
Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

0 
84

9 
40

6
B

1
*EP000849406B1*
(11) EP 0 849 406 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention
of the grant of the patent:
05.06.2002 Bulletin 2002/23

(21) Application number: 97120554.7

(22) Date of filing: 24.11.1997

(51) Int Cl.7: E02F 9/20, E02F 3/84,
E02F 9/22

(54) Hydraulic drive system for hydraulic excavator

Hydraulisches Antriebssystem für einen hydraulischen Bagger

Système de commande hydraulique pour une excavatrice hydraulique

(84) Designated Contracting States:
DE GB IT

(30) Priority: 20.12.1996 JP 34127096

(43) Date of publication of application:
24.06.1998 Bulletin 1998/26

(73) Proprietor: HITACHI CONSTRUCTION
MACHINERY CO., LTD.
Bunkyo-ku, Tokyo 112-0004 (JP)

(72) Inventors:
• Takahashi, Ei

Tsuchiura-shi, Ibaraki-ken (JP)

• Nakamura, Kazunori
Niihari-gun, Ibaraki-ken (JP)

• Ogasawara, Manabu
Niihari-gun, Ibaraki-ken (JP)

(74) Representative: Beetz & Partner Patentanwälte
Steinsdorfstrasse 10
80538 München (DE)

(56) References cited:
• PATENT ABSTRACTS OF JAPAN vol. 096, no.

001, 31 January 1996 & JP 07 247572 A (HITACHI
CONSTR MACH CO LTD), 26 September 1995,

• PATENT ABSTRACTS OF JAPAN vol. 015, no.
208 (M-1117), 28 May 1991 & JP 03 056706 A
(KUBOTA CORP), 12 March 1991,



EP 0 849 406 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a hydraulic
drive system for a hydraulic excavator, and more partic-
ularly to a hydraulic drive system for a hydraulic exca-
vator having a blade.
[0002] Conventional hydraulic excavators having
blades include a hydraulic cylinder for vertically moving
the blade, and a control lever for extending and contract-
ing the blade hydraulic cylinder to vertically move the
blade is provided independently of control levers for op-
erating a work front. When carrying out work using the
blade, the blade hydraulic cylinder is extended to lower
the blade down onto the ground. In other situations, the
blade hydraulic cylinder is contracted to raise the blade
from the ground surface. Such an arrangement has
however accompanied a problem that a space for instal-
lation of the control lever for vertically moving the blade
is required separately and a space within a cab be-
comes narrow. In view of the problem, there is proposed
a structure wherein operating means for vertically mov-
ing a blade is attached to a travel control lever to omit
the need of providing a separate control lever for verti-
cally moving the blade, as disclosed in JP, A, 7-247572,
for example.

SUMMARY OF THE INVENTION

[0003] With an increased variety of works using a
blade, a structure enabling the blade to be not only
moved up and down, but also tilted (with the right side
rising or the left side rising) and angled (forward at the
right end or forward at the left end) has been recently
proposed. If the structure of the above-cited JP, A,
7-247572 is applied to operating means for instructing
the above tilting and angling operations, blade-tilt oper-
ating means and blade-angle operating means are at-
tached to other two control levers than the travel control
lever. When operating the blade to move up and down,
tilt and angle, therefore, the operator must manipulate
the respective operating means provided on three con-
trol levers individually. This raises a problem that oper-
ability in blade operation is deteriorated.
[0004] An object of the present invention is to provide
a hydraulic drive system for a hydraulic excavator which
enables a blade to be operated to move variously with-
out narrowing a space in a cab and deteriorating oper-
ability of the blade.

(1) To achieve the above object, according to the
present invention, there is provided a hydraulic
drive system for a hydraulic excavator comprising
an upper swing structure, a work front mounted onto
the upper swing structure, a travelling under car-
riage, and a blade attached to the travelling under
carriage, the hydraulic drive system including first

operating means for operating the work front and
the upper swing structure, and second operating
means for operating the blade, wherein a partial
section of the first operating means is shared by the
second operating means, and the hydraulic drive
system includes switching means for selectively
connecting the shared section and the object to be
operated such that the shared section serves as
part of the first operating means when the work front
and the upper swing structure are operated, and as
part of the second operating means when the blade
is operated.

Generally, in hydraulic excavators having
blades, a work front and an upper swing structure
are hardly operated when the blade is operated. In
the present invention, therefore, the first operating
means for operating the work front and the upper
swing structure and the second operating means for
operating the blade are constructed to share a par-
tial section. Then, the switching means is shifted to
use the shared section as part of the first operating
means when the work front and the upper swing
structure are operated, and as part of the second
operating means when the blade is operated. This
eliminates the need of providing the space for the
second operating means separately from the first
operating means with regard to the share section,
and hence can avoid the space in a cab from be-
coming narrow. Also, when the blade is operated,
the shared section of the first operating means,
which is determined beforehand in consideration of
operability, is used as it is as part of the second op-
erating means. Therefore, operability in blade op-
eration is not deteriorated and good operability is
always ensured.
(2) In the hydraulic drive system for the hydraulic
excavator of above (1), preferably, the work front
includes a boom rotatably connected to the upper
swing structure, an arm rotatably connected to the
boom, and a bucket rotatably connected to the arm;
the first operating means includes boom operating
means for operating the boom, arm operating
means for operating the arm, and bucket operating
means for operating the bucket; the shared section
includes a boom shared section provided in the
boom operating means, an arm shared section pro-
vided in the arm operating means, and a bucket
shared section provided in the bucket operating
means; the second operating means includes up/
down operating means for moving the blade up and
down, angle operating means for angling the blade,
and tilt operating means for tilting the blade; and the
switching means selectively connects the shared
sections and the object to be operated such that the
boom shared section, the arm shared section and
the bucket shared section serve respectively as part
of the boom operating means, the arm operating
means and the bucket operating means when the
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work front and the upper swing structure are oper-
ated, and such that the boom shared section, the
arm shared section and the bucket shared section
each serve as part of corresponding one of the up/
down operating means, the angle operating means
and the tilt operating means when the blade is op-
erated.
(3) In the hydraulic drive system for the hydraulic
excavator of above (1), preferably, the work front
includes a boom rotatably connected to the upper
swing structure, an arm rotatably connected to the
boom, and a bucket rotatably connected to the arm;
the first operating means includes boom operating
means for operating the boom, arm operating
means for operating the arm, and bucket operating
means for operating the bucket; the shared section
includes a boom shared section provided in the
boom operating means, an arm shared section pro-
vided in the arm operating means, and a bucket
shared section provided in the bucket operating
means; the second operating means includes up/
down operating means for moving the blade up and
down, angle operating means for angling the blade,
and tilt operating means for tilting the blade; and the
switching means includes boom switching means
for selectively connecting the boom shared section
such that the boom shared section serves as part
of the boom operating means, arm switching means
for selectively connecting the arm shared section
such that the arm shared section serves as part of
the arm operating means, and bucket switching
means for selectively connecting the bucket shared
section such that the bucket shared section serves
as part of the bucket operating means, the boom
switching means, the arm switching means and the
bucket switching means selectively connecting the
shared sections and the object to be operated in a
manner independently of one another such that the
boom shared section, the arm shared section and
the bucket shared section each serve as part of cor-
responding one of the up/down operating means,
the angle operating means and the tilt operating
means when the blade is operated.

With this feature, switching over between the
boom operation and the blade-up/down operation,
switching over between the arm operation and the
blade angling operation, and switching over be-
tween the bucket operation and the blade tilting op-
eration are performed independently of one anoth-
er. The switching can be therefore more finely de-
pending on desired types of work.
(4) In the hydraulic drive system for the hydraulic
excavator of above (2) or (3), preferably, the switch-
ing means selectively connects the boom shared
section and the object to be operated such that the
boom shared section serves as part of other one
means of the second operating means other than
the up/down operating means when the blade is op-

erated.
With this feature, any shared section is not

shared by the boom operating means and the up/
down operating means so that the blade up/down
operation and the boom operation can be per-
formed at the same time. Accordingly, when there
is a fear in carrying out work using the blade that
the heap of earth and sand accumulated in front of
the blade becomes so high with the progress of
work as to contact the bucket, such a contact can
be prevented by operating the boom to move up.
(5) In the hydraulic drive system for the hydraulic
excavator of above (1), preferably, the first operat-
ing means includes one or more control levers and
the switching means includes a changeover switch,
the changeover switch being provided on at least
one of the control levers.

