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valve for the arm cylinder. One of two running control valves, the first
boom control valve, a buck- TECHNICAL FIELD
et control valve and the second arm control valve form a control valve
group, and the other running The present invention relates to fluid control
5   control valve, the first arm control valve and the systems for civil
engineering working machines,   second boom control valve form another
control especially for power shovels for use in excavation  valve group.
Further to enable the machine body to and like work, and more particularly
to a fluid   run straight, a flow-dividing selector valve (pilot- control
system for causing a power shovel to effi-  operated directional control
valve) is provided be- ciently perform work by traveling the body of the
10  tween the two main pumps and the two control machine and effecting a
single movement or two or  valve groups. more simultaneous movements of the
working de-       When the power shovel having the conven- vice.
tional fluid control system described is caused to run only, the pressure
fluid discharged from the BACKGROUND ART                               15
main pumps is supplied to the running control valves independently of each
other by the flow- Generally, fluid control systems for power     dividing
selector valve. When one of the working shovels are adapted to control the
running of the  device actuators is to be operated simultaneously machine
body and the pivotal movement and swiv-   with running, the pressure fluid
is supplied from eling of the boom, arm and bucket by supplying a   20  one
of the main pumps to the opposite running pressure fluid from  two main
pumps to actu-      control valves, and the pressure fluid from the
ators,such as a pair of running motors, boom cyl-  other main pump is
supplied to the control valve inder, arm cylinder and swivel motor, via
opposite  for the actuator, whereby the power shovel is main- running
control valves and working device control  tained in straight travel. When
the boom cylinder is valves for the boom, arm, bucket and swivel body.  25
to be moved,the first and second two boom control These control valves are
divided into two groups so  valves are operated, such that the pressure
fluid as to be easily operable at the same time.        flows from the two
main pumps are passed through Since power shovels are used for work on
the two boom control valves and supplied as joined large and small scales
as working machines in    together to the boom cylinder. Thus, the boom
place of manual work, they are operated in a wider  30  cylinder, i.e., the
boom, is operated powerfully and variety of modes. The operations of the
power     rapidly. The arm is moved also in the same man- shovel include,
for example, running only, a single  ner. movement of the boom, arm, bucket
or swivel body     With the conventional fluid control system, with the
machien body in a fixed position, and    however, the first and second two
control valves horizontal excavation or work on slopes wherein the   35
are necessary for the boom cylinder, as well as for forward end of the
shovel is moved along a hori-  the arm cylinder. Each of these control
valves must zontal surface or the slope through two or more   be a
three-position directional control valve which simultaneous operations. In
any of these cases, it  is operable with high accuracy for flow control and
is required to operate the power shovel efficiently.  which is therefore
complex in construction and Further with the power shovel, the working
device,  40  costly. Further when the pressure fluid portions especially
the boom and the arm, must be moved    from the two main pumps are to be
joined together powerfully and rapidly, so that when the boom or  and
supplied to the boom cylinder or arm cylinder, the arm is to be moved, the
fluid discharged from  the pressure fluid portion flowing from one of the
the two main pumps needs to be supplied as a      main pumps into the first
control valve and the fluid confluent flow to the actuator concerned.
Further  45  portion flowing from the other main pump into the when the
working device is to be operated during  second control valve are joined
together by piping running, the machine body must be made to run
provided externally of the control valve groups and straight.
then supplied to the cylinder. Accordingly, the ex- To fulfill these
requirements, JP-A-62-107124  ternal piping is complex in construction and
is discloses a fluid control system according to the   50  likely to permit
leakage of the fluid at the piping preamble of claim 1, which comprises a
first boom  joint. Further with the fluid control system  de- control valve
for supplying the pressure fluid from  scribed, the first boom control
valve and the sec- one of two main pumps to the boom cylinder, and   ond
arm control valves are connected in parallel a second boom control valve
for supplying the     with each other, and the first arm control valve and
pressure fluid from the other main pump, as joined   55  the second broom
control valves are connected in with the fluid from the first-mentioned
pump, to the  parallel with each other, so that in the case where boom
cylinder. Similarly, the system includes a   the boom cylinder and the arm
cylinder are op- first arm control valve and a second arm control  erated
at the same time, the control system is 2    



3                 EP0393195B1                        4 influenced by the
weight of the working device,    DISCLOSURE OF THE INVENTION e.g., of the
boom, arm, etc. or encounters vari- ations in excavation resistance. The
pressure fluid    The present invention provides a fluid control is
therefore likely to flow into the actuator of small-  system  which
comprises two main pumps, two er load, with the result that the actuator of
greater   5   control valve groups each having a running control load
operates less effectively.                    valve at the upstream side
thereof and working Further with the power shovel, the load on the  device
control valves arranged downstream from working device actuators is likely
to vary greatly  the control valve, a flow-dividing selector valve with the
work to be performed. Accordingly, it is  mechanism selectively operable
and having a first required to operate the actuator rapidly when the   10
position where main channels in communication load is small. A fluid
control system so adapted is  with the respective main pumps individually
com- known which includes a working device control      municate with the
respective running control valves valve having a spool and in which when
the load is  each at the upstream side thereof and a second small, the
spool stroke is restricted to a position,  position where the main channel
is allowed to com- and at this position, the fluid discharged from the   15
municate with the two running control valves and actuator is caused to flow
into the actuator again.  the other main channel is allowed to communicate
The known control system is so designed that    downstream from the two
running control valve with the stroke of the control valve spool is
restricted  the working device control valves each at the up- with use of a
pilot pressure delivered from the    stream  side thereof, confluent
selector valve secondary side of a pilot-operated valve for chang-  20
mechanisms each connected to an intermediate ing over the control valve.
However, the pilot pres-  portion of a channel extending from the down-
sure varies with the amount of control of the pilot-  stream side of the
running control valve of each operated valve and is unstable, consequently
mak-  control valve group to the upstream side of the ing the spool stroke
restricting position unstable  working device control valve of the other
control and failing to permit the fluid to flow into the   25  valve group
and having its channel opened or actuator with stability to cause hunting
of the ac-  closed by a signal for operating the working device tuator.
control valve of the other control valve group to An object of the present
invention is to over-  selctively perform a confluence function or blocking
come the foregoing problems of the prior art and to  function, a reservoir,
and shutoff valve mechanisms provide a fluid control system for operating a
pow-   30  each connected to an intermediate portion of a fluid er shovel
efficiently, the control system  being   return channel extending from the
downstream side adapted to automatically divide or join within a   of the
working device control valve in the most control valve group a pressure
fluid from two main  downstream position in each group to the reservoir,
pumps by changing over the desired control valve   the confluent selector
valve mechanism  of the so as to supply the fluid to an actuator with use
of  35  group wherein the working device control valve has simplified
external piping and with a reduced likeli-  a need to compensate for the
amount of flow of the hood of the fluid leaking, the control system further
fluid thereinto has a confluent selector valve pro- enabling the machine to
run straight effectively,  vided with a receiving portion for cancelling
the permitting a working device actuator, such as a    confluence function
in response to a signal for boom cylinder or arm cylinder, to operate
singly  40  operating the working device control valve. with an increased
speed, and also permitting at        According to the present invention,
the control least two working device actuators, such as the    valves of
the control valve groups, the flow-dividing boom cylinder and arm cylinder,
to operate si-     selector valve mechanism, the confluent selector
multaneously and properly at a definite speed ratio.  valve mechanisms and
the shutoff valve mecha- Another object of the present invention is to  45
nisms are joined together in the form of a valve provide a fluid control
system for a power shovel  unit. which system  is adapted to operate a
working          The flow-dividing selector valve mechanism device
actuator, such as arm cylinder, to be sub-  has a flow-dividing selector
valve provided with a jected to varying loads by causing a pressure fluid
receiving portion for changing over this valve to the discharged from the
actuator to flow into the ac-  50  second position in response to a signal
for operat- tuator again for reuse when the load is small to   ing the two
running control valve and one or more operate the actuator at an increased
speed and to  working device control valves at the same time and reuse the
fluid with good stability while preventing  for otherwise holding the valve
in the first position. the actuator from hunting, the control system fur-
The flow-dividing selector valve has a restrictor for ther being adapted to
operate the actuator pow-  55   maintaining in the second position
communication erfully with an increased pressure without reusing  between
an internal passage communicating with the fluid when the actuator is
heavily loaded.     one of the main pumps and an internal passage
communicating with the other main pump. The 3    



5                 EP 0 393 195 B1                    6 flow-dividing
selector valve comprises a pilot-op-  change-over to the position to
stretch the boom erated two-position directional control valve which
cylinder. Further the working device control valve is changed over to the
second position when a pilot  having a need for an increased amount of flow
of pressure input is given to a receiving portion and is  the fluid
thereinto is an arm control valve commu- otherwise held in the first
position.          5   nicating with an arm cylinder. The confluent selec-
The confluent selector valve mechanisms of     tor valve mechanism performs
the confluence func- the control valve groups have confluent selector  tion
in response to a control signal to be sent to valves each performing the
confluence function    the arm control valve for a change-over to the when
receiving a signal for operating the working  position to contact the arm
cylinder. Each of the device control valve belonging to the other group
10  working device control valves is a three-position and having a need for
an increased amount of flow  directional control valve operable by a pilot
pres- of the fluid thereinto and otherwise performing the  sure. blocking
function. Each of the confluence selector   According to the invention, the
working device valves is a valve selectively operable and having a  control
valve having a need to compensate for the second position for opening an
internal passage to  15  amount of flow of the fluid thereinto is a boom
perform the confluence function and a first position  control valve
communicating with a boom cylinder. for closing the internal passage to
perform the   The confluent selector valve mechanism  of the blocking
function. Each confluence selector valve is  control valve group including
the boom  control a pilot-operated two-position directional control  valve
has a receiving portion for cancelling the valve which is changed over to
the second position   20  confluence function in response to a signal for a
when a pilot pressure input is given to a receiving  change-over to a
position where the amount of flow portion thereof and is otherwise held in
the first  of the fluid into the boom control valve needs to be position.
