6 via the solenoid valve
for floating 9. In other words, the conversion of the dozer
check valve 6 releases a check function of restricting the
returning of a hydraulic fluid to the dozer cylinder 4.
[0007] Resultantly, a piston of the dozer cylinder 4 is
driven by the dozer clylinder’ s own weight or an external
force so that the dozer blade can be moved vertically
along a rugged ground surface.

[0008] As shown in Fig. 1, in case of the construction
machine having a floating function in accordance with
the prior art, in the case where the operation mode of the
dozer blade is converted from the normal mode to the
floating mode to perform the ground leveling work on a
work surface, when the dozer spool 5a ofthe control valve
5is maintained in a neutral state, the dozer cylinder 4 is
not supplied with the hydraulic fluid from the hydraulic
pump 2. In other words, in the case where the operation
mode of the dozer blade is converted from the normal
mode to the floating mode, the dozer cylinder 4 is driven
by only the dozer blade’s own weight or an external force.
[0009] Thus, the supply and discharge of the hydraulic
fluid to and from the dozer cylinder 4 is not performed
smoothly in the floating mode, thus leading to a decrease
in the vertical movement speed of the dozer cylinder 4.
That is, if the downward movement speed or the de-
scending speed of the dozer blade is decreased, the doz-
er blade will ascend and will be kept for a long period of
time in a state in which the dozer blade is spaced apart
from the ground surface.

[0010] In addition, in the process in which the dozer
blade is moved upwardly or ascends in the floating mode,
if a back pressure is formed in the flow path along which
the hydraulic fluid discharged from the dozer cylinder 4
is returned, the dozer blade cannot ascend easily along
the rugged ground surface. In other words, the hydraulic
fluid discharged from the dozer cylinder 4 by the drive of
the dozer cylinder 4 is returned to the hydraulic tank 7
via the control valve 5, the dozer spool 5a, and the return
check valve 8 in this order. Thus, the ascending of the
dozer blade is interfered by the back pressure formed in



3 EP 2 937 472 A1 4

the flow path along which the hydraulic fluid discharged
from the dozer cylinder 4 is returned.

[0011] For this reason, the conventional construction
machine having a floating function entails a problem in
that because the vertical movement speed of the dozer
blade is relatively decreased as compared the traveling
speed of the construction machine, the dozer blade does
not ascend or descend smoothly along the rugged
ground surface, resulting in a deterioration of workability
in the ground leveling work.

SUMMARY OF THE INVENTION

[0012] Accordingly, the present invention has been
made to solve the aforementioned problems occurring in
the prior art, and it is an object of the present invention
to provide a construction machine having a floating func-
tion in which when a ground leveling work or a grading
work is performed by a floating function of a dozer blade,
the vertical movement speed of the dozer blade can be
increased, thereby improving workability.

TECHNICAL SOLUTION

[0013] Toachievethe above object,in accordance with
a first embodiment of the present invention, there is pro-
vided a construction machine having a floating function,
including:

a hydraulic pump and a pilot pump, which are con-
nected to an engine;

a dozer cylinder connected to the hydraulic pump
and configured to move a dozer blade upwardly and
downwardly;

a control valve installed in a flow path between the
hydraulic pump and the dozer cylinder and config-
ured to be shifted to control a start, a stop, and a
direction change of the dozer cylinder;

a dozer check valve installed in a flow path between
the control valve and the dozer cylinder;

areturn check valve installed in a flow path between
the control valve and a hydraulic tank;

a solenoid valve for floating openably/closably in-
stalled in a signal path between the pilot pump and
the dozer check valve and configured to be shifted
to an open state to supply a pilot signal pressure
from the pilot pump to the dozer check valve to re-
lease a check function of the dozer check valve;

a flow path for floating connected at one end thereof
to the hydraulic tank and connected at the other end
thereof to a flow path for connecting the control valve
to the dozer cylinder; and
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a check valve installed in the flow path for floating,
the check valve being configured to allow a hydraulic
fluid to be supplied from the hydraulic tank to the
dozer cylinder through the flow path for floating in a
floating mode and to block the flow path for floating
when the floating mode is released.

[0014] Inaccordance with a second embodimentof the
present invention, there is provided a construction ma-
chine having a floating function, including:

a hydraulic pump and a pilot pump, which are con-
nected to an engine;

a dozer cylinder connected to the hydraulic pump
and configured to move a dozer blade upwardly and
downwardly;

a control valve installed in a flow path between the
hydraulic pump and the dozer cylinder and config-
ured to be shifted to control a start, a stop, and a
direction change of the dozer cylinder;

a dozer check valve installed in a flow path between
the control valve and the dozer cylinder;

areturn check valve installed in a flow path between
the control valve and a hydraulic tank;

a solenoid valve for floating openably/closably in-
stalled in a signal path between the pilot pump and
the dozer check valve and configured to be shifted
to an open state to supply a pilot signal pressure
from the pilot pump to the dozer check valve to re-
lease a check function of the dozer check valve;

a flow path for floating connected at one end thereof
to the hydraulic tank and connected at the other end
thereof to a flow path for connecting the control valve
to the dozer cylinder; and

a pilot check valve installed in the flow path for float-
ing to open or close the flow path for floating, the
pilot check valve being configured to be shifted to an
open state by a pilot signal pressure supplied to the
dozer check valve to supply a hydraulic fluid from
the hydraulic tank to the dozer cylinder through the
flow path for floating or to allow the hydraulic fluid
discharged from the dozer cylinder to be returned to
the hydraulic tank through the flow path for floating
in a floating mode, and shifted to a closed state by
interruption of the supply of the pilot signal pressure
to the dozer check valve to block the flow path for
floating when the floating mode is released.