[0005] With this feature, operability in switching can
be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Fig. 1 is a hydraulic circuit diagram showing a
pilot system in a hydraulic drive system according to a
first embodiment of the present invention.
[0007] Fig. 2 is a side view showing the entire struc-
ture of a hydraulic excavator to which the hydraulic drive
system of Fig. 1 is applied.
[0008] Fig. 3 is a plan view showing the structure of a
blade attaching portion of the hydraulic excavator
shown in Fig. 2.
[0009] Fig. 4 is a hydraulic circuit diagram showing a
typical portion other than the pilot system in the hydrau-
lic drive system according to the first embodiment of the
present invention.
[0010] Figs. 5A and 5B are each an illustration show-
ing actuator operations capable of being achieved by
multi-levers.
[0011] Fig. 6 is a view showing the structure of a
changeover switch shown in Fig. 1.
[0012] Fig. 7 is a hydraulic circuit diagram showing a
pilot system in a hydraulic drive system according to a
second embodiment of the present invention.
[0013] Fig. 8 is a hydraulic circuit diagram showing a
pilot system in a modification.
[0014] Figs. 9A and 9B are each an illustration show-
ing actuator operations capable of being achieved by
multi-levers in the modification.
[0015] Fig. 10 is a hydraulic circuit diagram showing
a pilot system in a hydraulic drive system according to
a third embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0016] Preferred embodiments of the present inven-
tion will be described hereunder with reference to the
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drawings.
[0017] A first embodiment of the present invention will
be described with reference to Figs. 1 to 6.
[0018] A hydraulic drive system according to this em-
bodiment is applied to well-known hydraulic excavators
having blades, e.g., a hydraulic excavator disclosed in
JP, U, 1-98258. Fig. 2 is a side view showing the entire
structure of the hydraulic excavator, and Fig. 3 is a plan
view showing the structure of a blade attaching portion
of the hydraulic excavator shown in Fig. 2.
[0019] In Figs. 2 and 3, the hydraulic excavator com-
prises a under traveling carriage 1, a blade 3 attached
to the travelling under carriage 1 through a blade arm 2,
an upper swing structure 4, and a work front 5 mounted
onto the upper swing structure 4. The work front 5 in-
cludes a boom 6 rotatably connected to the upper swing
structure 4, an arm 8 rotatably connected to the boom
6, and a bucket 9 rotatably connected to the arm 8.
[0020] The under traveling carriage 1 includes a track
frame 10 to which the blade arm 2 is attached movably
in the vertical direction. A bracket 11 is attached to a fore
end of the blade arm 2 rotatably about an axis P lying
in the vertical direction. The blade 3 is attached to the
bracket 11 through a ball bearing 12 rotatably about an
axis O lying in the back-and-forth direction. Between the
bracket 11 and the blade 3, there are provided link mem-
bers 13, 13 for coupling those two in an movable manner
relative to each other. In addition, ball bearings are in-
stalled in respective joint portions of the link members
13 to the blade 3 and the bracket 11.
[0021] A connecting frame 14 is provided to bridge
two side beams of the blade arm 2. A rod portion 15a of
a blade-up/down cylinder 15 is rotatably coupled to the
connecting frame 14, and a bottom portion 15b thereof
is rotatably coupled to the track frame 10. With this struc-
ture, the blade 3 can move up and down when the blade-
up/down cylinder 15 is operated to contract and extend.
[0022] Rod portions 16aa, 16ba of blade-tilt cylinders
16a, 16b are rotatably coupled to the blade 3 at positions
near both ends, and bottom portions 16ab, 16bb thereof
are rotatably coupled to a central portion of the bracket
11. With this structure, the blade 3 can tilt in the direction
to rise at the right side or in the direction to rise at the
left side (as viewed from the operator) when the cylinder
16a is operated to extend and the cylinder 16b is oper-
ated to contract, or when the cylinder 16a is operated to
contract and the cylinder 16b is operated to extend.
[0023] Further, rod portions 18aa, 18ba of blade-an-
gle cylinders 18a, 18b are rotatably coupled to both ends
of the bracket 11, and bottom portions 18ab, 18bb there-
of are rotatably coupled to the blade arm 2. With this
structure, the blade 3 can be angled forward at the left
end or at the right end (as viewed from the operator)
when the cylinder 18a is operated to extend and the cyl-
inder 18b is operated to contract, or when the cylinder
18a is operated to contract and the cylinder 18b is op-
erated to extend.
[0024] Figs. 1 and 4 are each a hydraulic circuit dia-

gram showing a hydraulic drive system of this embodi-
ment equipped on the above-stated hydraulic excava-
tor. Fig. 1 shows the circuit of a pilot system and Fig. 4
shows a typical portion of the circuit other than the pilot
system.
[0025] In Figs. 1 and 4, the hydraulic circuit comprises
a hydraulic pump 19 driven by an engine (not shown),
a plurality of hydraulic actuators, including a boom cyl-
inder 20 (see Fig. 2), an arm cylinder 21, a bucket cyl-
inder 22 (see Fig. 2), a swing motor (not shown), left and
right travel motors (not shown), the blade-up/down cyl-
inder 15 (see Fig. 2), the blade-angle cylinders 18a and
18b, and the blade-tilt cylinders 16a, 16b (see Fig. 3),
which are operated by a hydraulic fluid from the hydrau-
lic pump 19, a plurality of control lever units, including
control lever units 23 - 26, which are provided to operate
the corresponding hydraulic actuators 18, 21, etc., and
a plurality of control valves connected between the hy-
draulic pump 19 and the plurality of hydraulic actuators
18, 21, etc. and controlled by operation signals from the
control lever units 23 - 26, etc. for controlling flow rates
of the hydraulic fluid supplied to the corresponding hy-
draulic actuators 18, 21, etc. Note that, by way of exam-
ple, Fig. 1 shows only an arm control valve 28 and Fig.
4 shows a blade-angle control valve 29 in addition to the
valve 28. The above-mentioned components constitute
the hydraulic drive system for driving driven members
of the hydraulic excavator.
[0026] Further, the work front 5, the upper swing struc-
ture 4, the under traveling carriage 1 and the blade 3,
mentioned above, constitute the driven members of the
hydraulic excavator to be driven by the corresponding
hydraulic actuators 18, 21, etc., and their operations are
instructed by the control lever units 23 - 26, etc.
[0027] The control lever units 23 - 26 are constructed
of the so-called pilot operating units; namely, they are
of hydraulic pilot type outputting pilot pressures as the
operation signals and driving the corresponding control
valves 28, 29, etc. Specifically, the control lever units 23
- 26 are constituted as a boom/blade-up/down control
lever unit 23, an arm/blade-angle control lever unit 24,
a bucket/blade-tilt control lever unit 25, and a swing con-
trol lever unit 26. As shown in Fig. 1, the control lever
units 23, 24, 25, 26 are made up of respectively control
levers 23a, 24a, 25a, 26a manipulated by the operator,
and pressure reducing valves 23b, 24b, 25b, 26b for
producing pilot pressures depending on the input
amounts by and the directions in which the control levers
23a, 24a, 25a, 26a are manipulated.
[0028] The pressure reducing valves 23b, 24b, 25b,
26b are connected at the primary port side to a hydraulic
source 48 (e.g., a pilot pump driven by the engine), and
at the secondary port side to hydraulic driving sectors
28a, 28b; 29a, 29b, etc. of the corresponding control
valves 28, 29, etc. through pilot lines 30, 31, 32, 33, 34,
35, 36, 38.
[0029] The pilot lines 30 - 38 are constituted as a
boom-up/blade-up pilot line 30, a boom-down/blade-
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down pilot line 31, an arm dumping/blade left-angling
pilot line 32, an arm crowding/blade right-angling pilot
line 33, a bucket crowding/blade right-rising tilt pilot line
34, a bucket dumping/blade left-rising tilt pilot line 35, a
left swing pilot line 36, and a right swing pilot line 38. Of
these pilot lines, the pilot lines 30, 31, 32, 33, 34, 35 are
each branched at the downstream side into two lines
30a, 30b; 31a, 31b; 32a, 32b; 33a, 33b; 34a, 34b; and
35a, 35b, respectively, and switching valves 39, 40, 41,
42, 43, 44 are provided at the respective branched
points.
[0030] More specifically, an upstream portion 30c of
the boom-up/blade-up pilot line 30 is selectively con-
nected to the boom-up pilot line 30a and the blade-up
pilot line 30b through the switching valve 39, an up-
stream portion 31c of the boom-down/blade-down pilot
line 31 is selectively connected to the boom-down pilot
line 31a and the blade-down pilot line 31b through the
switching valve 40, an upstream portion 32c of the arm
dumping/blade left-angling pilot line 32 is selectively
connected to the arm dumping pilot line 32a and the
blade left-angling pilot line 32b through the switching
valve 41, an upstream portion 33c of the arm crowding/
blade right-angling pilot line 33 is selectively connected
to the arm crowding pilot line 33a and the blade right-
angling pilot line 33b through the switching valve 42, an
upstream portion 34c of the bucket crowding/blade
right-rising tilt pilot line 34 is selectively connected to the
bucket crowding pilot line 34a and the blade right-rising
tilt pilot line 34b through the switching valve 43, and an
upstream portion 35c of the bucket dumping/blade left-
rising tilt pilot line 35 is selectively connected to the
bucket dumping pilot line 35a and the blade left-rising
tilt pilot line 35b through the switching valve 44.
[0031] The switching valves 39 - 44 are each shifted
by a hydraulic pressure introduced thereto from the hy-
draulic source 48 through a solenoid switching valve 46
which is driven in response to a signal from a changeo-
ver switch 45. Specifically, when the changeover switch
45 is turned to a "front side" position, no drive signal is
output and the solenoid switching valve 46 is shifted to
an upper position in Fig. 1 by action of a restoring spring
46a. Therefore, the pilot pressure from the hydraulic
source 48 is not introduced to the switching valves 39 -
44 and the switching valves 39 - 44 are held in upper
positions in Fig. 1, whereby the upstream portions 30c
- 38c of the pilot lines 30 - 38 are connected respectively
to the boom-up pilot line 30a, the boom-down pilot line
31a, the arm dumping pilot line 32a, the arm crowding
pilot line 33a, the bucket crowding pilot line 34a, and the
bucket dumping pilot line 35a. As a result, the pilot pres-
sure is introduced to the driving sectors of the control
valve 28, etc. for driving the hydraulic actuators 20, 21,
etc. of the work front 5.
[0032] On the other hand, when the changeover
switch 45 is turned to a "blade side" position, the drive
signal is output and the solenoid switching valve 46 is
shifted to a lower position in Fig. 1. Therefore, the pilot