compensated for. The shutoff valve mechanisms of the control       The main
pumps are each a variable capacity valve groups each have a shutoff valve
which is  25  pump to be driven by an engine. changed over to a second
position for closing an     The fluid control system of the present inven-
internal passage when a receiving portion thereof  tion further has a pilot
pump, pilot channels each receives a signal for operating the working
device  communicating with the pilot pump through a re- control valve
belonging to the other group and    strictor, directional control valves
operatively con- having a need for an increased amount of flow of  30
nected to the respective running control valves, the fluid thereinto and is
otherwise held in a first  and directional control valves operatively
connect- position for opening the internal passage. The    ed to the
working device control valves respec- shutoff valve is a pilot-operated
two-position valve  tively, each of the directional control valves oper-
which is changed over to the second position to   atively connected to the
respective running control open the internal passage when a pilot pressure
35  valves being a valve selectively operable, having its input is given to
the receiving portion and is other-  internal passage closed when neutral
and having its wise held in the first position to close the internal
internal passage opened when in a changed-over passage.
position, each of the directional control valves oper- According to the
invention, the working device  atively connected to the respective working
device control valves comprise a boom control valve com-  40  control
valves being a valve selectively operable, municating with a boom cylinder,
a bucket control  having its internal passage opened when neutral valve
communciating with a bucket cylinder, an    and having its internal passage
closed when in a arm control valve communicating with an arm cyl-
changed-over position, the directional control inder, and a swivel control
valve communicating   valves being connected to the respective pilot with a
swivel motor unit.                    45  channels in tandem, the system
further having pilot According to the invention, one of the control
channels for delivering from the downstream side valve groups comprises one
of the running control  of the directional control valves operatively con-
valve, the boom control valve and the bucket con-  nected to the respective
running control valves a trol valve, and the other control valve group com-
pilot pressure for changing over the flow-dividing prises the other running
control valve, the arm   50  selector valve mechanism to the second
position. control valve and the swivel control valve.          According to
the present invention, a working According to the invention, the working
device  device control valve communicating with an ac- control valve having
a need for an increased      tuator to be subjected to varying loads has a
con- amount of flow of the fluid thereinto is a boom   trol valve spool
selectively shiftable to one of a control valve communicating with a boom
cylinder.  55  neutral position, one work position and another The
confluent selector valve mechanism performs   work position, and receiving
portions for shifting the the confluence function in response to a control
spool from the neutral position to either of the work signal to be sent to
the boom control valve for a  positions. The control valve has toward the
above- 4    



7                 EP0393195B1                       8 mentioned one work
position side a first work posi-  confluent selector valve mechanism of the
other tion provided with an internal passage for the dis-  group to the
actuator of said one group to join the charged fluid from the actuator to
flow therethrough  first-mentioned fluid portion. Thus, the other fluid
into the actuator again, and a second work position  portion is prevented
from returning to the reservoir provided with an internal passage for the
dis- 5  for the effective use of the pressure fluid. charged fluid to
return therethrough to the reser-    Further when only the working device
actuator voir.                                             of one of the
control valve groups is to be op- The working device control valve has a
spool   erated, the fluid discharged from the main pump of stroke
restricting mechanism for restricting the shift  the group and the fluid
discharged from the main of the spool toward the above-mentioned one work
10  pump of the other group are automatically joined position side to the
first work position. The working  together and supplied to the actuator by
the con- device control valve is a pilot-operated control  fluent selector
valve mechanisms and the shutoff valve wherein the spool is shiftable by a
pilot   valve mechanisms, with the result that the actuator pressure input
given to each of the receiving por-  is rapidly operated by a large amount
of combined tions and has a pilot channel connected to a re-  15  flow of
the fluid. Further when the working device ceiving portion of the spool
stroke restricting   actuators of each of the control valve groups are to
mechanism, a pilot pump in communication with     be operated at the same
time, the confluence func- this pilot channel through a restrictor, and a
se-  tion of the confluent selector valve mechanism is quence valve
connected between the pilot channel  automatically cancelled, and the fluid
discharged and the reservoir and switchable between a first  20  from the
main pump of the same control valve position for permitting a pilot channel
downstream  group is supplied to the actuators individually from the
restrictor to communicate with the reser-  through the control valves of
the same group. Fur- voir and a second position for blocking the commu-
ther when the actuator subjected to a great load nication. The sequence
valve has a receiving por-  and the actuator subjected to a small load are
to tion for holding the sequence valve in the first  25  be operated at the
same time, the pressure fluid position when the pressure of the main
channel is  from the main pump is prevented from flowing only not lower
than a predetermined pressure and for   into the actuator of small load,
with the amount of switching the sequence valve to the second posi-  flow
into the actuator of great load compensated tion when the channel pressure
is lower than the  for, with the result that the actuators are operated
predetermined pressure, the receiving portion be-  30  at the same time
easily and properly. ing connected to a pilot channel branching from a
Moreover, the control valves of the valve channel communicating with the
main pump at the   groups, the flow-dividing selector valve mecha- upstream
side of the control valve for deriving the  nisms, confluent selector valve
mechanisms and pressure of the main channel.                     the
shutoff valve mechanisms are joined together in The fluid control system of
the invention for  35  the form of a valve unit, so that the fluid is
divided use in power shovels has the following advantages.  and the flows
of fluid are joined together inside the When the power shovel is merely
caused to      valve unit. Accordingly, the external piping can be run, the
fluid discharged from the two main pumps  simplified in construction unlike
the conventional is supplied to the opposite running control valves  case
wherein flows of fluid are joined together by individually, enabling the
machine to run straight.  40  external piping. Additionally, the fluid
control sys- When one of the working device control valves is  tem is
adapted to perform the confluence function changed over to operate the
contemplated working  using the confluent selector valve mechanisms device
actuator during the travel of the power shov-  which are simple in
construction without the need el, the fluid discharged from one of the main
to use the second arm control valve and the sec- pumps is divided and
supplied to the opposite  45  ond boom control valve which are complex in
con- running control valves, and the fluid from the other  struction. This
assures diminished fluid leakage main pump is supplied to the changed-over
work-   and improved control accuracy. ing device control valve, whereby
the working de-    The pilot pressure is produced by a directional vice is
operated simultaneously with the travel   control valve operatively
connected to the control smoothly while permitting the machine to run   50
valve. This assures a smooth change-over of the straight. Further when the
working device actuator  valve mechanism. of one of the control vavle
groups is operated       When the working device actuator to be sub-
simultaneously with running, the portion of fluid  jected to varying loads
is to be operated, the spool separated by the flow-dividing selector valve
stroke of the control valve therefor is automatically mechanism from the
fluid discharged from the oth-  55  restricted to the first work position
when the load is er main pump is supplied to the actuator, while the
small, and the fluid discharged from the actuator is other divided fluid
portion is allowed to flow into the  joined with the supply fluid from the
main pump at other control valve group and then returned by the  this
position and caused to flow into the actuator 5    



9                EP 0 393 195 B1                   10 again to rapidly
operate the actuator under the  pivot 32, and a bucket 35 movably attached
to the small load. At this time, the control valve stroke  forward end of
the arm 33 by a horizontal pivot 34. restricting mechanism is caused to
function by the   The power shovel 10 has the following ac- pilot pressure
(primary pressure) derived via the  tuators for operating its components
for excavation pilot pump to reliably restrict the stroke. The dis-   5
or like work. The running body 12 has known charged fluid is therefore
controllable stably. When  running motor units 15, 16 for driving the
running the load on the actuator is great, the restricting  means 13, 14. A
known swivel motor unit 22 is function of the stroke restricting mechanism
is  provided between the swivel body 20 and the run- automatically
cancelled to cancel the reuse of the  ning body 12 for swiveling the swivel
body 20 on fluid from the actuator and to operate the actuator  10  the
running body 12 about the vertical axis 21. A with agreat force. At this
time, no pilot pressure  boom cylinder 36 is connected between the swivel
acts on the receiving portion of the stroke restrict-  body 20 and the boom
31 for moving the boom 31 ing mechanism. This obviates the likelihood that
about the unillustrated horizontal pivot. An arm the spool will move
unstably axially thereof and  cylinder 37 is connected between the boom 31
and permits the spool to be held in the second work  is  the arm 33 for
moving the arm 33 about the position reliably to preclude the actuator from
hunt-  horizontal pivot 32. For moving the bucket 35 about ing.