[0015] In accordance with a third embodiment of the
present invention, there is provided a construction ma-
chine having a floating function, including:
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a hydraulic pump and a pilot pump, which are con-
nected to an engine;

a dozer cylinder connected to the hydraulic pump
and configured to move a dozer blade upwardly and
downwardly;

a control valve installed in a flow path between the
hydraulic pump and the dozer cylinder and config-
ured to be shifted to control a start, a stop, and a
direction change of the dozer cylinder;

a dozer check valve installed in a flow path between
the control valve and the dozer cylinder;

areturn check valve installed in a flow path between
the control valve and a hydraulic tank;

a solenoid valve for floating openably/closably in-
stalled in a signal path between the pilot pump and
the dozer check valve and configured to be shifted
to an open state to supply a pilot signal pressure
from the pilot pump to the dozer check valve to re-
lease a check function of the dozer check valve;

a flow path for floating connected at one end thereof
to the hydraulic tank and connected at the other end
thereof to a flow path for connecting the control valve
to the dozer cylinder; and

a 3-way valve installed at a crossing point of the flow
path for floating and the flow path on the control valve
side, the 3-way valve being configured to be shifted
to a first position by a pilot signal pressure supplied
to the dozer check valve to replenish a hydraulic fluid
from the hydraulic tank to the dozer cylinder through
the flow path for floating in a floating mode and shift-
ed to a second position, in which the supply of the
pilot signal pressure to the dozer check valve is in-
terrupted to connect the flow path between the con-
trol valve and the dozer cylinder when the floating
mode is released.

[0016] In accordance with a fourth embodiment of the
present invention, there is provided a construction ma-
chine having a floating function, including:

a hydraulic pump and a pilot pump, which are con-
nected to an engine;

a dozer cylinder connected to the hydraulic pump
and configured to move a dozer blade upwardly and
downwardly;

a control valve installed in a flow path between the
hydraulic pump and the dozer cylinder and config-
ured to be shifted to control a start, a stop, and a
direction change of the dozer cylinder;
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a dozer check valve installed in a flow path between
the control valve and the dozer cylinder;

areturn check valve installed in a flow path between
the control valve and a hydraulic tank;

a solenoid valve for floating openably/closably in-
stalled in a signal path between the pilot pump and
the dozer check valve and configured to be shifted
to an open state to supply a pilot signal pressure
from the pilot pump to the dozer check valve to re-
lease a check function of the dozer check valve;

a flow path for floating connected at one end thereof
to the hydraulic tank and connected at the other end
thereof to a flow path for connecting the control valve
to the dozer cylinder; and

a 3-way valve installed at a crossing point of the flow
path for floating and the flow path on the control valve
side, the 3-way valve being configured to be shifted
to a first position by a pilot signal pressure supplied
to the dozer check valve to allow the dozer cylinder,
the control valve, and the hydraulic tank to fluidically
communicate with one another in a floating mode
and shifted to a second position in which the supply
of the pilot signal pressure to the dozer check valve
is interrupted to connect the flow path between the
control valve and the dozer cylinder when the floating
mode is released.

[0017] The flow path for floating may be connected at
the other end thereof to a large chamber of the dozer
cylinder.
[0018] The flow path for floating may be connected at
the other end thereof to a small chamber of the dozer
cylinder.

ADVANTAGEOUS EFFECT

[0019] The construction machine having a floating
function in accordance with the present invention as con-
structed above has the following advantages.

[0020] In the floating mode of the dozer blade, the hy-
draulic fluid is replenished to the dozer cylinder or the
discharge of the hydraulic fluid from the dozer cylinder
is promoted to increase the drive speed of the piston so
that the dozer blade can be smoothly moved vertically
along the rugged ground surface, thereby improving
workability in the ground leveling work or the grading
work.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The above objects, other features and advan-
tages ofthe presentinvention will become more apparent
by describing the preferred embodiments thereof with
reference to the accompanying drawings, in which:
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Fig. 1 is a hydraulic circuit diagram of a construction
machine in accordance with the prior art;

Fig. 2 is a hydraulic circuit diagram of a construction
machine having a floating function in accordance
with a first preferred embodiment of the present in-
vention;

Fig. 3 is a hydraulic circuit diagram of a construction
machine having a floating function in accordance
with a second preferred embodiment of the present
invention;

Fig. 4 is a hydraulic circuit diagram of a construction
machine having a floating function in accordance
with a third preferred embodiment of the present in-
vention; and Fig. 5 is a hydraulic circuit diagram of
a construction machine having a floating function in
accordance with a fourth preferred embodiment of
the present invention.

* Explanation on reference numerals of main elements
in the drawings *

[0022]

110: vehicle information collection unit
: engine

: hydraulic pump

: pilot pump

: dozer cylinder

: control valve

: dozer check valve

: hydraulic tank

: return check valve

9: solenoid valve for floating
10: check valve

11: pilot check valve

12: flow path for floating

13: signal path

14, 15: 3-way valve

O ~NO O WN =

DETAILED DESCRIPTION OF THE INVENTION

[0023] Now, a construction machine having a floating
function in accordance with preferred embodiments of
the present invention will be described in detail with ref-
erence to the accompanying drawings. The matters de-
fined in the description, such as the detailed construction
and elements, are nothing but specific details provided
to assist those of ordinary skill in the art in a comprehen-
sive understanding of the invention, and the present in-
vention is not limited to the embodiments disclosed here-
inafter.

[0024] Fig. 2 is a hydraulic circuit diagram of a con-
struction machine having a floating function in accord-
ance with a first preferred embodiment of the present
invention.

[0025] The construction machine having a floating
function includes a normal mode in which a dozer blade
is moved vertically by the manipulation of a manipulation
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lever and a floating mode in which the dozer blade is
moved vertically along a rugged ground surface by its
own weight or an external force during the traveling of
the construction machine.