pressure from the hydraulic source 48 is introduced to
the switching valves 39 - 44 and the switching valves 39
- 44 are shifted to lower positions in Fig. 1, whereupon
the upstream portions 30c - 38c of the pilot lines 30 - 38
are connected respectively to the blade-up pilot line 30b,
the blade-down pilot line 31b, the blade left-angling pilot
line 32b, the blade right-angling pilot line 33b, the blade
right-rising tilt pilot line 34b, and the blade left-rising tilt
pilot line 35b. As a result, the pilot pressure is introduced
to the driving sectors of the control valve 29, etc. for driv-
ing the hydraulic actuators 15, 16, 18 of the blade 3.
[0033] Of the plurality of control lever units, the control
levers 23a - 26a of the control lever units 23 - 26 are
constructed as so-called multi-levers 49; i.e., the control
levers 23a and 24a are constructed as one multi-lever,
and the control levers 25a and 26a are constructed as
the other multi-lever. Thus, two actuators can be oper-
ated by manipulating one lever. The operations instruct-
ed by the control levers are shown in Figs. 5A and 5B.
[0034] Fig. 5A shows one example set of actuator op-
erations capable of being achieved by the multi-levers
when the changeover switch 45 is in the "front side" po-
sition. The drawing is illustrated corresponding to the
operating direction viewed from the operator in a cab
50; i.e., the vertical direction in the drawing corresponds
to the back-and-forth direction in the cab 50 and the left-
and-right direction in the drawing corresponds to the
left-and-right direction in the cab 50. As shown (see also
Fig. 2), two multi-levers 49L, 49R are provided one on
each of left and right sides of an operator's seat 51. In
this example, the right-hand lever 49R serves as a lever
for operating the boom and bucket, and the left-hand
lever 49L serves as a lever for operating the arm and
swinging the upper swing structure. When the right-
hand lever 49R is operated in the back-and-forth direc-
tion, the boom 6 is moved up and down, and when it is
operated in the left-and-right direction, the bucket 9 is
crowded and dumped. When the right-hand lever 49R
is pulled rearward leftward, for example, the combined
operation of boom-up and bucket crowding can be per-
formed. Further, when the left-hand lever 49L is operat-
ed in the back-and-forth direction, the upper swing struc-
ture 4 is swinged to the left and right, and when it is op-
erated in the left-and-right direction, the arm 8 is
dumped and crowded. When the left-hand lever 49L is
pulled rearward rightward, for example, the combined
operation of left swing and arm crowding can be per-
formed.
[0035] On the other hand, Fig. 5B shows one example
set of actuator operations capable of being achieved by
the multi-levers 49L, 49R when the changeover switch
45 is in the "blade side" position. As with Fig. 5A, the
drawing is illustrated corresponding to the operating di-
rection viewed from the operator in the cab 50. In this
example, the right-hand lever 49R is a lever for tilting
and moving the blade up and down, and the left-hand
lever 49L is a lever for angling the blade and swinging
the upper swing structure. When the right-hand lever
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49R is operated in the back-and-forth direction, the
blade 3 is moved up and down, and when it is operated
in the left-and-right direction, the blade 3 is tilted to rise
at the right side and the left side. When the right-hand
lever 49R is pulled rearward leftward, for example, the
blade can be tilted to rise at the right side while moving
up. Further, when the left-hand lever 49L is operated in
the left-and-right direction, the blade 3 is angled forward
at the left end and the right end. Incidentally, when the
left-hand lever 49L is operated in the back-and-forth di-
rection, the upper swing structure 4 is swinged to the
left and right as with the case of Fig. 5A.
[0036] Of the plurality of control lever units, the control
lever units for operating the left and right travel motors
have travel control levers 47L, 47R (see Fig. 2) which
are provided in more front positions than the multi-levers
49L, 49R with respect to the operator's seat 51. The
changeover switch 45 for shifting the switching valves
39 - 44 is disposed on one of the travel control levers
47L, 47R, as shown in Fig. 6. This arrangement of the
changeover switch 45 improves operability in shifting
the switching valves 39 - 44.
[0037] In the above structure, the control lever units
23 - 26, etc., the upstream portions 30c - 35c and the
front pilot lines 30a - 35a of the pilot lines 30 - 35, the
pilot lines 36, 38, the control valves 28, etc., and the
hydraulic actuators 20, 21, 22, etc. jointly constitute first
operating means for operating the work front 5 and the
upper swing structure 4. The control lever units 23 - 25,
the upstream portions 30c - 35c and the blade pilot lines
30b - 35b of the pilot lines 30 - 35, the control valves 29,
etc., and the blade cylinders 15, 16, 18 jointly constitute
second operating means for operating the blade 3. Fur-
ther, the control lever units 23 - 25 and the upstream
portions 30c - 35c of the pilot lines 30 - 35 constitute a
section shared by the first operating means and the sec-
ond operating means. The changeover switch 45, the
solenoid switching valve 46 and the switching valves 39
- 44 constitute switching means for selectively connect-
ing the shared section such that the shared section
serves as part of the first operating means when the
work front 5 and the upper swing structure 4 are oper-
ated, and as part of the second operating means when
the blade 3 is operated.
[0038] Also, the control lever unit 23, the upstream
portions 30c, 31c and the boom-up/down pilot lines 30a,
31a of the pilot lines 30, 31, the boom control valve (not
shown), and the boom cylinder 20 jointly constitute
boom operating means. The control lever unit 24, the
upstream portions 32c, 33c and the arm dumping/
crowding pilot lines 32a, 33a of the pilot lines 32, 33, the
arm control valve 28, and the arm cylinder 21 jointly con-
stitute arm operating means. The control lever unit 25,
the upstream portions 34c, 35c and the bucket dumping/
crowding pilot lines 34a, 35a of the pilot lines 34, 35, the
bucket control valve (not shown), and the bucket cylin-
der 22 jointly constitute bucket operating means.
[0039] The control lever unit 23 and the upstream por-

tions 30c, 31c of the pilot lines 30, 31 constitute a boom
shared section. The control lever unit 24 and the up-
stream portions 32c, 33c of the pilot lines 32, 33 consti-
tute an arm shared section. The control lever unit 25 and
the upstream portions 34c, 35c of the pilot lines 34, 35
constitute a bucket shared section.
[0040] The control lever unit 23, the upstream por-
tions 30c, 31c and the blade-up/down pilot lines 30b,
31b of the pilot lines 30, 31, the blade-up/down control
valve (not shown), and the blade-up/down cylinder 15
jointly constitute up/down operating means for moving
the blade 3 up and down. The control lever unit 24, the
upstream portions 32c, 33c and the blade left-angling/-
right-angling pilot lines 32b, 33b of the pilot lines 32, 33,
the angle control valve 29, and the angle cylinder 18
jointly constitute angle operating means for angling the
blade 3. The control lever unit 25, the upstream portions
34c, 35c and the blade right-rising/left-rising tilt pilot
lines 34b, 35b of the pilot lines 34, 35, the tilt control
valve (not shown), and the tilt cylinder 16 jointly consti-
tute tilt operating means for tilting the blade 3.
[0041] The operation of the hydraulic drive system ex-
plained above will be described below.