the horizontal pivot 34, a bucket cylinder 38 is connected to the arm 33
and to a bucket 35 using BRIEF DESCRIPTION OF THE DRAWINGS
links 39A, 39B. 20     The running means 13, 14 are driven forward Fig. 1
is a view showing a power shovel having  or rearward by rotating the
running motor units 15, a fluid control system of the invention as it is
16 forward or reversely, whereby the power shovel used for horizontal
excavation;                10 is propelled forward or rearward. The boom
Fig. 2 is a view showing the power shovel of   cylinder 36, when contracted
or stretched, moves Fig. 1 as it is used for work on slope;   25  the boom
31 about the horizontal pivot, thereby Fig. 3 is a diagram showing the
fluid control  raising or lowering the arm 33 and the bucket 35. system of
the power shovel of Figs. 1 and 2;   The arm cylinder 37, when stretched or
contracted, Fig. 4 is a diagram showing a fluid control    moves the arm 33
about the horizontal pivot 32, system having means for reusing the fluid
re-  thereby moving the forward end of the arm 33 and turned from an
actuator; and              30  the bucket 35 toward or away from the
machine Fig. 5 is a fragmentary view showing the fluid  body. The bucket
cylinder 38, when stretched or control system of Fig. 4 in greater detail.
contracted, moves the bucket 35 about the horizon- tal pivot 34. The swivel
motor unit 22, when rotated BEST MODE OF CARRYING OUT THE INVEN-
forward or reversely, rotates the swivel body 20 TION
35  about the vertical axis 21 together with the boom 31, the arm 33 and
the bucket 35 which are con- The present invention will be described in de-
nected to the body 20. The travel of the machine tail with reference to the
accompanying drawings.  body, upward or downward movement of the boom Figs.
1 and 2 show a civil engineering working  21, outward or inward movement of
the arm 33, machine such as a power shovel 10. The working   40  pivotal
movement of the bucket 35 and swiveling machine is used for horizontal
excavation as seen  are effected singly, or a plurality of such move- in
Fig. 1, for working on slopes as shown in Fig. 2  ments are effected at the
same time to perform or for other civil engineering work. The power shov-
excavation or like work. For working, the operation el 10 comprises a lower
running body 12 having a  of the components is controlled by a fluid
control pair of crawlers or like running means 13, 14 at its  45  system of
the present invention. opposite sides, an upper swivel body 20 mounted
Fig. 3 shows the fluid control system for effi- on the lower running body
12 by a known rotary   ciently operating the components of the power
support mechanism 17 so as to swivel about a     shovel shown in Figs. 1
and 2. The control system vertical axis 21 on the running body 12 in either
comprises a reservoir 25, main pumps 40, 50, a direction within a limited
range, and a working  so  pilot pump 100 and valve means for controlling
the device 30 attached to the swivel body 20 for use in  operation of the
above actuators. The valve means excavation. The swivel body 20 has an
engine 23  are divided into two control valve groups 60, 70. for giving
power for excavation and power for run-  One of the groups, 60, comprises a
control valve ning, and a driver's compartment 24. The working  61 for
controlling the supply of a fluid to and device 30 comprises a boom 31
movably sup-  55  discharge of the same from the running motor unit ported
by a horizontal pivot (not shown) on the  15, a control valve 62 for
controlling the supply and swivel body 20, an arm 33 movably connected to
discharge of the fluid for the fluid chambers 36A, the forward end of the
boom 31 by a horizontal   36B of the boom cylinder 36, and a control valve
6    



11            EP 0 393 195 B1                   12 63 for controlling the
supply and discharge of the  which, when moved in the direction of arrow
151A, fluid for the fluid chambers 38A, 38B of the bucket  causes the valve
150 to deliver the pilot pressure cylinder 38. The other group 70 comprises
a con-  to the channel 152, changing over the control valve trol valve 71
for controlling the supply and dis-  72 to stretch the arm cylinder 37.
When the levers charge of the fluid for the other running motor unit   5
141, 151 are shifted to a direction opposite to the 16, a control valve 72
for controlling the supply and  direction of arrows 141A, 151A, the
respective con- discharge of the fluid for the fluid chambers 37A,  trol
valves 62, 72 are changed over to a position 38B of the arm cylinder 37,
and a control valve 73  opposite to the above position. The other control
for controlling the supply and discharge of the fluid  valves 63, 73 are
each changed over by an unil- for the swivel motor unit 22.
10  lustrated pilot-operated valve in the same manner In the groups 60 and
70, the running control   as above. valves 61, 71 are disposed at the
upstream side of   The fluid control system of the present inven- the
respective groups 60, 70. Provided at the     tion has a flow-dividing
selector valve mechanism downstream side thereof are the control valves for
for maintaining the machine in straight travel under the working device,
i.e., the boom and bucket con-  15  any work condition. The machine can be
caused to trol valves 62, 63 and the arm and swivel control  run straight
by supplying the fluid to the opposite valves 72, 73 which are arranged in
parallel to the  running motor units 15, 16 at equal flow rates. respective
control valves 61, 71. A channel 45       The flow-dividing selector valve
mechanism branching from a channel 44 extending from the    has a
flow-dividing selector valve 52, which is con- downstream side of the
running control valve 61 is  20  nected to the following channels. A main
channel connected to the inlet side of the boom control   41 in
communication with the main pump 40 is valve 62 and also to the inlet side
of the bucket  divided at a point 42 into left and right branch control
valve 63 via channels 46, 47, 48. Similarly,  channels 43A, 43B. One of the
branch channels, a channel 54 extending from the downstream side   43A, is
connected to the inlet side of the control of the running control valve 71
is connected to the   25  valve 61 at the upstream side of the group 60.
The inlet side of the arm control valve 72 and also to  other branch
channel 43B and a main channel 51 the inlet side of the swivel control
valve 73 via  communicating with the main pump 50 are con- channels 56, 57,
58.                              nected respectively to two inlet ports of
the selec- The running control valves 61, 71 are each a   tor valve 52.
This valve 52 has two outlet ports three-position directional control valve
having a   30  connected respectively to channels 53A, 53B. spool which is
manually shiftable by a lever. Each   The flow-dividing selector valve 52
is a pilot- of the working device control valves 62, 63, 72, 73  operated
two-position directional control valve is a pilot-operated three-position
directional control  which is usually in a position A, holding the chan-
valve which is operated by pilot pressure applied to  nel 51 in
communication with the channel 53A, and the receiving portion thereof.