[0026] Referring to Fig. 2, the construction machine
having a floating function in accordance with a first pre-
ferred embodiment of the present invention includes:

a hydraulic pump 2 and a pilot pump 3, which are
connected to an engine 1;

a dozer cylinder 4 connected to the hydraulic pump
and configured to move a dozer blade (not shown)
upwardly and downwardly;

a control valve 5 installed in a flow path between the
hydraulic pump 2 and the dozer cylinder 4 and con-
figured to be shifted to control a start, a stop, and a
direction change of the dozer cylinder 4;

adozercheck valve 6 installed in a flow path between
the control valve 5 and the dozer cylinder 4;

a return check valve 8 installed in a flow path be-
tween the control valve 5 and a hydraulic tank 7;

a solenoid valve 9 for floating openably/closably in-
stalled in a signal path 13 between the pilot pump 3
and the dozer check valve 6 and configured to be
shifted to an open state to supply a pilot signal pres-
sure from the pilot pump 3 to the dozer check valve
6 torelease a check function of the dozer check valve
6;

a flow path 12 for floating connected at one end
thereof to the hydraulic tank 7 and connected at the
other end thereof to a flow path for connecting the
control valve 5 to the dozer cylinder 4; and

a check valve 10 installed in the flow path 12 for
floating, the check valve being configured to allow a
hydraulic fluid to be supplied from the hydraulic tank
7 to the dozer cylinder 4 through the flow path 12 for
floating in a floating mode and to block the flow path
for floating when the floating mode is released.

[0027] The flow path 12 for floating may be connected
at the other end thereof to a large chamber of the dozer
cylinder 4.

[0028] Although not shown in the drawings, the flow
path 12 for floating may be connected at the other end
thereof to a small chamber of the dozer cylinder 4.
[0029] In this case, a configuration of the construction
machine having a floating function in accordance with a
first preferred embodiment of the present invention is the
same as that of the construction machine having a float-
ing function in accordance with the prior art shown in Fig.
1, except the check valve 10 installed in the flow path 12
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for floating. Thus, the detailed description of the same
configuration and operation thereof will be omitted to
avoid redundancy, and the same hydraulic parts are de-
noted by the same reference numerals.

[0030] According to the above-described configura-
tion, when an operation mode of the dozer blade is con-
verted from the normal mode to the floating mode, a spool
of the solenoid valve 9 for floating is shifted to the bottom
on the drawing sheet in response to an electrical control
signal applied to the solenoid valve 9 for floating. Thus,
a pair of check valves within the dozer check valve 6 is
converted to an open state by a pilot signal pressure dis-
charged from the pilot pump 3 and applied to the dozer
check valve 6 via the solenoid valve for floating 9. In other
words, the conversion of the dozer check valve 6 releases
a check function of restricting the supply of a hydraulic
fluid to the dozer cylinder 4. Resultantly, a piston of the
dozer cylinder 4 is driven by the dozer clylinder’ s own
weight or an external force so that the dozer blade can
be moved vertically along a rugged ground surface.
[0031] Meanwhile, the vertical movement speed of the
dozer blade can be increased in the floating mode of the
dozer blade. Thatis, a dozer spool 5a of the control valve
5 is maintained in a neutral state in the floating mode so
that the hydraulic fluid from the hydraulic tank 7 can be
supplied to the large chamber of the dozer cylinder 4 via
the check valve 10 installed in the flow path 12 for floating
in a state in which the supply of the hydraulic fluid from
the hydraulic pump 2 to the dozer cylinder 4 is interrupted.
For this reason, the hydraulic fluid from the hydraulic tank
7 isreplenishedto the large chamber of the dozer cylinder
4 via the flow path 12 for floating upon the descending
of the dozer blade, thus leading to an increase in the
downward movement speed or the descending speed of
the dozer blade.

[0032] On the other hand, when the floating mode of
the dozer blade is released, the returning of the hydraulic
fluid discharged from the dozer cylinder 4 to the hydraulic
tank 7 can be interrupted by the check function of the
check valve 10 installed in the flow path 12 for floating.
[0033] Asdescribed above, in case of the construction
machine having a floating function in accordance with
the first embodiment of the present invention, when the
dozer blade is moved downwardly or descends in the
floating mode, the hydraulic fluid from the hydraulic tank
7 isreplenishedtothe large chamber of the dozer cylinder
4 through the check valve 10 installed in the flow path 12
for floating so that the downward movement speed or the
descending speed of the dozer blade can be increased.
[0034] Fig. 3 is a hydraulic circuit diagram of a con-
struction machine having a floating function in accord-
ance with a second preferred embodiment of the present
invention.

[0035] The construction machine having a floating
function includes a normal mode in which a dozer blade
is moved vertically by the manipulation of a manipulation
lever and a floating mode in which the dozer blade is
moved vertically along a rugged ground surface by its
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own weight or an external force during the traveling of
the construction machine.

[0036] Referring to Fig. 3, the construction machine
having a floating function in accordance with a second
preferred embodiment of the present invention includes:

a hydraulic pump 2 and a pilot pump 3, which are
connected to an engine 1;

a dozer cylinder 4 connected to the hydraulic pump
and configured to move a dozer blade (not shown)
upwardly and downwardly;

a control valve 5 installed in a flow path between the
hydraulic pump 2 and the dozer cylinder 4 and con-
figured to be shifted to control a start, a stop, and a
direction change of the dozer cylinder 4;

adozercheck valve 6 installed in a flow path between
the control valve 5 and the dozer cylinder 4;

a return check valve 8 installed in a flow path be-
tween the control valve 5 and a hydraulic tank 7;

a solenoid valve 9 for floating openably/closably in-
stalled in a signal path 13 between the pilot pump 3
and the dozer check valve 6 and configured to be
shifted to an open state to supply a pilot signal pres-
sure from the pilot pump 3 to the dozer check valve
6 torelease a check function of the dozer check valve
6;

a flow path 12 for floating connected at one end
thereof to the hydraulic tank 7 and connected at the
other end thereof to a flow path for connecting the
control valve 5 to the dozer cylinder 4; and

a pilot check valve 11 installed in the flow path 12
for floating to open or close the flow path for floating,
the pilot check valve being configured to be shifted
to an open state by a pilot signal pressure supplied
to the dozer check valve 6 to supply a hydraulic fluid
from the hydraulic tank 7 to the dozer cylinder 4
through the flow path 12 for floating or to allow the
hydraulic fluid discharged from the dozer cylinder 4
to be returned to the hydraulic tank 7 through the
flow path 12 for floating in a floating mode, and shift-
ed to a closed state by interruption of the supply of
the pilot signal pressure to the dozer check valve 6
to block the flow path 12 for floating when the floating
mode is released.