(1) When operating the work front 5 and swinging the
upper swing structure 4

[0042] For example, when the operator intends to
dump the arm 8, it is required for the operator to turn the
changeover switch 45 to the "front side" for shifting the
switching valves 39 - 44 to the upper positions in Fig. 1,
and to move the left-hand lever 49L shown in Fig. 5A to
the left (this corresponds to that the control lever 24a of
the arm/blade-angle control lever unit 24 is moved in the
direction A in Fig. 1). Upon the operator's manipulation,
the original pilot pressure from the hydraulic source 48
is changed by the pressure reducing valve 24b to a pres-
sure proportional to the input amount of the control lever
24a and then output to the upstream portion 32c of the
pilot line 32. At this time, since the upstream portion 32c
is connected to the arm dumping pilot line 32a through
the switching valve 41, the pressure is applied to the
hydraulic driving sector 28a of the arm control valve 28
through the arm dumping pilot line 32a, and a spool of
the control valve 28 is shifted to a left-hand position in
Fig. 4. As a result, the hydraulic fluid from the hydraulic
pump 19 is supplied to the bottom side of the arm cylin-
der 21, whereby the arm cylinder 21 is operated to ex-
tend and the arm 8 is moved to dump.
[0043] When the operator intends to crowd the arm 8,
it is required for the operator to move the left-hand lever
49L shown in Fig. 5A to the right (this corresponds to
that the control lever 24a of the arm/blade-angle control
lever unit 24 is moved in the direction B in Fig. 1). Upon
the operator's manipulation, the original pilot pressure
from the hydraulic source 48 is changed by the pressure
reducing valve 24b to a pressure proportional to the in-
put amount of the control lever 24a and then output to
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the upstream portion 33c of the pilot line 33. At this time,
since the upstream portion 33c is connected to the arm
crowding pilot line 33a through the switching valve 42,
the pressure is applied to the hydraulic driving sector
28b of the arm control valve 28 through the arm crowd-
ing pilot line 33a, and the spool of the control valve 28
is shifted to a right-hand position in Fig. 4. As a result,
the hydraulic fluid from the hydraulic pump 19 is sup-
plied to the rod side of the arm cylinder 21, whereby the
arm cylinder 21 is operated to contract and the arm 8 is
moved to crowd. Also, when the operator intends to stop
the arm 8, it is required for the operator to return the left-
hand lever 49L shown in Fig. 5A to a neutral position
(this corresponds to that the control lever 24a of the arm/
blade-angle control lever unit 24 is returned to a neutral
position). Upon the operator's manipulation, the pres-
sure reducing valve 24b connects the upstream portions
32c, 33c of the pilot lines 32, 33 to a reservoir 52, thus
releasing the pilot pressure applied to the control valve
28. As a result, the control valve 28 is returned to a neu-
tral position by action of a restoring spring and the move-
ment of the arm 8 is stopped.
[0044] While the operation of dumping and crowing
the arm 8 has been explained, the above description is
also equally applied to any of other operations of moving
the boom 6 up and down, dumping and crowing the
bucket 9, and swinging the upper swing structure 4 to
the right and left. By performing the above-explained le-
ver manipulations individually or in an appropriately
combined manner, the work front 5 can be articulately
moved in a desired behavior and the upper swing struc-
ture 4 can be swinged at a desired speed; hence intend-
ed works such as excavating and loading can be
achieved.

(2) When operating the blade 3

[0045] For example, when the operator intends to an-
gle the blade 3 forward at the left end, it is required for
the operator to turn the changeover switch 45 to the
"blade side" for shifting the switching valves 39 - 44 to
the lower positions in Fig. 1, and to move the left-hand
lever 49L shown in Fig. 5B to the left (this corresponds
to that the control lever 24a of the arm/blade-angle con-
trol lever unit 24 is moved in the direction A in Fig. 1).
Upon the operator's manipulation, the original pilot pres-
sure from the hydraulic source 48 is changed by the
pressure reducing valve 24b to a pressure proportional
to the input amount of the control lever 24a and then
output to the upstream portion 32c of the pilot line 32.
At this time, since the upstream portion 32c is connected
to the blade left-angling pilot line 32b through the switch-
ing valve 41, the pressure is applied to the hydraulic driv-
ing sector 29a of the blade-angle control valve 29
through the blade left-angling pilot line 32b, and a spool
of the control valve 29 is shifted to the left-hand position
in Fig. 4. As a result, the hydraulic fluid from the hydrau-
lic pump 19 is supplied to the rod side of the blade-angle