35  which is changed over to a position B when a pilot To produce pilot
pressure for operating the    pressure input is given to a receiving
portion 52A working device control valves, the pilot pump 100  to cause the
channel 43B to communicate with the is connected along with the main pumps
40, 50 to  channel 53A and the channel 51 to communicate the engine 23. A
primary pressure channel 101      with the channel 53B. The selector valve
52 has at communicating with the discharge side of the pilot  40  the
position B a restrictor through which an internal pump 100 conducts
therethrough the pressure fluid  passage holding communication between the
chan- (primary pressure) having its pressure adjusted by  nels 43B and 53A
communicates with an internal a pilot relief valve 102. Channels 104, 105
branch-  passage holding communication between the chan- ing from the
channel 101 are connected respec-    nels 51 and 53B. The restrictor serves
for the tively to the primary side of a pilot-operated valve  45  channels
53A, 53B, correcting the flow pressure 140 for the boom and the same side
of a pilot-   fluid toward the high-pressure side and replenishi operated
valve 150 for the arm. A pilot channel 142  the low-pressure side with the
pressure fluid. connected to one of the primary sides of the valve   The
channel 53A is connected to the inlet side 140 is in communication with one
of the receiving  of the control valve 71. The other channel 53B is
portions of the control valve 62. The valve 140 has  50  divided at a point
53C into channels 82 and 92, a lever 141 which, when moved in the direction
of  which are provided with check valves 81, 91 for arrow 141A, causes the
valve 140 to deliver the   preventing the fluid from flowing from each of
pilot pressure to the channel 142, changing over  these channels reversely
toward the other channel the control valve 62 to stretch the boom cylinder
and toward the channel 53B. The channel 82 is 36. A pilot channel 152
connected to one of the   56  connected in parallel with the control valves
62, 63 primary sides of the pilot-operated valve 150 is in  each at its
inlet side by the channels 46 to 48. The communication with one of the
receiving portions of  channel 92 is connected in parallel with the control
the control valve 72. The valve 150 has a lever 151  valves 72, 73 each at
its inlet side by the channels 7    
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inlet side of the control valve 62 of the group 60. The fluid control
system of the present inven-  The selector valve 90 has a receiving portion
90A tion has a confluent selector valve mechanism and  to which is
connected a pilot channel 144 branch- a shutoff valve mechanism for use in
operating the  ing from the pilot channel 142. The valve 90 is working
device actuators of one of the groups for   5   usually in a closed
position E with its internal supplying the pressure fluid from the two main
passage closed but is changed over to an open pumps 40, 50 as a confluent
flow to the actuators,  position D to effect communication between the
whereby the actuators are made to operate pow-    channels 93, 94 in
response to a pilot pressure erfully and rapidly.
input given to the receiving portion 90A. The shutoff valve mechanism  has
shutoff  io      The control valves 61 to 63 and 71 to 73 of the valves 64,
74 which are provided respectively be-  groups 60, 70, the flow-dividing
selector valve 52, tween channels 49, 59 and channels 65, 75 for     the
confluent selector valves 80, 90 and the shutoff return to the reservoir
25. The channels 49, 59,  valves 64, 74 are joined together in the form of
a which are disposed in the most downstream posi-   valve unit and
interconnected by internal piping. tion of the respective groups 60, 70,
communicate  15  This simplifies the external piping and diminishes with
the respective upstream channels 43A, 53A    leakage of fluid. through a
bypass channel when the control valves     A channel 103 communicating with
the pilot 61, 62, 63 and the control valves 71, 72, 73 are  pump 100 is
branched at a point 106 into pilot neutral. The shutoff valves 64, 74 are
each a pilot-  channels 111, 121 having restictors 110, 120, re- operated
two-position directional control valve and   20  spectively. The pilot
channel 111 is connected to are usually in an open position E where the
internal  directional control valves 112, 113, 114 in tandem, passage
thereof is open, permitting the channels  and the other pilot channel 121
to directional con- 49, 59 to communicate with the respective return  trol
valves 122, 123, 124 similarly. The valves 114, channels 65, 75. When a
pilot pressure input is   124 communicate with the reservoir 25 via end
given to their receiving portions 64A, 74A, these  25  channels 117, 127,
respectively. These valves 112 valves 64, 74 are changed over to a closed
position  to 114 and 122 to 124 are known valves which are F where the
internal passage is closed.           operatively connected to the control
valves 61 to The confluent selector valve mechanism has     63 and 71 to
73, respectively. The valves 112, 122 confluent selector valves 80, 90.
Each of these   have an internal passage which is closed in a valves is a
pilot-operated two-position directional  30  neutral position and opened in
a position G or H. control valve having its internal passage opened  The
valves 113, 114 and 123, 124 have an internal and closed in response to a
pilot pressure input  passage which is open in a neutral position and given
to receiving portions thereof. The selector  closed in a position J or K.
Pilot channels 116, 126 valve 80 is interposed between a channel 83 com-
branch off from pilot channels 115, 125 extending municating with the
branch channel 82 of the group   35  from the downstream side of the valves
112, 122, 60 and a channel 84 communicating with the inlet  respectively.
The  pilot pressures  conducted side of the control valve 72 of the other
group 70.  through the two pilot channels 116, 126 are led to a The
selector valve 80 has two receiving portions  shuttle valve 130, by which
the higher pressure is 80A, 80B. The portion 80A has connected thereto a
selected and then applied to the receiving portion pilot channel 153
branching from the pilot channel  40  52A of the selector valve 52. 152
connected to the secondary side of the pilot-    Via a shuttle valve 131,
the pilot channel 116 operated valve 150 for the arm. The other receiving
and the pilot channel 144 communicating with the portion 80B has connected
thereto a pilot channel  secondary side of the pilot-operated valve 140 for
143 branching from the pilot channel 142 con-     the boom communicate with
a pilot channel 132, nected to the secondary side of the pilot-operated
45  which in turn communicates with the receiving por- valve 140 for the
boom. The valve 80 is usually in  tion 74A of the shutoff valve 74. Further
via a a closed position C with its internal passage     shuttle valve 133,
the pilot channel 126 and the closed. In response to a pilot pressure input
given  pilot channel 153 communicating with the secon- to the receiving
portion 80A, the valve 80 is     dary side of the pilot-operated valve 150
for the changed over to an open position D to cause the   50  arm
communicate with a pilot channel 134, which channel 83 to communicate with
the channel 84.   in turn communicates with the receiving portion When in
the open position D, the valve 80 is      64A of the shutoff valve 64.
returned to the closed position C to close the       The fluid control
system shown in Fig. 3 op- internal passage in response to a pilot pressure
erates in the following manner. Suppose the boom input given to the
receiving portion 80B. The selec-  55  cylinder 36 is to be stretched in
the case where the tor valve 90 is provided between a channel 93     power
shovel 10 operates in a fixed position. When communicating with the branch
channel 92 of the   the lever 141 of the pilot-operated valve 140 is group
70 and a channel 94 communicating with the  shifted in the direction of
arrow 141A, a pilot pres- 8    
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from the valve 140 to the pilot  position F through the same operation as
when the channel 142 to thereby change over the control    pilot-operated
valve 140 is operated. The selector valve 62 to the stretching position. At
the same  valve 52 remains in the position A. time, the pilot pressure is
applied via the pilot    Consequently, the pressure fluid from the main
channel 144 to the receiving portion 90A of the   5   pump 50 is caused to
flow into the channel 55 via selector valve 90 to change over the valve 90
to  the channel 51, position A of the selector valve 52, the open position
D. Further via the pilot channel  channel 53A, neutral position of the
control valve 144, the shuttle valve 131 and the pilot channel  71 and
channel 54. The pressure fluid from the 132, the pilot pressure is applied
to the receiving  main pump 40 flows into the channel 84 through portion
74A of the shutoff valve 74 to switch the   10  the channels 41, 43A,
neutral position of the control shuttoff valve 74 to the closed position F.
At this  valve 61, channels 44, 45, 46, 82, 83 and opened time, the pilot
pressure is fed via the pilot channel  position D of the selector valve 80.