[0037] The flow path 12 for floating may be connected
at the other end thereof to a large chamber of the dozer
cylinder 4.

[0038] Although not shown in the drawings, the flow
path 12 for floating may be connected at the other end
thereof to a small chamber of the dozer cylinder 4.
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[0039] In this case, a configuration of the construction
machine having a floating function in accordance with a
second preferred embodiment of the present invention
is the same as that of the construction machine having
a floating function in accordance with the first embodi-
ment of the presentinvention, except the pilot check valve
11 installed in the flow path 12 for floating and shifted to
an open or closed state by the pilot signal pressure sup-
plied to the dozer check valve 6. Thus, the detailed de-
scription of the same configuration and operation thereof
will be omitted to avoid redundancy, and the same hy-
draulic parts are denoted by the same reference numer-
als.

[0040] According to the above-described configura-
tion, when an operation mode of the dozer blade is con-
verted from the normal mode to the floating mode, the
dozer spool 5a of the control valve 5 is maintained in a
neutral state in the floating mode so that the hydraulic
fluid from the hydraulic tank 7 can be supplied to the large
chamber of the dozer cylinder 4 via the pilot check valve
11 installed in the flow path 12 for floating in a state in
which the supply of the hydraulic fluid from the hydraulic
pump 2 to the dozer cylinder 4 is interrupted. For this
reason, it is possible to increase the downward move-
ment speed or the descending speed of the dozer blade
that is moved along the rugged ground surface in the
floating mode.

[0041] Meanwhile, when the dozer blade ascends in
the floating mode, the hydraulic fluid discharged from the
dozer cylinder 4 by the drive of the piston of the dozer
cylinder 4 can be promptly returned to the hydraulic tank
7. In other words, the pilot check valve 11 installed in the
flow path 12 for floating is changed to an open state by
the pilot signal pressure supplied to the dozer check valve
6 so that the hydraulic fluid discharged from the dozer
cylinder 4 can be returned to the hydraulic tank 7 via the
pilot check valve 11 upon the ascending of the dozer
blade.

[0042] As such, the hydraulic fluid discharged from the
dozer cylinder 4 can be directly returned to the hydraulic
tank 7 via the pilot check valve 11 without passing through
the control valve 5 upon the ascending of the dozer blade.
[0043] Thus, in the process in which the hydraulic fluid
discharged from the dozer cylinder 4 is returned to the
hydraulic tank 7, the generation of the back pressure in
the flow path can be minimized to increase the ascending
speed of the dozer blade. On the other hand, conven-
tionally, the hydraulic fluid discharged from the dozer cyl-
inder 4 is returned to the hydraulic tank 7 via the control
valve 5, the dozer spool 5a, and return check valve 8 in
this order. As a result, in the process in which the hy-
draulic fluid discharged from the dozer cylinder 4 is re-
turned to the hydraulic tank 7, the back pressure is gen-
erated in the flow path, leading to a restriction of the as-
cending of the dozer blade.

[0044] Asdescribed above, in case of the construction
machine having a floating function in accordance with
the second embodiment of the present invention, when
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the dozer blade is moved downwardly or descends in the
floating mode, the hydraulic fluid from the hydraulic tank
7 is replenished to the large chamber of the dozer cylinder
4 through the pilot check valve 11 installed in the flow
path 12 for floating so that the downward movement
speed or the descending speed of the dozer blade can
be increased. In addition, when the dozer blade is moved
upwardly or ascends in the floating mode, the hydraulic
fluid discharged from the dozer cylinder 4 is promptly
returned to the hydraulic tank 7 via the pilot check valve
11 so that the generation of the back pressure in the flow
path along which the hydraulic fluid discharged from the
dozer cylinder 4 is returned can be minimized toincrease
the ascending speed of the dozer blade.

[0045] Fig. 4 is a hydraulic circuit diagram of a con-
struction machine having a floating function in accord-
ance with a third preferred embodiment of the present
invention.

[0046] The construction machine having a floating
function includes a normal mode in which a dozer blade
is moved vertically by the manipulation of a manipulation
lever and a floating mode in which the dozer blade is
moved vertically along a rugged ground surface by its
own weight or an external force during the traveling of
the construction machine.

[0047] Referring to Fig. 4, the construction machine
having a floating function in accordance with a third pre-
ferred embodiment of the present invention includes:

a hydraulic pump 2 and a pilot pump 3, which are
connected to an engine 1;

a dozer cylinder 4 connected to the hydraulic pump
and configured to move a dozer blade (not shown)
upwardly and downwardly;

a control valve 5 installed in a flow path between the
hydraulic pump 2 and the dozer cylinder 4 and con-
figured to be shifted to control a start, a stop, and a
direction change of the dozer cylinder 4;

adozercheck valve 6 installed in a flow path between
the control valve 5 and the dozer cylinder 4;

a return check valve 8 installed in a flow path be-
tween the control valve 5 and a hydraulic tank 7;

a solenoid valve 9 for floating openably/closably in-
stalled in a signal path 13 between the pilot pump 3
and the dozer check valve 6 and configured to be
shifted to an open state to supply a pilot signal pres-
sure from the pilot pump 3 to the dozer check valve
6 torelease a check function of the dozer check valve
6;

a flow path 12 for floating connected at one end
thereof to the hydraulic tank 7 and connected at the
other end thereof to a flow path for connecting the
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control valve 5 to the dozer cylinder 4; and

a 3-way valve installed at a crossing point of the flow
path 12 for floating and the flow path on the control
valve 5 side, the 3-way valve being configured to be
shifted to a first position (1) by a pilot signal pressure
supplied to the dozer check valve 6 to replenish a
hydraulic fluid from the hydraulic tank 7 to the dozer
cylinder 4 through the flow path 12 for floating in a
floating mode and shifted to a second position (ll),
in which the supply of the pilot signal pressure to the
dozer check valve 6 is interrupted to connect the flow
path between the control valve 5 and the dozer cyl-
inder 4 when the floating mode is released.