cylinder 18a and the bottom side of the blade-angle cyl-
inder 18b, whereby the cylinder 18a is operated in the
direction to contract and the cylinder 18b is operated in
the direction to extend. The blade 3 is thus moved to
perform left-angling (i.e., moved forward at the left end
as viewed from the operator).
[0046] When the operator intends to angle the blade
3 forward at the right end, it is required for the operator
to move the left-hand lever 49L shown in Fig. 5B to the
right (this corresponds to that the control lever 24a of
the arm/blade-angle control lever unit 24 is moved in the
direction B in Fig. 1). Upon the operator's manipulation,
the original pilot pressure from the hydraulic source 48
is changed by the pressure reducing valve 24b to a pres-
sure proportional to the input amount of the control lever
24a and then output to the upstream portion 33c of the
pilot line 33. At this time, since the upstream portion 33c
is connected to the blade right-angling pilot line 33b
through the switching valve 42, the pressure is applied
to the hydraulic driving sector 29b of the control valve
29 through the blade right-angling pilot line 33b, and the
spool of the control valve 29 is shifted to a right-hand
position in Fig. 4. As a result, the hydraulic fluid from the
hydraulic pump 19 is supplied to the rod side of the
blade-angle cylinder 18b and the bottom side of the
blade-angle cylinder 18a, whereby the cylinder 18b is
operated in the direction to contract and the cylinder 18a
is operated in the direction to extend. The blade 3 is thus
moved to perform right-angling (i.e., moved forward at
the right end as viewed from the operator). Also, when
the operator intends to stop the angling operation of the
blade 3, it is required for the operator to return the left-
hand lever 49L shown in Fig. 5B to the neutral position
(this corresponds to that the control lever 24a of the arm/
blade-angle control lever unit 24 is returned to the neu-
tral position). Upon the operator's manipulation, the
pressure reducing valve 24b connects the upstream
portions 32c, 33c of the pilot lines 32, 33 to the reservoir
52, thus releasing the pilot pressure applied to the con-
trol valve 29. As a result, the control valve 29 is returned
to a neutral position by action of a restoring spring and
the angling operation of the blade 3 is stopped.
[0047] While the operation of angling the blade 3 for-
ward at the left end and the right end has been ex-
plained, the above description is also equally applied to
any of other operations of the blade 3, i.e., up/down
movement and left- and right-tilting (in which the blade
3 is moved to rise at the left end and the right end as
viewed from the operator). By performing the above-ex-
plained lever manipulations individually or in an appro-
priately combined manner, the blade 3 can be operated
in a desired behavior and various types of work using
the blade can be achieved. Additionally, in this case, the
swinging operation stated above in the case of (1) can
also be performed at the same time by moving the left-
hand lever 49L shown in Fig. 5B in the back-and-forth
direction.
[0048] The hydraulic drive system of this embodi-
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ment, having the above-explained construction, can
provide advantages as follows.
[0049] Generally, in the hydraulic excavator having
the blade 3, the work front 5 and the upper swing struc-
ture 4 are hardly operated when the blade 3 is operated.
In this embodiment, therefore, the control lever units 23
- 26 and the upstream portions 30c - 35c of the pilot lines
30 - 35 are constructed to be shared by both the case
of operating the work front 5 and the upper swing struc-
ture 4 and the case of operating the blade 3. Specifically,
when the work front 5 and the upper swing structure 4
are operated, the switching valves 39 - 44 are shifted to
the upper positions in Fig. 1 so that the shared section
is used for operating the work front 5 and the upper
swing structure 4. When the blade 3 is operated, the
switching valves 39 - 44 are shifted to the lower positions
in Fig. 1 so that the shared section is used for operating
the blade 3. This eliminates the need of providing addi-
tional control lever units for the blade separately from
the control lever units 23 - 26, and hence can avoid the
space in the cab 50 from becoming narrow. Another ad-
vantage is that, comparing the case of providing addi-
tional control lever units for the blade separately from
the control lever units 23 - 26, the number of parts can
be reduced and the cost of parts can be cut down cor-
respondingly. Further, since the blade 3 can be operated
by manipulating the multi-levers 49L, 49R which are
conventionally installed for operating the work front 5
and swinging the upper swing structure 4, good opera-
bility is achieved in operating the blade 3.
[0050] Note that while the changeover switch 45 is
provided on one of the travel control levers 47L, 47R in
the above embodiment, the present invention is not lim-
ited to the illustrated embodiment, and the changeover
switch 45 may be provided on one of the multi-levers
49L, 49R.
[0051] A second embodiment of the present invention
will be described below with reference to Fig. 7. This
embodiment differs from the above first embodiment in
structure of the switching valves and manner of shifting
the switching valves. Equivalent members to those in
the first embodiment are denoted by the same reference
numerals and are not explained here.
[0052] Fig. 7 is a hydraulic circuit diagram showing a
circuit of a pilot system in a hydraulic drive system of
this second embodiment, and corresponds to Fig. 1 for
the first embodiment. As shown in Fig. 7, this embodi-
ment particularly differs from the above first embodi-
ment in that solenoid switching valves 201a - 201c are
provided instead of the switching valves 39 - 44 and
shifted independently of one another in response to sig-
nals output from three changeover switches 202a - 202c
each of which is the same as the changeover switch 45
in the first embodiment.
[0053] More specifically, when the changeover
switches 202a - 202c are turned to "front side" positions,
no drive signals are output and the solenoid switching
valves 201a - 201c are held in upper positions in Fig. 7

by action of associated restoring springs. The upstream
portions 30c - 35c of the pilot lines 30 - 35 are therefore
connected respectively to the boom-up pilot line 30a, the
boom-down pilot line 31a, the arm dumping pilot line
32a, the arm crowding pilot line 33a, the bucket crowd-
ing pilot line 34a, and the bucket dumping pilot line 35a.
On the other hand, when the changeover switches 202a
- 202c are turned to "blade side" positions, drive signals
are output and the solenoid switching valves 201a -
201c are shifted to lower positions in Fig. 7. The up-
stream portions 30c - 35c of the pilot lines 30 - 35 are
therefore connected respectively to the blade-up pilot
line 30b, the blade-down pilot line 31b, the blade left-
angling pilot line 32b, the blade right-angling pilot line
33b, the blade right-rising tilt pilot line 34b, and the blade
left-rising tilt pilot line 35b.
[0054] Additionally, the changeover switches 202a -
202c are provided on a console (not shown) within the
cab 50 unlike the changeover switch 45 in the first em-
bodiment.
[0055] The other structure is basically the same as in
the first embodiment.
[0056] In the above construction, the changeover
switch 202a and the solenoid switching valve 201a con-
stitute arm switching means for selectively connecting
the arm shared section such that the arm shared section
serves as part of the arm operating means when the arm
8 is operated. The changeover switch 202b and the so-
lenoid switching valve 201b constitute boom switching
means for selectively connecting the boom shared sec-
tion such that the boom shared section serves as part
of the boom operating means when the boom 6 is oper-
ated. The changeover switch 202c and the solenoid
switching valve 201c constitute bucket switching means
for selectively connecting the bucket shared section
such that the bucket shared section serves as part of
the bucket operating means when the bucket 9 is oper-
ated.
[0057] In addition to the advantages obtainable with
the first embodiment, this second embodiment con-
structed as explained above can provide an advantage
below. Since switching over between the boom-up/
down operation and the blade-up/down operation,
switching over between the arm dumping/crowding op-
eration and the blade left/right-angling operation, and
switching over between the bucket dumping/crowding
operation and the blade left/right-rising tilt operation are
performed independently of one another, the switching
can be more finely depending on desired types of work.
[0058] In the above first and second embodiments,
the boom-up operation and the blade-up operation, the
boom-down operation and the blade-down operation,
the arm dumping operation and the blade left-angling
operation, the arm crowding operation and the blade
right-angling operation, the bucket dumping operation
and the blade left-rising tilt operation, and the bucket
crowding operation and the blade right-rising tilt opera-
tion are related to each other in such a manner as being
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able to switch over between two types of operations in
each pair. However, the present invention is not limited
to those combinations and the combined pairs of oper-
ations may be changed appropriately depending on ap-
plications of the hydraulic excavator. Irrespective of
change in combination, the same advantages as in the
above embodiments can be provided. The combined
pairs of operations may be modified below, by way of
example, for a particular object. A hydraulic drive sys-
tem according to this modification will be described with
reference to Figs. 8, 9A and 9B.
[0059] Fig. 8 is a hydraulic circuit diagram of a pilot
system of the hydraulic drive system and corresponds
to Fig. 7 for the second embodiment. In Fig. 8, this mod-
ification differs from the second embodiment in that the
boom-up/down and the bucket crowding/dumping are
exchanged in the above combinations of operations; i.
e., the bucket crowding operation and the blade-up op-
eration, the bucket dumping operation and the blade-
down operation, the boom-down operation and the
blade left-rising tilt operation, and the boom-up opera-
tion and the blade right-rising tilt operation are related
to each other in such a manner as being able to switch
over between two types of operations in each pair. Re-
sulting relationships between the operating directions of
the multi-levers 49L, 49R and the types of operations
instructed by the multi-levers are shown in Figs. 9A and
9B.
[0060] Fig. 9A shows the actuator operations capable
of being achieved by the multi-levers 49L, 49R when the
changeover switches 202a - 202c are all in the "front
side" positions, and corresponds to Fig. 5A for the first
embodiment. As will be seen from comparing with Fig.
5A, the boom-up/down and the bucket crowding/dump-
ing are exchanged such that when the right-hand lever
49R is operated in the back-and-forth direction, the
bucket 9 is crowded and dumped, and when it is oper-
ated in the left-and-right direction, the boom 6 is moved
up and down. This modification has an advantage be-
low.
[0061] For example, when the hydraulic excavator is
under work using the blade with the changeover switch-
es 202a - 202c shifted to the "blade side" positions and
the solenoid switching valves 201a - 201c shifted to the
lower positions in Fig. 8, there may occur a fear that the
heap of earth and sand accumulated in front of the blade
3 becomes so high with the progress of the work as to
contact the bucket 9. In such an event, the changeover
switch 202c is turned to the "front side" position, causing
the solenoid switching valve 201c to restore to the upper
position in Fig. 8. The actuator operations capable of
being achieved by the multi-levers 49L, 49R at this time
are shown in Fig. 9B. Since the operation of the boom
6 is now enabled by the right-hand lever 49R instead of
the blade tilt operation as will be seen from Fig. 9B, the
bucket 9 can be avoided from contacting the earth and
sand by manipulating the right-hand lever 49R to the left
to move up the boom 6, while continuing the operation