The flows of 143 to the receiving portion 80B of the control   pressure
fluid from the main pumps 40, 50 join valve 80, biasing the valve 80 toward
the closed  together at the point of confluence 55A, and the position C. It
is however noted that the valve 80 is  15  confluent fluid flows through
the contracting posi- already held in the closed position C by the force
tion of the control valve 72 into the fluid chamber of a spring
incorporated therein, so that the valve  37B at the rod side of the arm
cylinder 37 to 80 remains in the position C. Further at this time,
contract the arm cylinder 37. The fluid discharged the upstream control
valves 61, 71 of the respec-  from the fluid chamber 37A at the head side
of the tive groups are neutral, and the directional control  20  arm
cylinder 37 passes through the above position valves 112, 122 are in the
neutral closed position,  of the control valve 72 and then through the
return no pilot pressure occurs in the pilot channels 116,  channel 75 and
returns to the reservoir 25. Thus, 126. Accordingly, the selector valve 52
is held in  the arm cylinder 37 is rapidly contracted by a large the
position A.                                   amount of confluent fluid
thereinto to rapidly push Consequently, the pressure fluid from the main
25  the arm 33 outward. The rate of flow into the arm pump 40 flows into
the channel 45 via the channels  cylinder 37 and the operating speed
thereof are 41, 43A, the neutral position of the control valve 61
controlled by the stroke of the control valve 72 to and the channel 44. On
the other hand, the pres-  control the speed of outward pushing movement of
sure fluid from the main pump 50 flows through the  the arm 33. channel 51,
the position A of the selector valve 52,  30  When the pilot-operated
valves 140, 150 are the channel 53A, The neutral position of the control
reversely operated and also when the control valve 71, the channels 54, 55,
56, 92, 93 and the  valves 63, 73 are operated forwardly or reversely in
opened position D of the selector valve 90 into the  the above fluid
control system, the actuators con- channel 94. At the point of confluence
45A, the   cerned are operated by the fluid discharged from flows of
pressure fluid from the main pumps 40, 50  35  either one of the main pumps
40, 50 since no pilot join together, and the confluent fluid is passed
channel is provided for changing over the confluent through the stretched
position of the control valve  selector valves 80, 90 and the shutoff
valves 64, 62 and supplied to the fluid chamber 36A at the   74. head side
of the boom cylinder 36 to stretch the     Next, suppose the control valves
62, 72 are boom cylinder 36. The fluid discharged from the   40  opeated at
the same time, that is, suppose the arm fluid chamber 36B at the rod side
of the cylinder  cylinder 37 is stretched against load while stretch- 36
flows through the above position and then      ing the boom cylinder 36
also against load during through the return channel 65 and is returned to
the operation of the power shovel 10. If the flows of the reservoir 25. In
this way, the boom cylinder is  fluid discharged from the main pumps 40, 50
as rapidly stretched by a large amount of confluent  45  joined together as
stated above then flow into the fluid flowing thereinto to rapidly raise
the boom 31.  control valves 62, 72 in parallel, the fluid will flow The
rate of flow into the boom cylinder 36 and the  chiefly into the control
valve which is connected to operating speed thereof are controlled by the
the actuator of smaller load. However, the fluid stroke of the control
valve 62 to control the speed  control system of the present invention is
adapted of upward movement of the boom 31.           so  to compensate for
the flow of pressure fluid into When the arm cylinder 37 is to be
contracted,  the control valve 62 connected to the boom cyl- the lever 151
of the pilot-operated valve 150 is  inder 36 of greater load. shifted
toward the direction of arrow 151A to pro-   Stated more specifically, when
the pilot-op- duce a pilot pressure in the pilot channel 152, and  erated
valves 140, 150 are operated at the same the control valve 72 is changed
over to the con-  55  time, the control valves 62, 72 are changed over by
tracting position by the pilot pressure. At the same  the pilot pressure
produced in the pilot channels time, the selector valve 80 is switched to
the open  142, 152. At the same time, the pilot pressure is position D and
the shutoff valve 64 to the closed  fed to the receiving portions of the
shutoff valves 9    
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confluent selector valves 80, 90  117, 127 into the reservoir 25 is
controlled to a via the pilot channels 144, 153 branching from the  very
low value by the restrictors 110, 120, with the pilot channels 142, 152 and
the shuttle valves 131,  result that the primary pressure afforded by the
133, whereby the shutoff valves 64, 74 are        pilot pump 100 is
compensated for, rendering the changed over to the closed position F, and
the   5   pilot valves 140,150 operable free of trouble. confluent selector
valve 90 to the open position D.  When the control valves 61, 71 are thus
However, the selector valve 80 remains in the     changed over to either
one of the above positions, closed position C since the pilot pressure for
the pressure fluid from the main pump 40 is sup- changing over the control
valve 61 is also fed to  plied to the running motor unit 15 through
channels the receiving portion 80B for cancelling the con-  10  41, 43A and
the changed-over position of the valve fluence function of the selector
valve 80 at the  61, and the pressure fluid from the main pump 50 same
time.                                        is supplied to the running
motor unit 16 through the As a result, the pressure fluid from the main
channel 51, position A of the flow-dividing selector pump 40 flows into the
control valve 62 only to   valve 52, channel 53A and the changed-over posi-
compensate for the flow thereinto. On the other  15  tion of the valve 71.
Accordingly, the pressure fluid hand, the pressure fluid from the main pump
50    is supplied from the main pumps 40, 50 to the flows into the control
valve 72 via the channel 51,  respective running motor units 15, 16
individually position A of the confluent selector valve 52 and  to drive
the motors forward or reversely. The fluid channels 53A, 54, 55. At the
same time, the fluid  discharged from the motor units 15, 16 is returned
acts to flow into the control valve 62 from the   20  to the reservoir 25
through the changed-over posi- channel 55 via the channels 56, 92, 93, open
tion of the control valves 61, 71 and through the position D of the
selector valve 90 and channel 94  return channels 65, 75. The running motor
units 15, Nevertheless, with the control valve 62 in commu-  16, when thus
driven, drive the running means 13, nication with the boom cylinder 36 of
great load,  14 to cause the machine body to run. For running, the pressure
fluid from the main pump 50 substan-  25  the rate of flow into the running
motor units 15, 16 tially entirely flows into the control valve 72 only.
and the drive speed of the crawlers 13, 14 are Accordingly, the boom and
the arm can be op-      controlled according to the amount of change-over
erated at the same time with the two actuators    of the valves 61, 71,
while the machine body is therefor automatically held independent of each
held in straight travel. other. If one of the boom and arm is brought out
of  30  Next, when one or more of the working device operation during
simultanous operation, only one of  control valves 62, 63, 72, 73 are
changed over the selector valves 80, 90 is changed over along  during
running, i.e., with the control valves 61, 71 in with only one of the
shutoff valves 64, 74, permit-  the changed-over position, the directional
control ting the pressure fluid portions from the main    valves 112, 122
are switched to the position G or pumps 40, 50 to automatically join
together and   35  H, and one or more of the other directional control flow
into the control valve held in continued opera-  valves 113, 114, 123, 124
are switched to the tion to result in an increased work speed.
position J or K to block the pilot channel 115 or Next, when the control
valves 61, 71 are       125 and thereby produce a pilot pressure in the
switched to the forward position or reverse position  pilot channel 116 or
126. The higher pilot pressure for causing the machine body to run, the
directional  40  is selected by the shuttle valve 130 and fed to the
control valves 112, 122 are changed over to the   receiving portion of the
selector valve 52, whereby position J or K in operative relation with the
control  the valve 52 is changed over to the position B. As valves 61, 71.
Accordingly, the fluid (of pilot pri-  a result, the pressure fluid
discharged from the mary pressure) discharged from the pilot pump     main
pump 40 into the channel 41 is divided at the 100 flows into the pilot
channels 115, 125 via the   45  branch point 42 to flow into the channels
43A, 43B. primary pressure channel 101 and then via the     One of the
divided fluid portions flows into the restrictors 110, 120 and pilot
channels 111, 121.  running motor unit 15 via the control valve 61, and
However, the control valves 62, 63 and 72, 73     the other fluid portion
flows through the channel downstream from the respective control valves 61,
43B and then through the position B of the flow- 71 are neutral, the
directional control valves 113,  50  dividing selector valve 52 into the
channel 53A and 114 and 123, 124 are neutral, and the pilot chan-  further
flows through the control valve 71 into the nels 115, 125 are in
communication with the reser-  running motor unit 16. voir 25 through the
downstream pilot channels 117,   On the other hand, the pressure fluid dis-
127, so that no pilot pressure occurs in the pilot  charged from the main
pump 50 into the channel channels 116, 126. Consequently, the selector  55
51 flows through the position B of the flow-dividing valve 52 is held in
the position A, and the shutoff  selector valve 52 into the channel 53B, is
then valves 64, 74 are held in the open position E. At  divided at the
point 53C and thereafter flows into this time, the rate of flow from the
pilot channels  the upstream side of the control valves 62, 63 and 10    
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valves 81, 91 and channels   performed. 82, 92.