[0048] The flow path 12 for floating may be connected
at the other end thereof to a large chamber of the dozer
cylinder 4.

[0049] In this case, a configuration of the construction
machine having a floating function in accordance with a
third preferred embodiment of the present invention is
the same as that of the construction machine having a
floating function in accordance with the first embodiment
of the present invention, except the 3-way valve installed
at the crossing point of the flow path 12 for floating and
the flow path on the control valve 5 side and configured
to replenish the hydraulic fluid from the hydraulic tank 7
to the dozer cylinder 4 in the floating mode, and the flow
path 12 for floating connected at the other end thereof to
a large chamber of the dozer cylinder 4. Thus, the de-
tailed description of the same configuration and operation
thereof will be omitted to avoid redundancy, and the same
hydraulic parts are denoted by the same reference nu-
merals.

[0050] According to the above-described configura-
tion, when an operation mode of the dozer blade is con-
verted from the normal mode to the floating mode, the
dozer spool 5a of the control valve 5 is maintained in a
neutral state in the floating mode so that the hydraulic
fluid from the hydraulic tank 7 can be replenished to the
dozer cylinder 4 by the shift of the 3-way valve 14 in a
state in which the supply of the hydraulic fluid from the
hydraulic pump 2 to the dozer cylinder 4 is interrupted.
[0051] In other words, a spool of the 3-way valve 14 is
shifted to the bottom on the drawing sheet, i.e., is shifted
to the first position (I). The hydraulic fluid from the hy-
draulic tank 7 can be supplied to a large chamber of the
dozer cylinder 4 via the flow path 12 for floating and the
3-way valve 14. As a result, the hydraulic fluid from the
hydraulic tank 7 can be replenished to the large chamber
of the dozer cylinder 4 via the flow path 12 for floating
and the 3-way valve 14 upon the descending of the dozer
blade so that the downward movement speed or the de-
scending speed of the dozer blade that is moved along
a rugged ground surface can be increased.

[0052] Meanwhile, when the floating mode of the dozer
blade is released, the supply of the pilot signal pressure
to the dozer check valve 6 is interrupted and thus the
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supply of the pilot signal pressure to the 3-way valve 14
is also interrupted. As aresult, the 3-way valve 14 returns
to its initial position by a valve spring thereof, i.e., the
spool of the 3-way valve 14 is shifted to the second po-
sition (I1).

[0053] For this reason, because the flow path 12 for
floating is blocked, the returning of the hydraulic fluid dis-
charged from the dozer cylinder 4 to the hydraulic tank
7 is interrupted. In the meantime, the flow paths between
the dozer cylinder 4 and the control valve 5 fluidically
communicate with each other so that the dozer blade can
be moved vertically by the hydraulic fluid discharged from
the hydraulic pump 2 and supplied to the dozer cylinder 4.
[0054] As described above, in case of the construction
machine having a floating function in accordance with
the third embodiment of the present invention, when the
dozer blade is moved downwardly or descends in the
floating mode, the hydraulic fluid from the hydraulic tank
7 isreplenished to the large chamber of the dozer cylinder
4 through the 3-way valve 13 via the flow path 12 for
floating so that the downward movement speed or the
descending speed of the dozer blade can be increased.
[0055] On the other hand, when the floating mode of
the dozer blade is released, the dozer blade can be
moved vertically by the hydraulic fluid supplied from the
hydraulic pump 2 to the large chamber of the dozer cyl-
inder 4 via the control valve 5 and the 3-way valve 14.
[0056] Fig. 5 is a hydraulic circuit diagram of a con-
struction machine having a floating function in accord-
ance with a fourth preferred embodiment of the present
invention.

[0057] The construction machine having a floating
function includes a normal mode in which a dozer blade
is moved vertically by the manipulation of a manipulation
lever and a floating mode in which the dozer blade is
moved vertically along a rugged ground surface by its
own weight or an external force during the traveling of
the construction machine.

[0058] Referring to Fig. 5, the construction machine
having afloating function in accordance with a fourth pre-
ferred embodiment of the present invention includes:

a hydraulic pump 2 and a pilot pump 3, which are
connected to an engine 1;

a dozer cylinder 4 connected to the hydraulic pump
and configured to move a dozer blade (not shown)
upwardly and downwardly;

a control valve 5 installed in a flow path between the
hydraulic pump 2 and the dozer cylinder 4 and con-
figured to be shifted to control a start, a stop, and a
direction change of the dozer cylinder 4;

adozercheck valve 6 installed in a flow path between
the control valve 5 and the dozer cylinder 4;

a return check valve 8 installed in a flow path be-
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tween the control valve 5 and a hydraulic tank 7;

a solenoid valve 9 for floating openably/closably in-
stalled in a signal path 13 between the pilot pump 3
and the dozer check valve 6 and configured to be
shifted to an open state to supply a pilot signal pres-
sure from the pilot pump 3 to the dozer check valve
6torelease a checkfunction of the dozer check valve
6;

a flow path 12 for floating connected at one end
thereof to the hydraulic tank 7 and connected at the
other end thereof to a flow path for connecting the
control valve 5 to the dozer cylinder 4; and

a 3-way valve 15 installed at a crossing point of the
flow path 12 for floating and the flow path on the
control valve 5 side, the 3-way valve being config-
ured to be shifted to a first position (I) by a pilot signal
pressure supplied to the dozer check valve 6 to allow
the dozer cylinder 4, the control valve 5, and the hy-
draulic tank 7 to fluidically communicate with one
another in a floating mode and shifted to a second
position in which the supply of the pilot signal pres-
sure to the dozer check valve 6 is interrupted to con-
nect the flow path between the control valve 5 and
the dozer cylinder 4 when the floating mode is re-
leased.