of moving the blade 3 up and down as basic operation.
[0062] While the above modification has been de-
scribed as exchanging the boom-up/down and the buck-
et crowding/-dumping in the combinations of operations
in Fig. 5, a pair of operations to be exchanged is not
limited to the above pair. Specifically, it is also possible
to exchange the boom-up/down and the arm crowding/
dumping, or the boom-up/down and the left/right swing.
In the latter case, the boom 6 can be always operated
by the control lever 26a irrespective of any switching
valves 202, and the left/-right swing operation and the
blade-up/down operation can be selectively performed
by the control lever unit 23 upon the changeover switch
202b turned to the "front side" or "blade side" position.
It is thus essential that the circuit design is changed in
line connection so that the means for operating the
boom 6 and the means for moving the blade 3 up and
down are not shared in any section, enabling blade-up/
down operation and the boom-up/down operation to be
performed at the same time. Any of those cases can also
provide the same advantages as in the above modifica-
tion.
[0063] A third embodiment of the present invention
will be described with reference to Fig. 10. This embod-
iment employs control lever units equipped with the so-
called electrical levers. Equivalent members to those in
the first and second embodiments are denoted by the
same reference numerals and are not explained here.
[0064] Fig. 10 is a hydraulic circuit diagram showing
a circuit of a pilot system in a hydraulic drive system of
this third embodiment. In Fig. 10, this embodiment par-
ticularly differs from the above first embodiment in that
control lever units 301 - 308 equipped with control levers
301a - 308a are provided instead of the control lever
units 23 - 26, and a controller 309 for receiving opera-
tions signals from the control lever units 301 - 308 and
solenoid pressure reducing valves 310 - 317 for reduc-
ing the pressure of the hydraulic fluid from the hydraulic
source 48 in accordance with output signals from the
controller 309 are provided additionally.
[0065] More specifically, the control lever units 301 -
308 are constituted as a left swing control lever unit 301,
a right swing control lever unit 302, a bucket crowding/
blade right-rising tilt control lever unit 303, a bucket
dumping/blade left-rising tilt control lever unit 304, a
boom-up/blade-up control lever unit 305, a boom-
down/-blade-down control lever unit 306, an arm dump-
ing/blade left-angling control lever unit 307, and an arm
crowding/blade right-angling control lever unit 308. Al-
so, the control lever units 301 - 308 include respective
potentiometers 301b - 308b for detecting shift positions
of the control levers 301a - 308a and then outputting
corresponding electrical signals. On the basis of the
electrical signals from the potentiometers 301b - 308b,
the controller 309 executes predetermined arithmetic
operations and outputs drive signals to the correspond-
ing solenoid pressure reducing valves 310 - 317. The
solenoid pressure reducing valves 310 - 317 are con-
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nected at the primary side to the hydraulic source 48,
and at the secondary side to the corresponding pilot
lines 30 - 38. As with the first embodiment, the control
lever units 301 - 308 are constructed of two multi-levers
49L, 49R so that the actuator operations shown in Figs.
5A and 5B can be selectively performed upon the
changeover switch 45 turned to the "front side" or "blade
side" position.
[0066] The other structure is basically the same as in
the first embodiment.
[0067] In the above hydraulic drive system, for exam-
ple, when the operator turns the changeover switch 45
to the "front side" and moves the left-hand lever 49L
shown in Fig. 5A to the left (this corresponds to that the
control lever 307a of the arm dumping/blade left-angling
control lever unit 307 is moved in Fig. 10) with the inten-
tion of dumping the arm 8, an electrical signal corre-
sponding to the input amount of the control lever 307a
is input to the controller 309 which outputs a correspond-
ing drive signal to the solenoid pressure reducing valve
316. The original pilot pressure from the hydraulic
source 48 is changed by the solenoid pressure reducing
valve 316 to a pressure proportional to the lever input
amount and then output to the upstream portion 32c of
the pilot line 32. The subsequent process is the same
as in the first embodiment. When the operator moves
the left-hand lever 49L shown in Fig. 5A to the right with
the intention of crowding the arm 8, a drive signal cor-
responding to the lever input amount is output from the
controller 309 to the solenoid pressure reducing valve
317. The original pilot pressure is changed to a pressure
proportional to the lever input amount and then output
to the upstream portion 33c of the pilot line 33. The sub-
sequent process is the same as in the first embodiment.
Further, when the operator returns the left-hand lever
49L shown in Fig. 5A to the neutral position for stopping
the arm 8, a corresponding drive signal is output from
the controller 309 to the solenoid pressure reducing
valves 316, 317, whereupon the solenoid pressure re-
ducing valves 316, 317 connect the upstream portions
32c, 33c of the pilot lines 32, 33 to the reservoir 52. The
subsequent process is the same as in the first embodi-
ment. The boom-up/down operation, the bucket dump-
ing/crowding operation, and the left/right swing opera-
tion can also be performed in a similar manner.
[0068] When operating the blade 3, the changeover
switch 45 is turned to the "blade side" position for shifting
the switching valves 39 - 44 to the lower positions in Fig.
10 and the control levers 303 - 308 are manipulated cor-
responding to the desired type of work. Flows of signals
and pilot pressures in the case of operating the blade 3
are basically the same as in the above case of operating
the work front, and hence are not explained here.
[0069] This third embodiment can also provide the
same advantages as in the first embodiment.
[0070] In the above first to third embodiments, the
multi-levers 49L, 49R are assigned with the respective
actuator operations for each of the operating directions,

as shown in Figs. 5A and 5B, but assignment of the ac-
tuator operations to the multi-levers for each of the op-
erating directions is not limited to the illustrated exam-
ple. As other examples, the left-hand lever 49L may
serve as a lever for operating the boom and the bucket,
and the right-hand lever 49R may serve as a lever for
operating the arm and swinging the upper swing struc-
ture. Alternatively, the left-hand lever 49L may serve as
a lever for operating the boom and swinging the upper
swing structure, and the right-hand lever 49R may serve
as a lever for operating the arm and the bucket. Any of
those cases can also provide the same advantages as
in the above embodiments.
[0071] According to the present invention, the need of
securing the space for installation of the second oper-
ating means separately from the space for installation
of the first operating means is eliminated with regard to
the shared section, and hence the space in the cab is
avoided from becoming narrow. Also, when the blade is
operated, the shared section of the first operating
means, which is determined beforehand in considera-
tion of operability, is used as it is as part of the second
operating means. As a result, operability in blade oper-
ation is not deteriorated and good operability is always
ensured.

Claims

1. A hydraulic drive system for a hydraulic excavator
comprising an upper swing structure (4), a work
front (5) mounted onto said upper swing structure,
a travelling under carriage (1), and a blade (3) at-
tached to said travelling under carriage, said hy-
draulic drive system including first operating means
(20-26) for operating said work front and said upper
swing structure (4), and second operating means
(15-18, 23-25) for operating said blade (3),
wherein:

a partial section (23-25) of said first operating
means (20-26) is shared by said second oper-
ating means (15-18,23,25), and
said hydraulic drive system includes switching
means (45, 202a-c) for selectively connecting
said shared section and an excavator's driven
member to be operated such that said shared
section serves as part of said first operating
means when said work front (5) and said upper
swing structure are operated, and as part of
said second operating means when said blade
(3) is operated.

2. A hydraulic drive system for a hydraulic excavator
according to Claim 1, wherein said work front (5)
includes driven members in the form of a boom (6)
rotatably connected to said upper swing structure
(4), an arm (8) rotatably connected to said boom
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(6), and a bucket (9) rotatably connected to said arm
(8); said first operating means includes boom oper-
ating means (20, 23) for operating said boom (6),
arm operating means (21, 24) for operating said
arm (8), and bucket operating means (22, 25) for
operating said bucket (9); said shared section
(23-25) includes a boom shared section (23) pro-
vided in said boom operating means (20,23), an
arm shared section (24) provided in said arm oper-
ating means (21,24), and a bucket shared section
(25) provided in said bucket operating means
(22,25); said second operating means includes up/
down operating means (15, 23) for moving said
blade up and down, angle operating means (18, 24)
for angling said blade, and tilt operating means (16,
25) for tilting said blade; and said switching means
(45) selectively connects said shared sections and
the driven member to be operated such that said
boom shared section, said arm shared section and
said bucket shared section serve respectively as
part of said boom operating means, said arm oper-
ating means and said bucket operating means
when said work front and said upper swing structure
are operated, and such that said boom shared sec-
tion, said arm shared section and said bucket
shared section each serve as part of corresponding
one of said up/down operating means, said angle
operating means and said tilt operating means
when said blade is operated.