The fluid control system of the present inven- When, for example, the
control valve 72 or 73  tion has the control function of operating the ac-
has been changed over during running, the pilot  tuator at a higher speed
when the load thereon is channel 125 is blocked by the directional control
5   small and operating the actuator at a lower speed valve 123 or 124 to
produce a pilot pressure in the  to produce a greater operating force when
it is pilot channel 126, and the pilot pressure changes  loaded heavily.
This control function can be re- over the shutoff valve 64 to the closed
position F.  alized by reusing the fluid discharged from the Further if the
control valve 62 or 63 has been    actuator. Fig. 4 shows such an
embodiment. changed over, the pilot channel 115 is blocked by   10  Fig. 4
shows a fluid control system embodying the directional control valve 113 or
114 to produce  the invention and having the function of reusing the a
pilot pressure in the pilot channel 116, and the  fluid discharged from the
arm cylinder 37. A control shutoff valve 74 is changed over to the closed
valve 160 communicating with the arm cylinder 37 position F Consequently,
one of the divided pres-  is an improvement of the control valve 72 of the
sure fluid portions provided by the main pump 50   15  fluid control system
of Fig. 3. The control valve 160 through the channel 53B is prevented from
return-  is a four-position directional control valve which can ing to the
reservoir 25 uselessly via the channel 65  be changed over from a neutral
position to a con- or 75. The pressure fluid from the main pump 50
tracting position R and stretching positions M, N. entirely flows into the
operated working device con-  The stretching position M is a transition
position trol valve to efficiently operate the actuator commu-  20  between
the neutral position and the stretching nicating with this control valve.
position N. Accordingly, the control valve 160 is When only one of the boom
cylinder control     substantially a three-position directional control
valve 62 and the arm cylinder control valve 72 is  valve. operated singly
in the embodiment of Fig. 3, the     The control valve 160 has a known
receiving pressure fluid portions from the two main pumps   25  portion 181
provided toward one end of a spool for 40, 50 join together and flow into
the operated   shifting the spool to the contracting position R, a valve.
When both the control valves 62, 72, the flow  known receiving portion 182
provided toward the of pressure fluid from the main pump 40 into the  other
end of the spool for shifting the spool to the boom cylinder control valve
62 is compensated for,  stretching positions M, N, and a receiving portion
and the pressure fluid from the other main pump   30  183 provided toward
one end of the spool for 50 is supplied to the arm cylinder control valve
72,  restricting the stroke of the spool as one of the assuming that the
load pressure on the boom cyl-  features of the invention. The pilot
channel 152 inder 36 when it is stretched is greater than the
communicating with one secondary side of the load pressure on the arm
cylinder 37 when it is   pilot-operated valve 150 is connected to the
receiv- contracted.                                  35  ing portion 181. A
pilot channel 154 communicating However, the present invention is not
limited to  with the other secondary side of the valve 150 is this
combination but is applicable for many other  connected to the receiving
portion 182. A pilot purposes, for example, as will be mentioned below.
channel 173 extending through a restrictor 172 A shuttle valve may be
connected to channels      from a pilot channel 171 in communication with
the branching from pilot channels in communication   40  pilot pump 100 is
connected to the stroke restrict- with the respective receiving portions
for switching  ing receiving portion 183. the control valve 62 to the
stretching position and  A sequence valve 170 is disposed between a
contracting position. The confluent selector valve  pilot channel 174
communicating with the pilot 80 in the closed position can then be changed
over  channel 173 and the reservoir 25. The sequence to the closed position
again by the higher pilot  45  valve 170 is a two-position directional
control valve pressure selected by the shuffle valve. The channel  which is
changed over to an open position for communicating with the arm cylinder 37
can be     causing the channel 174 to communicate with the connected
reversely to the illustrated case to    reservoir 25 when a pressure signal
not lower than change over the confluent selector valave 80 and  a
predetermined pressure (e.g., 150 kgf/[err]) is fed the shutoff valve 64
with the pilot pressure for  50  to the receiving portion thereof and which
is other- operating the valve to stretch the arm cylinder 37.  wise changed
over to a closed position for blocking The pilot pressure for operating the
control valve  the channel 174. To change over the sequence 72 forward or
reversely can be derived by a shuttle  valve 170, a pilot channel 175
extending from the valve for use in changing over the flow-dividing
channel 57 is connected to the receiving portion selector valve 52 and the
confluent selector valave  55  170A. The channels 92, 57 are in
communication 80. The working device actuators may be replaced  with the
upstream side of the control valve 160, by one another in arrangement in
accordance with  and communciates with the main pump 50 when the load
dependent on the kind of work to be      the arm cylinder 37 is operated.
11    
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showing the construction of the  pump 50 flows into the upstream side of
the control control valve 160 in detail. With reference to the  valve 160
through the main channel 51, position A drawing, the control valve 160
comprises a valve  of the selector valve 52, channel 53A, neutral posi-
case 180, a spool 161 inserted in the valve case  tion of the control valve
71 and channels 54, 55. 180 and slidable axially thereof, and a valve cover
5   The fluid further flows through the channels 184, 191. The valve case
180 has a channel 184 com-   186 in the valve 160 and through a channel 188
municating with the main pump 50, a channel 185  into the fluid chamber 37A
at the head side of the communicating with the reservoir 25, and channels
arm cylinder 37. 186, 187 communicating with the respective fluid
Consequently, the upstream-side pressure of chambers 37A, 37B of the arm
cylinder 37. The  10  the control valve 160 builds up in corresponding
spool 161 has channels 162, 163, 164, a restrictor  relation to the load
pressure acting in the fluid 165 and check valves 166, 167. The valve case
chamber 37A at the head side of the arm cylinder 180 is provided at its one
side with the receiving  37, stretching the arm cylinder 37. Further in
this portion 182 for shifting the spool to the contracting  case, the
upstream-side fluid pressure of the con- position R and at the other side
with a stroke   15  trol valve 160, i.e., the main channel pressure of
restricting mechanism 190.                        the fluid discharged from
the main pump 50 into The stroke restricting mechanism  190 com-    the
channel 51, acts on the receiving portion 170A prises the valve cover 191
attached to the valve  of the sequence valve 170 via the channel 56, case
180, center spring means 192 provided be-    channel 57 and pilot channel
175. tween the valve cover 191 and the spool 161 for  20  If the load on
the arm cylinder 37 is then small, holding the spool 161 at the neutral
position, and a  i.e., if the pressure supplied to the arm cylinder 37
stroke restricting piston 193 axially slidably housed  is less than the
pressure predetermined for the in the valve cover 191. The valve cover 191
has   sequence valve 170, the sequence valve 170 is the receiving portion
(chamber) 181 communicating  held in the closed position to block the pilot
chan- with the pilot channel 152, and the receiving por-  25  nel 174. As a
result, the pilot pressure (primary tion (chamber) 183 communicating with
the pilot   pressure) afforded by the pilot pump 100 and led channel 173.
The piston 193 is movable leftward to  through the pilot channel 171 and
restrictor 172 to a position where the shoulder thereof comes into  the
pilot channel 173 acts on the stroke restricting contact with a bottom
stepped portion of the cham-  receiving portion 183 of the control valve
160, ber 183. At the end of the leftward stroke, the end   30  whereby the
piston 193 of the stroke restricting 194 of the piston 193 projects into
the chamber   mechanism 190 is held projected as stated above, 181 by a
predetermined amount.                    restricting the stroke toward the
stretching position When a pilot pressure not lower than the pre-  of the
spool 161 of the valve 160 to bring the determined value is acting in the
chamber 183, the  control valve to the first stretching position M. The
piston end 194 is held projected, restricting the   35  channel 162 of the
spool 161 is now in communica- rightward stroke of the spool 161. At this
time, the  tion with the channel 184, the channel 163 with the changeover
of the control valve 160 is limited to  channel 187 and the channel 164
with the channel the first stretching position M. When the spool 161  185.