[0059] The flow path 12 for floating may be connected
at the other end thereof to a large chamber of the dozer
cylinder 4.

[0060] Although not shown in the drawings, the flow
path 12 for floating may be connected at the other end
thereof to a small chamber of the dozer cylinder 4.
[0061] In this case, a configuration of the construction
machine having a floating function in accordance with a
fourth preferred embodiment of the present invention is
the same as that of the construction machine having a
floating function in accordance with the third embodiment
of the present invention, except the 3-way valve installed
at a crossing point of the flow path 12 for floating and the
flow path on the control valve 5 side and configured to
be shifted to allow the dozer cylinder 4, the control valve
5, and the hydraulictank 7 to fluidically communicate with
one anotherin a floating mode and to supply the hydraulic
fluid from the hydraulic pump 2 to the dozer cylinder 4
when the floating mode is released, and the flow path 12
for floating connected at the other end thereof to a large
or small chamber of the dozer cylinder 4. Thus, the de-
tailed description of the same configuration and operation
thereof will be omitted to avoid redundancy, and the same
hydraulic parts are denoted by the same reference nu-
merals.

[0062] According to the above-described configura-
tion, when an operation mode of the dozer blade is con-
verted from the normal mode to the floating mode, the
dozer spool 5a of the control valve 5 is maintained in a
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neutral state in the floating mode so that the hydraulic
fluid from the hydraulic tank 7 can be replenished to the
dozer cylinder 4 by the shift of the 3-way valve 15 in a
state in which the supply of the hydraulic fluid from the
hydraulic pump 2 to the large chamber of the dozer cyl-
inder 4 is interrupted.

[0063] In other words, a spool of the 3-way valve 15 is
shifted to the bottom on the drawing sheet, i.e., is shifted
to the first position (I). Thus, the hydraulic fluid from the
hydraulic tank 7 can be supplied to the large chamber of
the dozer cylinder 4 via the flow path 12 for floating and
the 3-way valve 15. As a result, the hydraulic fluid from
the hydraulic tank 7 can bereplenished to the large cham-
ber of the dozer cylinder 4 via the flow path 12 for floating
and the 3-way valve 15 upon the descending of the dozer
blade so that the downward movement speed or the de-
scending speed of the dozer blade that is moved along
a rugged ground surface can be increased.

[0064] Meanwhile, when the dozer blade ascends in
the floating mode, the hydraulic fluid discharged from the
dozer cylinder 4 by the drive of the piston of the dozer
cylinder 4 can be promptly returned to the hydraulic tank
7. In other words, a spool of the 3-way valve 15 is shifted
to the first position (1) by the pilot signal pressure supplied
to the dozer check valve 6 so that the hydraulic fluid dis-
charged from the large chamber of the dozer cylinder 4
can be returned to the hydraulic tank 7 via the 3-way
valve 15 upon the ascending of the dozer blade. As such,
the hydraulic fluid discharged from the dozer cylinder 4
can be directly returned to the hydraulic tank 7 via the 3-
way valve 15 without passing through the control valve
5 upon the ascending of the dozer blade. Thus, in the
process in which the hydraulic fluid discharged from the
dozer cylinder 4 is returned to the hydraulic tank 7, the
generation of the back pressure in the flow path can be
minimized to increase the ascending speed of the dozer
blade.

[0065] Meanwhile, when the floating mode of the dozer
blade is released, the supply of the pilot signal pressure
to the dozer check valve 6 is interrupted and thus the
supply of the pilot signal pressure to the 3-way valve 15
is also interrupted. As aresult, the 3-way valve 15 returns
to its initial position by a valve spring thereof, i.e., the
spool of the 3-way valve 15 is shifted to the second po-
sition (ll)(see a state shown in Fig. 5).

[0066] For this reason, because the flow path 12 for
floating is blocked, the returning of the hydraulic fluid dis-
charged from the dozer cylinder 4 to the hydraulic tank
7 is interrupted. In the meantime, the flow paths between
the dozer cylinder 4 and the control valve 5 fluidically
communicate with each other so that the dozer blade can
be moved vertically by the hydraulic fluid discharged from
the hydraulic pump 2 and supplied to the dozer cylinder 4.
[0067] As described above, in case of the construction
machine having a floating function in accordance with
the fourth embodiment of the present invention, when
the dozer blade is moved downwardly or descends in the
floating mode, the hydraulic fluid from the hydraulic tank
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7 isreplenished to the large chamber of the dozer cylinder
4 through the 3-way valve 15 via the flow path 12 for
floating so that the downward movement speed or the
descending speed of the dozer blade can be increased.
When the dozer blade ascends in the floating mode, the
hydraulic fluid discharged from the dozer cylinder 4 can
be promptly returned to the hydraulic tank 7 without pass-
ing through the control valve 5 so that the generation of
the back pressure in the flow path along which the hy-
draulic fluid discharged from the dozer cylinder 4 is re-
turned to the hydraulic tank can be minimized to increase
the ascending speed of the dozer blade. On the other
hand, when the floating mode of the dozer blade is re-
leased, the dozer blade can be moved vertically by the
hydraulic fluid supplied from the hydraulic pump 2 to the
dozer cylinder 4 via the control valve 5 and the 3-way
valve 15.

INDUSTRIAL APPLICABILITY

[0068] The construction machine having a floating
function in accordance with the presentinvention as con-
structed above has an effect in that when a ground lev-
eling work or a grading work is performed by the floating
function of the dozer blade, the vertical movement speed
of the dozer blade can be increased, thereby improving
workability.

[0069] Whilethe presentinvention has been described
in connection with the specific embodiments illustrated
in the drawings, they are merely illustrative, and the in-
vention is not limited to these embodiments. It is to be
understood that various equivalent modifications 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 equiv-
alents thereof.