3. A hydraulic drive system for a hydraulic excavator
according to Claim 1, wherein said work front (5)
includes a boom (6) rotatably connected to said up-
per swing structure (4), an arm (8) rotatably con-
nected to said boom (6), and a bucket (9) rotatably
connected to said arm (8); said first operating
means includes boom operating means (20, 23) for
operating said boom, arm operating means (21, 24)
for operating said arm, and bucket operating means
(22, 25) for operating said bucket; said shared sec-
tion (23-25) includes a boom shared section (23)
provided in said boom operating means, an arm
shared section (24) provided in said arm operating
means, and a bucket shared section (25) provided
in said bucket operating means; said second oper-
ating means includes up/down operating means
(15, 23) for moving said blade up and down, angle
operating means (18, 24) for angling said blade,
and tilt operating means (16, 25) for tilting said
blade; and said switching means (202a-c) includes
boom switching means (202c) for selectively con-
necting said boom shared section such that said
boom shared section serves as part of said boom
operating means, arm switching means (202a) for
selectively connecting said arm shared section
such that said arm shared section serves as part of
said arm operating means, and bucket switching
means (202b) for selectively connecting said buck-

et shared section such that said bucket shared sec-
tion serves as part of said bucket operating means,
said boom switching means, said arm switching
means and said bucket switching means selectively
connecting said shared sections and the driven
member to be operated in a manner independently
of one another such that said boom shared section,
said arm shared section and said bucket shared
section each serve as part of corresponding one of
said up/down operating means, said angle operat-
ing means and said tilt operating means when said
blade is operated.

4. A hydraulic drive system for a hydraulic excavator
according to Claim 2 or 3, wherein said switching
means selectively connects said boom shared sec-
tion and the driven member to be operated such that
said boom shared section serves as part of other
one means of said second operating means than
said up/down operating means when said blade is
operated.

5. A hydraulic drive system for a hydraulic excavator
according to Claim 1, wherein said first operating
means includes one or more control levers (23a -
26a) and said switching means includes a change-
over switch (45), said changeover switch being pro-
vided on at least one of said control levers.

Patentansprüche

1. Hydraulisches Ansteuersystem für einen hydrauli-
schen Bagger mit einem oberen Schwenkaufbau
(4), einem auf dem oberen Schwenkaufbau mon-
tierten vorderen Arbeitsaufbau (5), einem unteren
Fahrgestell (1) und einer an dem unteren Fahrge-
stell befestigte Schaufel (3), das eine erste Betäti-
gungseinrichtung (20-26) zur Betätigung des vor-
deren Arbeitsaufbaus und des oberen Schwenkauf-
baus und eine zweite Betätigungseinrichtung
(15-18; 23-25) zur Betätigung der Schaufel umfaßt,
wobei ein Teilabschnitt (23-25) der ersten Betäti-
gungseinrichtung (20-26) von der zweiten Betäti-
gungseinrichtung (15-18; 23-25) geteilt wird und
das hydraulische Ansteuersystem eine Schaltein-
richtung (45; 202a-c) zum derartigen selektiven
Verbinden des geteilten Abschnitts mit einem ange-
steuerten Element des Baggers umfaßt, daß der
geteilte Abschnitt als Teil der ersten Betätigungs-
einrichtung dient, wenn der vordere Arbeitsaufbau
(5) und der obere Schwenkabschnitt betätigt wer-
den, und als Teil der zweiten Betätigungseinrich-
tung, wenn die Schaufel (3) betätigt wird.

2. Hydraulisches Ansteuersystem für einen hydrauli-
schen Bagger nach Anspruch 1, bei dem der vor-
dere Arbeitsaufbau (5) angesteuerte Elemente in
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Form eines drehbar mit dem oberen Schwenkauf-
bau (4) verbundenen Auslegers (6), eines drehbar
mit dem Ausleger (6) verbundenen Arms (8) und ei-
nes drehbar mit dem Arm (8) verbundenen Eimers
(9) umfaßt; die erste Betätigungseinrichtung eine
Auslegerbetätigungseinrichtung (20, 23) zur Betä-
tigung des Auslegers (6), eine Armbetätigungsein-
richtung (21, 24) zur Betätigung des Arms (8) und
eine Eimerbetätigungseinrichtung (22, 25) zur Be-
tätigung des Eimers (9) umfaßt; der geteilte Ab-
schnitt (23-25) einen in der Auslegerbetätigungs-
einrichtung (20, 23) vorgesehenen geteilten Ausle-
gerabschnitt (23), einen in der Armbetätigungsein-
richtung (21, 24) vorgesehenen geteilten Armab-
schnitt (24) und einen in der Eimerbetätigungsein-
richtung (22, 25) vorgesehenen geteilten Eimerab-
schnitt (25) umfaßt; die zweite Betätigungseinrich-
tung eine Aufwärts-/Abwärts-Betätigungseinrich-
tung (15, 23) zum Bewegen der Schaufel nach oben
und unten, eine Winkelbetätigungseinrichtung (18,
24) zum Abwinkeln der Schaufel und eine Kippbe-
tätigungseinrichtung (16, 25) zum Schrägstellen
der Schaufel umfaßt; und die Schalteinrichtung (45)
die geteilten Abschnitte und das zu betätigende an-
gesteuerte Element selektiv so miteinander verbin-
det, daß der geteilte Auslegerabschnitt, der geteilte
Armabschnitt und der geteilte Eimerabschnitt je-
weils als Teil der Auslegerbetätigungseinrichtung,
der Armbetätigungseinrichtung und der Eimerbetä-
tigungseinrichtung dienen, wenn der vordere Ar-
beitsaufbau und der obere Schwenkaufbau betätigt
werden, und daß der geteilte Auslegerabschnitt,
der geteilte Armabschnitt und der geteilte Eimerab-
schnitt jeweils als Teil der entsprechenden Einrich-
tung unter der Aufwärts-/Abwärts-Betätigungsein-
richtung, der Winkelbetätigungseinrichtung und der
Kippbetätigungseinrichtung dienen, wenn die
Schaufel betätigt wird.

3. Hydraulisches Ansteuersystem für einen hydrauli-
schen Bagger nach Anspruch 1, bei dem der vor-
dere Arbeitsaufbau (5) einen drehbar mit dem obe-
ren Schwenkaufbau (4) verbundenen Ausleger (6),
einen drehbar mit dem Ausleger (6) verbundenen
Arm (8) und einen drehbar mit dem Arm (8) verbun-
denen Eimer (9) umfaßt; die erste Betätigungsein-
richtung eine Auslegerbetätigungseinrichtung (20,
23) zur Betätigung des Auslegers, eine Armbetäti-
gungseinrichtung (21, 24) zur Betätigung des Arms
und eine Eimerbetätigungseinrichtung (22, 25) zur
Betätigung des Eimers umfaßt; der geteilte Ab-
schnitt (23-25) einen in der Auslegerbetätigungs-
einrichtung vorgesehenen geteilten Auslegerab-
schnitt (23) , einen in der Armbetätigungseinrich-
tung vorgesehenen geteilten Armabschnitt (24) und
einen in der Eimerbetätigungseinrichtung vorgese-
henen geteilten Eimerabschnitt (25) umfaßt; die
zweite Betätigungseinrichtung eine Aufwärts-/Ab-

wärts-Betätigungseinrichtung (15, 23) zum Bewe-
gen der Schaufel nach oben und unten, eine Win-
kelbetätigungseinrichtung (18, 24) zum Abwinkeln
der Schaufel und eine Kippbetätigungseinrichtung
(16, 25) zum Schrägstellen der Schaufel umfaßt;
und die Schalteinrichtung (202a-c) eine Ausleger-
schalteinrichtung (202c) zum derartigen selektiven
Verbinden des geteilten Auslegerabschnitts, daß
der geteilte Auslegerabschnitt als Teil der Ausleger-
betätigungseinrichtung dient, eine Armschaltein-
richtung (202a) zum derartigen selektiven Verbin-
den des geteilten Armabschnitts, daß der geteilte
Armabschnitt als Teil der Armbetätigungseinrich-
tung dient, und eine Eimerschalteinrichtung (202b)
zum derartigen selektiven Verbinden des geteilten
Eimerabschnitts umfaßt, daß der geteilte Eimerab-
schnitt als Teil der Eimerbetätigungseinrichtung
dient, wobei die Auslegerschalteinrichtung, die
Armschalteinrichtung und die Eimerschalteinrich-
tung die geteilten Abschnitte unabhängig voneinan-
der selektiv mit dem zu betätigenden angesteuer-
ten Element verbinden, so daß der geteilte Ausle-
gerabschnitt, der geteilte Armabschnitt und der ge-
teilte Eimerabschnitt jeweils als Teil der entspre-
chenden Einrichtung unter der Aufwärts-/Abwärts-
Betätigungseinrichtung, der Winkelbetätigungsein-
richtung und der Kippbetätigungseinrichtung die-
nen, wenn die Schaufel betätigt wird.