moves rightward while the pilot pressure acting in   Consequently, the
fluid discharged from the the chamber 183 is less than the predetermined
40  rod-side fluid chamber 37B of the arm cylinder 37 value, the end of the
spool 161 comes into contact  into the channel 189 with the stretching of
the with the piston end 194, and the spool 161 further  cylinder 37 flows
into the channels 187, 163 of the moves rightward, retracting the piston
193. The   control valve 160, then partly flows toward the end of the spool
163 comes into contact with the  restrictor 165 to push the check valve 167
open bottom of the chamber 181, which restricts the   45  and is thereafter
discharged into the reservoir 25 maximum stroke. At this time, the control
valve 160  through the channels 164, 185 and channel 75. is in the second
stretching position N.           Owing to the presence of the restrictor
165, how- With the fluid control system shown in Figs. 4  ever, a major
portion of the fluid flowing into the and 5, the lever 151 is shifted in
the direction of  channels 187, 163 flows toward the check valve arrow 151B
to stretch the arm cylinder 37, where-  50  166, pushing this valve 166
open, and returns upon a pilot pressure is delivered from the pilot-
toward the channel 184 via the channel 162. The operated valve 150 to the
pilot channel 154 and fed  discharged fluid thus returned joins with the
fluid to the receiving portion 182 of the control valve  supplied from the
main pump 50, and the confluent 160. This moves the spool 161 in the
control valve  flow is supplied to the fluid chamber 37A through 160
rightward in Fig. 5, causing the channel 184 to  55  the channels 186 and
188. communicate with the channel 186 through a re-       With the fluid
discharged from the arm cylinder duced diameter portion of the spool 161.
At this  37 thus used again, the fluid is supplied to the fluid time, the
pressure fluid discharged from the main  chamber 37A in a large quantity to
stretch the arm 12    
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increased speed and draw the    INDUSTRIAL APPLICATION arm 33 toward the
machine body rapidly. The pilot pressure acting on the receiving portion
183 at this  As desribed above, the fluid control system time for
restricting the spool stroke has been ad-  embodying the invention is
useful for power shov- justed to a stabilized level (primary pressure) by
5   els and like civil engineering working machines for the pilot relief
valve 102 when applied by the pilot  controlling the machine for running
and operating pump 100. Accordingly, the shift of the spool of the  the
work device, for maintaining the machine body valve 160 toward the
stretching position can be   in straight travel, for controlling the
working device restricted reliably, permitting the system to perform
actuator necessitating an increased flow of fluid the function of reusing
the discharged fluid for the   10  thereinto, for controlling the working
device ac- arm cylinder 37 with good stability.             tuator having a
need to compensate for the flow of On the other hand, when the arm cylinder
37 is  fluid thereinto and further for controlling the work- heavily
loaded, that is, if the pressure supplied to  ing device actuator subjected
to varying loads. The the arm cylinder 37 is not lower than the pressure
system is especially suitable for controlling at least predetermined for
the sequence valve 170, the   15  two actuators each for single operation
or for si- sequence valve 170 is changed over to the open    multaneous
operation. position by the main channel pressure acting on the receiving
portion 170 via the channels 56, 57  Claims and pilot channel 175.
Accordingly, the receiving portion 183 communicates with the reservoir 25
20  1. A fluid control system for a power shovel com- through the pilot
channels 173, 174 and open posi-    prising two main pumps (40, 50), two
control tion of the sequence valve 170, thereby cancelling    valve groups
(60, 70) each having a running the restriction on stroke of the valve spool
161      control valve (61 or 71) at the upstream side toward the
stretching position.                      thereof and working device
control valves (62, At this time, the arm cylinder 37 is in operation   25
63, or 72, 73) arranged downstream from the for stretching. Accordingly,
the pilot pressure deliv-  control valve, a flow-dividing selector valve
ered from the pilot-operated valve 150 and acting     mechanism (52)
selectively operable, charac- through the pilot channel 156 on the
receiving        terised by the flow-dividing selector valve portion 182 of
the control valve 160 forces the       mechanism  (52) having a first
position (A) spool 161 inside the control valve 160 further right-  30
where main channels (41, 51) in communica- ward to a full extent to the
second stretching posi-  tion with the respective main pumps individ- tion
N while retracting the piston 193. The channels  ually communicate with the
respective running 162, 164 of the spool 161 are blocked by the land
control valves each at the upstream side there- of the valve case 180, and
the channel 187 com-      of and a second position (B) where the main
municates with the channel 185 through a reduced   35  channel (41) is
allowed to communicate with diameter portion 169 formed in the spool 161.
the two running control valves and the other As a result, the fluid
discharged from the rod-   main channel (51) is allowed to communicate side
fluid chamber 37B of the arm cylinder 37 is      downstream  from  the two
running control entirely returned to the reservoir 25 via the channel
valves with the working device control valves 187, reduced diameter portion
169 of the spool  40   each at the upstream side thereof, by confluent 161,
channel 185 and return channel 75. In this      selector valve mechanisms
(80, 90) each con- case, the changing-over pilot pressure is acting on
nected to an intermediate portion of a channel the receiving portion 182 of
the control valve 160    extending from the downstream side of the toward
one end of the spool, whereas the receiving    running control valve of
each control valve portions 181, 183 on the opposite side are free of  45
group to the upstream side of the working any pilot pressure. Consequently,
no axial reaction   device control valve of the other control valve acts on
the spool 161, which therefore remains        group and having its channel
opened or closed stable. Furthermore, there is no likelihood of the    by a
signal for operating the working device arm cylinder 37 hunting.
control valve of the other control valve group to The fluid control system
shown in Figs. 4 and   50  selectively perform a confluence function or 5
is adapted to selectively perform the fluid reusing  blocking function, by
a reservoir (25), and by function according to whether the load is small
shutoff valve mechanisms (64, 74) each con- when the arm cylinder 37 is to
be stretched. How-     nected to an intermediate portion of a fluid ever,
the mechanism for performing the reusing        return channel extending
from the downstream function is usable also when the arm cylinder 37 is  55
side of the working device control valve (63 or to be contracted or for
operating other actuators.    73) in the most downstream position in each
group to the reservoir, the confluent selector valve mechanism (80) of the
group wherein the 13    



23                EP 0 393 195 B1                    24 cylinder 37 at an
increased speed and draw the    INDUSTRIAL APPLICATION arm 33 toward the
machine body rapidly. The pilot pressure acting on the receiving portion
183 at this  As desribed above, the fluid control system time for
restricting the spool stroke has been ad-  embodying the invention is
useful for power shov- justed to a stabilized level (primary pressure) by
5   els and like civil engineering working machines for the pilot relief
valve 102 when applied by the pilot  controlling the machine for running
and operating pump 100. Accordingly, the shift of the spool of the  the
work device, for maintaining the machine body valve 160 toward the
stretching position can be   in straight travel, for controlling the
working device restricted reliably, permitting the system to perform
actuator necessitating an increased flow of fluid the function of reusing
the discharged fluid for the   10  thereinto, for controlling the working
device ac- arm cylinder 37 with good stability.              tuator having
a need to compensate for the flow of On the other hand, when the arm
cylinder 37 is  fluid thereinto and further for controlling the work-
heavily loaded, that is, if the pressure supplied to  ing device actuator
subjected to varying loads. The the arm cylinder 37 is not lower than the
pressure  system is especially suitable for controlling at least
predetermined for the sequence valve 170, the   15  two actuators each for
single operation or for si- sequence valve 170 is changed over to the open
multaneous operation. position by the main channel pressure acting on the
receiving portion 170 via the channels 56, 57  Claims and pilot channel
175. Accordingly, the receiving portion 183 communicates with the reservoir
25   20  1. A fluid control system for a power shovel com- through the
pilot channels 173, 174 and open posi-    prising two main pumps (40, 50),
two control tion of the sequence valve 170, thereby cancelling    valve
groups (60, 70) each having a running the restriction on stroke of the
valve spool 161      control valve (61 or 71) at the upstream side toward
the stretching position.                       thereof and working device
control valves (62, At this time, the arm cylinder 37 is in operation   25
63, or 72, 73) arranged downstream from the for stretching. Accordingly,
the pilot pressure deliv-  control valve, a flow-dividing selector valve
ered from the pilot-operated valve 150 and acting     mechanism (52)
selectively operable, charac- through the pilot channel 156 on the
receiving        terised by the flow-dividing selector valve portion 182 of
the control valve 160 forces the       mechanism  (52) having a first
position (A) spool 161 inside the control valve 160 further right-  30
where main channels (41, 51) in communica- ward to a full extent to the
second stretching posi-  tion with the respective main pumps individ- tion
N while retracting the piston 193. The channels  ually communicate with the
respective running 162, 164 of the spool 161 are blocked by the land
control valves each at the upstream side there- of the valve case 180, and
the channel 187 com-       of and a second position (B) where the main
municates with the channel 185 through a reduced   35  channel (41) is
allowed to communicate with diameter portion 169 formed in the spool 161.