Claims

1. A construction machine having a floating function,
comprising:

a hydraulic pump and a pilot pump, which are
connected to an engine;

a dozer cylinder connected to the hydraulic
pump and configured to move a dozer blade up-
wardly and downwardly;

a control valve installed in a flow path between
the hydraulic pump and the dozer cylinder and
configured to be shifted to control a start, a stop,
and a direction change of the dozer cylinder;

a dozer check valve installed in a flow path be-
tween the control valve and the dozer cylinder;
areturn check valve installed in a flow path be-
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tween the control valve and a hydraulic tank;

a solenoid valve for floating openably/closably
installed in a signal path between the pilot pump
and the dozer check valve and configured to be
shifted to an open state to supply a pilot signal
pressure from the pilot pump to the dozer check
valve to release a check function of the dozer
check valve;

a flow path for floating connected at one end
thereof to the hydraulic tank and connected at
the other end thereof to a flow path for connect-
ing the control valve to the dozer cylinder; and
a check valve installed in the flow path for float-
ing, the check valve being configured to allow a
hydraulic fluid to be supplied from the hydraulic
tank to the dozer cylinder through the flow path
for floating in a floating mode and to block the
flow path for floating when the floating mode is
released.

The construction machine according to claim 1,
wherein the flow path for floating is connected at the
other end thereof to a large chamber of the dozer
cylinder.

The construction machine according to claim 1,
wherein the flow path for floating is connected at the
other end thereof to a small chamber of the dozer
cylinder.

A construction machine having a floating function,
comprising:

a hydraulic pump and a pilot pump, which are
connected to an engine;

a dozer cylinder connected to the hydraulic
pump and configured to move a dozer blade up-
wardly and downwardly;

a control valve installed in a flow path between
the hydraulic pump and the dozer cylinder and
configured to be shifted to control a start, a stop,
and a direction change of the dozer cylinder;

a dozer check valve installed in a flow path be-
tween the control valve and the dozer cylinder;
a return check valve installed in a flow path be-
tween the control valve and a hydraulic tank;

a solenoid valve for floating openably/closably
installed in a signal path between the pilot pump
and the dozer check valve and configured to be
shifted to an open state to supply a pilot signal
pressure from the pilot pump to the dozer check
valve to release a check function of the dozer
check valve;

a flow path for floating connected at one end
thereof to the hydraulic tank and connected at
the other end thereof to a flow path for connect-
ing the control valve to the dozer cylinder; and
a pilot check valve installed in the flow path for
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floating to open or close the flow path for floating,
the pilot check valve being configured to be shift-
ed to an open state by a pilot signal pressure
supplied to the dozer check valve to supply a
hydraulic fluid from the hydraulic tank to the doz-
er cylinder through the flow path for floating or
to allow the hydraulic fluid discharged from the
dozer cylinder to be returned to the hydraulic
tank through the flow path for floating in a floating
mode, and shifted to a closed state by interrup-
tion of the supply of the pilot signal pressure to
the dozer check valve to block the flow path for
floating when the floating mode is released.

The construction machine according to claim 4,
wherein the flow path for floating is connected at the
other end thereof to a large chamber of the dozer
cylinder.

The construction machine according to claim 4,
wherein the flow path for floating is connected at the
other end thereof to a small chamber of the dozer
cylinder.

A construction machine having a floating function,
comprising:

a hydraulic pump and a pilot pump, which are
connected to an engine;

a dozer cylinder connected to the hydraulic
pump and configured to move a dozer blade up-
wardly and downwardly;

a control valve installed in a flow path between
the hydraulic pump and the dozer cylinder and
configured to be shifted to control a start, a stop,
and a direction change of the dozer cylinder;

a dozer check valve installed in a flow path be-
tween the control valve and the dozer cylinder;
areturn check valve installed in a flow path be-
tween the control valve and a hydraulic tank;

a solenoid valve for floating openably/closably
installed in a signal path between the pilot pump
and the dozer check valve and configured to be
shifted to an open state to supply a pilot signal
pressure from the pilot pump to the dozer check
valve to release a check function of the dozer
check valve;

a flow path for floating connected at one end
thereof to the hydraulic tank and connected at
the other end thereof to a flow path for connect-
ing the control valve to the dozer cylinder;

a 3-way valve installed at a crossing point of the
flow path for floating and the flow path on the
control valve side, the 3-way valve being con-
figured to be shifted to a first position (I) by a
pilot signal pressure supplied to the dozer check
valve to replenish a hydraulic fluid from the hy-
draulic tank to the dozer cylinder through the
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flow path for floating in a floating mode and shift-
ed to a second position (Il), in which the supply
of the pilot signal pressure to the dozer check
valve is interrupted to connect the flow path be-
tween the control valve and the dozer cylinder
when the floating mode is released.

The construction machine according to claim 7,
wherein the flow path for floating is connected at the
other end thereof to a large chamber of the dozer
cylinder.

A construction machine having a floating function,
comprising:

a hydraulic pump and a pilot pump, which are
connected to an engine;

a dozer cylinder connected to the hydraulic
pump and configured to move a dozer blade up-
wardly and downwardly;

a control valve installed in a flow path between
the hydraulic pump and the dozer cylinder and
configured to be shifted to control a start, a stop,
and a direction change of the dozer cylinder;

a dozer check valve installed in a flow path be-
tween the control valve and the dozer cylinder;
a return check valve installed in a flow path be-
tween the control valve and a hydraulic tank;

a solenoid valve for floating openably/closably
installed in a signal path between the pilot pump
and the dozer check valve and configured to be
shifted to an open state to supply a pilot signal
pressure from the pilot pump to the dozer check
valve to release a check function of the dozer
check valve;

a flow path for floating connected at one end
thereof to the hydraulic tank and connected at
the other end thereof to a flow path for connect-
ing the control valve to the dozer cylinder; and
a 3-way valve installed at a crossing point of the
flow path for floating and the flow path on the
control valve side, the 3-way valve being con-
figured to be shifted to a first position by a pilot
signal pressure supplied to the dozer check
valve to allow the dozer cylinder, the control
valve, and the hydraulic tank to fluidically com-
municate with one another in a floating mode
and shifted to a second position in which the
supply of the pilot signal pressure to the dozer
check valve is interrupted to connect the flow
path between the control valve and the dozer
cylinder when the floating mode is released.