4. Hydraulisches Ansteuersystem für einen hydrauli-
schen Bagger nach Anspruch 2 oder 3, bei dem die
Schalteinrichtung den geteilten Auslegerabschnitt
so mit dem zu betätigenden angesteuerten Element
verbindet, daß der geteilte Auslegerabschnitt bei ei-
ner Betätigung der Schaufel als Teil einer anderen
Einrichtung der zweiten Betätigungseinrichtung als
der Aufwärts-/Abwärts-Betätigungseinrichtung
dient.

5. Hydraulisches Ansteuersystem für einen hydrauli-
schen Bagger nach Anspruch 1, bei dem die erste
Betätigungseinrichtung einen oder mehrere Steu-
erhebel (23a-26a) und die Schalteinrichtung einen
Umstellschalter (45) umfaßt, wobei der Umstell-
schalter auf zumindest einem der Steuerhebel vor-
gesehen ist.

Revendications

1. Système de commande hydraulique pour une ex-
cavatrice hydraulique comprenant une structure su-
périeure pivotante (4), une partie avant de travail
(5), montée sur ladite structure supérieure pivotan-
te, un train roulant (1) et une lame (3) fixée au dit
train roulant, ledit système de commande hydrauli-
que comprenant des premiers moyens d'actionne-
ment (20 - 26) pour actionner ladite partie avant de
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travail et ladite structure supérieure pivotante (4) et
des deuxièmes moyens d'actionnement (15 - 18, 23
- 25) pour actionner ladite lame (3),
dans lequel :

une section partielle (23-25) desdits premiers
moyens d'actionnement (20 - 26) est commune
avec lesdits deuxièmes moyens d'actionne-
ment (15 - 18, 23, 25), et

ledit système de commande hydraulique com-
prend des moyens de commutation (45, 202a-
c) pour raccorder sélectivement ladite section
commune et un élément motorisé de l'excava-
teur à actionner de telle manière que ladite sec-
tion commune joue le rôle de partie desdits pre-
miers moyens d'actionnement, quand ladite
partie avant de travail (5) et ladite structure su-
périeure pivotante sont actionnées, et de partie
desdits deuxièmes moyens d'actionnement,
quand ladite lame (3) est actionnée.

2. Système de commande hydraulique pour une ex-
cavatrice hydraulique selon la revendication 1,
dans lequel ladite partie avant de travail (5) com-
prend des éléments motorisés sous la forme d'une
flèche (6) raccordée de manière rotative à ladite
structure supérieure pivotante (4), un bras (8) rac-
cordé de manière rotative à ladite flèche (6) et un
godet (9) raccordé de manière rotative au dit bras
(8); lesdits premiers moyens d'actionnement com-
prennent des moyens d'actionnement de flèche
(20, 23) pour actionner ladite flèche (6), des
moyens d'actionnement du bras (21, 24) pour ac-
tionner ledit bras (8) et des moyens d'actionnement
du godet (22, 25) pour actionner ledit godet (9); la-
dite section commune (23 - 25) comprend une sec-
tion commune de flèche (23) prévue dans lesdits
moyens d'actionnement de la flèche (20, 23), une
section commune de bras (24) prévue dans lesdits
moyens d'actionnement du bras (21, 24) et une sec-
tion commune de godet (25) prévue dans lesdits
moyens d'actionnement du godet (22, 25) ; lesdits
deuxièmes moyens d'actionnement comprennent
des moyens d'actionnement haut/bas (15, 23) pour
déplacer ladite lame vers le haut et vers le bas, des
moyens d'actionnement d'angle (18, 24) pour régler
l'angle de ladite lame et des moyens d'actionne-
ment d'inclinaison (16, 25) pour incliner ladite lame ;
et lesdits moyens de commutation (45) raccordent
sélectivement lesdites sections communes et l'élé-
ment motorisé à actionner de telle manière que la-
dite section commune de flèche, ladite section com-
mune de bras et ladite section commune de godet
jouent respectivement le rôle de partie desdits
moyens d'actionnement de flèche, desdits moyens
d'actionnement de bras, desdits moyens d'action-
nement de godet, quand la partie avant de travail

et ladite structure supérieure pivotante sont action-
nées, et de telle manière que ladite section commu-
ne de flèche, ladite section commune de bras et la-
dite section commune de godet jouent le rôle cha-
cune de partie de l'un desdits moyens d'actionne-
ment haut/bas, desdits moyens d'actionnement
d'angle et desdits moyens d'actionnement d'incli-
naison correspondant, quand ladite lame est ac-
tionnée.

3. Système de commande hydraulique pour une ex-
cavatrice hydraulique selon la revendication 1,
dans lequel ladite partie avant de travail (5) com-
prend une flèche (6) raccordée de manière rotative
à ladite structure supérieure pivotante (4), un bras
(8) raccordé de manière rotative à ladite flèche (6)
et un godet (9) raccordé de manière rotative au dit
bras (8) ; lesdits premiers moyens d'actionnement
comprennent des moyens d'actionnement de la flè-
che (20, 23) pour actionner ladite flèche, des
moyens d'actionnement du bras (21, 24) pour ac-
tionner ledit bras et des moyens d'actionnement du
godet (22, 25) pour actionner ledit godet; ladite sec-
tion commune (23 - 25) comprend une section com-
mune de flèche (23) prévue dans lesdits moyens
d'actionnement de la flèche, une section commune
de bras (24) prévue dans lesdits moyens d'action-
nement du bras et une section commune de godet
(25) prévue dans lesdits moyens d'actionnement du
godet ; lesdits deuxièmes moyens d'actionnement
comprennent des moyens d'actionnement haut/bas
(15, 23) pour déplacer ladite lame vers le haut et
vers le bas, des moyens d'actionnement d'angle
(18, 24) pour régler l'angle de ladite lame et des
moyens d'actionnement d'inclinaison (16, 25) pour
incliner ladite lame ; et lesdits moyens de commu-
tation (202a-c) comprennent des moyens de com-
mutation de flèche (202c) pour raccorder sélective-
ment ladite section commune de flèche de telle ma-
nière que ladite section commune de flèche joue le
rôle de partie desdits moyens d'actionnement de
flèche, des moyens de commutation de bras (202a)
pour raccorder sélectivement ladite section com-
mune de bras de telle manière que ladite section
commune de bras joue le rôle de partie desdits
moyens d'actionnement de bras, et des moyens de
commutation de godet (202b) pour raccorder sélec-
tivement ladite section commune de godet de telle
manière que ladite section commune de godet joue
le rôle de pièce desdits moyens d'actionnement de
godet, lesdits moyens de commutation de flèche,
lesdits moyens de commutation de bras, lesdits
moyens de commutation de godet raccordant sé-
lectivement lesdites sections communes et l'élé-
ment motorisé à actionner de manière indépendan-
te l'une de l'autre pour que ladite section commune
de flèche, ladite section commune de bras et ladite
section commune de godet jouent chacune le rôle
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de partie de l'un desdits moyens d'actionnement
haut/bas, desdits moyens d'actionnement d'angle
et desdits moyens d'actionnement d'inclinaison cor-
respondant, quand ladite lame est actionnée.

4. Système à commande hydraulique pour une exca-
vatrice hydraulique selon la revendication 2 ou 3,
dans lequel lesdits moyens de commutation raccor-
dent sélectivement ladite section commune de flè-
che et l'élément motorisé à actionner de telle ma-
nière que ladite section commune de flèche joue le
rôle de partie d'un autre moyen desdits deuxièmes
moyens d'actionnement haut/bas, quand ladite la-
me est actionnée.

5. Système à commande hydraulique pour une exca-
vatrice hydraulique selon la revendication 1, dans
lequel lesdits premiers moyens d'actionnement
comprennent un ou plusieurs leviers de commande
(23a - 26a) et lesdits moyens de commutation com-
prennent un commutateur (45), ledit commutateur
étant prévu sur au moins un desdits leviers de com-
mande.
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