10. The construction machine according to claim 9,

wherein the flow path for floating is connected at the
other end thereof to a large chamber of the dozer
cylinder.
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11. The construction machine according to claim 9,
wherein the flow path for floating is connected at the
other end thereof to a small chamber of the dozer
cylinder.
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[Fig. 1]
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[Fig. 2]
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[Fig. 3]
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[Fig. 4]
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[Fig. 5]

17



10

15

20

25

30

35

40

45

50

55

EP 2 937 472 A1

INTERNATIONAL SEARCH REPORT [nternational application No.
PCT/KR2012/011178
A, CLASSIFICATION OF SUBJECT MATTER
E02F 9/22(2006.01)i

According to Intemational Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Mintmumn documentation searched (classification system followed by classification symbols})

EO2F 9/22; EO2F 9/00; F15B 11/02; F16K 11/07; EO2F 9/20; EO2F 3/85; EO2F 9/14; EO2F 3/76

Documentation searched other than minimum documentation to the extent that such documents are included m the fields searched
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practic

able, search terms used)
eKOMPASS (KIPO internal) & Keywords: construction equipment, soil preparation, floating mode, floating function, path for
floating, check valve, 3-way valve

C. DOCUMENTS CONSIDERED TO BE RELEVANT

See paragraphs 20,25,37-42 and figures 1, 4.

A KR 10-2008-0048711 A (VOLVO CONSTRUCTION EQUIPMENT AB) 03 June 2008 1-11
See paragraphs 86-93 and figures 1-2, 9.

A JP 2004-019437 A (VOLVO CONSTRUCTION EQUIPMENT HOLDING SWEDEN AB) 1-11
22 January 2004

See paragraphs 33, 40 and figure 3.

A US 4166506 A (TEZUKA, Iwao et al.) 04 September 1979 1-11
See column 2, line 49 - column 4, line 2 and figure 1.

A KR 10-2010-0056087 A (DOOSAN INFRACORE CO.,LTD.) 27 May 2010 1-11
See paragraphs 3-4, 35-37 and figures 1-2.

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 2002-088796 A (KOBELCO CONSTRUCTION MACHINERY CO.,LTD.) 27 March 1-11
2002

[:] Further documents are listed in the continuation of Box C. }vA See patent family annex.

Special categories of cited docu

T later de
daty

ted to v

“A”  document defining the general state of the art which is not considered

to be of particular relevance

“E” earlier application or patent but published on or ater the inters al ey
filing date consi

ument is wken alone

document which may throw doubts on prionity claim{s) or which is
o establish the publication date of another citation or other oy
i reason (a5 specified)

imed invention o
p when the docu
uments, such com!

art

of particular relevance; the
d to mvslve an inve
“0”  document referring to an oral disclosure, use, exhibition or other ed with one or mare other suct
means being obvious to a person skilled in t
“P7 document pubtished prior to the international filing date butfater than  «g~
the priority date claimed '

=3

document n

nber of the same patent family

i priority
derstand

e claimed invention cannot be
d novel or cannot be considered to involve an inventive

Date of the actual completion of the intemational search Date of mailing of the international search report
24 JUNE 2013 (24.06.2013) 25 JUNE 2013 (25.06.2013)
MName and mailing address of the [SA/KR Authorized officer

Korean Intellectual Property Office
Government Complex-Daejeon, 189 Seonsa-ro, Dagjeon 302-701,
Republic of Korea

Facsirile No. 82-42-472-7140 Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009}

18




10

15

20

25

30

35

40

45

50

55

INTERNATIONAL SEARCH REPORTY
Information on patent family members

EP 2 937 472 A1

International application No.

PCT/KR2012/011178
Patent document Publication Patent family Publication
cited in search report date member date
JP 2002-088796 A 27.03.2002 NONE
KR 10-2008-0048711 A 03.06.2008 CN 101191506 A 04.06.2008
EP 1927759 A1 04.06.2008
JP 2008-138870 A 19.06.2008
US 2008-0121101 A1 29.05.2008
JP 2004-019437 A 22.01.2004 CN 1246541 C 22.03.2006
CN 1470717 A 28.01.2004
CN 1470717 C 22.03.2006
DE 10327132 A1 12.02.2004
DE 10327132 B4 18.10.2007
FR 2842225 A1 16.01.2004
FR 2842225 B1 11.08.2006
GB 0313379 D 16.07.2003
GB 2391268 A 04.02.2004
GB 2391268 B 14.12.2005
IT MI20031183 At 15.12.2003
IT MI20031183 DO 12.06.2003
JP 3742632 B2 08.02.2006
KR 10-0559289 B1 15.03.2006
KR 10-0621977 B1 13.09.2006
US 2003-0230082 A1 18.12.2003
US 6892535 B2 17.05.2005
US 04166506 A 04.09.1979 JP 1051958 C 26.06. 1981
JP 1051959 C 26.06. 1981
JP 52-004601 A 13.01.1977
JP 52-004602 A 13.01.1977
JP 55-044821 B 14.11.1980
JP 55-044822 B 14.11.1980
KR 10-2010-0056087 A 27.05.2010 CN 102216532 A .10.2011

12

EP 2378009 A2 19.10.2011
UsS 2011-0220231 A1 15.09.2011
WO 2010-058915 A2 27.05.2010

Form PCT/ISA/210 (patent family annex) (July 2009)

19




	bibliography
	abstract
	description
	claims
	drawings
	search report