the two running control valves and the other As a result, the fluid
discharged from the rod-    main channel (51) is allowed to communicate
side fluid chamber 37B of the arm cylinder 37 is      downstream  from  the
two running control entirely returned to the reservoir 25 via the channel
valves with the working device control valves 187, reduced diameter portion
169 of the spool  40    each at the upstream side thereof, by confluent
161, channel 185 and return channel 75. In this       selector valve
mechanisms (80, 90) each con- case, the changing-over pilot pressure is
acting on   nected to an intermediate portion of a channel the receiving
portion 182 of the control valve 160    extending from the downstream side
of the toward one end of the spool, whereas the receiving    running
control valve of each control valve portions 181, 183 on the opposite side
are free of  45  group to the upstream side of the working any pilot
pressure. Consequently, no axial reaction   device control valve of the
other control valve acts on the spool 161, which therefore remains
group and having its channel opened or closed stable. Furthermore, there is
no likelihood of the    by a signal for operating the working device arm
cylinder 37 hunting.                              control valve of the
other control valve group to The fluid control system shown in Figs. 4 and
50  selectively perform a confluence function or 5 is adapted to
selectively perform the fluid reusing  blocking function, by a reservoir
(25), and by function according to whether the load is small       shutoff
valve mechanisms (64, 74) each con- when the arm cylinder 37 is to be
stretched. How-     nected to an intermediate portion of a fluid ever, the
mechanism for performing the reusing        return channel extending from
the downstream function is usable also when the arm cylinder 37 is  55
side of the working device control valve (63 or to be contracted or for
operating other actuators.    73) in the most downstream position in each
group to the reservoir, the confluent selector valve mechanism (80) of the
group wherein the 13    



25                EP 0 393 196 B1                   26 working device
control valve (62) has a need to   having a second position (D) for opening
an compensate for the amount of flow of the fluid    internal passage to
perform the confluence thereinto has a confluent selector valve (80)
function and a first position (C) for closing the provided with a receiving
portion (80B) for can-  internal passage to perform the blocking func-
celling the confluence function in response to a   5  tion. signal for
operating the working device control valve (62).
8.  A fluid control system as defined in claim 7 wherein each of the
confluent selector valves 2. A fluid control system as defined in claim 1
(80, 90) is a pilot-operated two-position direc- wherein the control valves
of the control valve  10  tional control valve which is changed over to
groups (60, 70), the flow-dividing selector valve  the second position (D)
when a pilot pressure mechanism (52), the confluent selector valve
input is given to a receiving portion (80A or mechanisms (80, 90) and the
shuftoff valve        90A) thereof and is otherwise held in the first
mechanisms (64, 74) are joined together in the    position (C). form of a
valve unit.                     15 9. A fluid control system as defined in
claim 1 3. A fluid control system as defined in claim 1      wherein the
shutoff valve mechanisms of the wherein the flow-dividing selector valve
mecha-   control valve groups each have a shutoff valve nism has a
flow-dividing selector valve (52)      (64 or 74) which is changed over to
a second provided with a receiving portion (52A) for  20   position (F) for
closing an internal passage changing over the valve (52) to the second
when a receiving portion (64A or 74A) thereof position (B) in response to a
signal for operat-  receives a signal for operating the working ing the two
running control valves and one or a   device control valve (62, 72)
belonging to the plurality of working device control valves at the  other
group and having a need for an in- same time and for otherwise holding the
valve  25  creased amount of flow of the fluid thereinto (52) in the first
position (A).                   and is otherwise held in a first position
(E) for opening the internal passage. 4. A fluid control system as defined
in claim 1 wherein the flow-dividing selector valve mecha-  10. A fluid
control system as defined in claim 9 nism has a flow-dividing selector
valve (52)  30  wherein the shutoff valve (64 or 74) is a pilot- provided
with a restrictor for maintaining in the  operated two-position valve which
is changed second position (B) communication between         over to the
second position (F) to open the an internal passage communicating with one
of     internal passage when a pilot pressure input is the main pumps and
an internal passage com-       given to the receiving portion (64A or 74A)
and municating with the other main pump.      35      is otherwise held in
the first position (E) to close the internal passage. 5. A fluid control
system as defined in claim 1 wherein the flow-dividing selector valve
mecha-  11. A fluid control system as defined in claim 1 nism includes a
pilot-operated two-position di-   wherein the working device control valves
rectional control valve which is changed over  40  comprise a boom control
valve (62) commu- to the second position (B) when a pilot pres-
nicating with a boom cylinder (36), a bucket sure input is given to a
receiving portion (52A)  control valve (63) communicating with a bucket and
is otherwise held in the first position (A).  cylinder (38), an arm control
valve (72) com- muncating with an arm cylinder (37), and a 6. A fluid
control system as defined in claim 1   45  swivel control valve (73)
communicating with a wherein the confluent selector valve mecha-
swivel motor unit (22). nisms of the control valve groups have con- fluent
selector valves (80, 90) each performing  12. A fluid control system as
defined in claim 11 the confluence function when receiving a sig-
wherein one of the control valve groups (60) nal for operating the working
device control  50  comprises one of the running control valves valve (62
or 72) belonging to the other group     (61), the boom control valve (62)
and the buck- and having a need for an increased amount of      et control
valve (63), and the other control flow of the fluid thereinto and otherwise
per-    valve group (70) comprises the other running forming the blocking
function.                    control valve (71), the arm control valve (72)
55      and the swivel control valve (73). 7. A fluid control system as
defined in claim 5 wherein each of the confluent selector valves  13. A
fluid control system as defined in claim 1 (80, 90) is a valve selectively
operable and      wherein the working device control valve hav- 14    
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increased amount of flow of  20. A fluid control system as defined in claim
1 the fluid thereinto is a boom control valve (62)  wherein the main pumps
(40, 50) are each a communicating with a boom cylinder (36).
variable capacity pump to be driven by an engine. 14. A fluid control
system as defined in claim 1   5 wherein the working device control valve
hav-  21. A fluid control system as defined in claim 1 ing a need for an
increased amount of flow of     which further has a pilot pump (100), pilot
the fluid thereinto is a boom control valve (62)  channels (111, 121)
communicating with the communicating with a boom cylinder (36), and
pilot pump through restrictors (110, 120) re- the confluent selector valve
mechanism per-  10   spectively, directional control valves (112, 122)
forms the confluence function in response to a    operatively connected to
the respective run- control signal to be sent to the boom control     ning
control valves (61, 71), and directional valve for a change-over to the
position to        control valves (113, 114, 123, 124) operatively stretch
the boom cylinder.                        connected to the working device
control valves 15     (62, 63, 72, 73) respectively, each of the direc- 15.
A fluid control system as defined in claim 1     tional control valves
(112, 122) operatively con- wherein the working device control valve hav-
nected to the respective running control valves ing a need for an increased
amount of flow of     being a valve selectively operable, having its the
fluid thereinto is an arm control valve (72)  internal passage closed when
neutral and hav- communicating with an arm cylinder (37).  20     ing its
internal passage opened when in a changed-over position (G or H), each of
the 16. A fluid control system as defined in claim 1      directional
control valves (113, 114, 123, 124) wherein the working device control
valve hav-     operatively connected to the respective work- ing a need for
an increased amount of flow of    ing device control valves being a valve
selec- the fluid thereinto is an arm control valve (72)  25  tively
operable, having its internal passage communicating with an arm cylinder
(37), and      opened when neutral and having it internal the confluent
selector valve mechanism per-       passage closed when in a changed-over
posi- forms the confluence function in response to a    tion (J or K), the
directional control valves control signal to be sent to the arm control
being connected to the respective pilot chan- valve for a change-over to
the position to con-  30  nels (111, 121) in tandem, the system further
tract the arm cylinder.                           having pilot channels
(116, 126) for deliverying from the downstream side of the directional 17.
A fluid control systems as defined in claim 1     control valves
operatively connected to the re- wherein each of the working device control
spective running control valves a pilot pressure valves (62, 63, 72, 73) is
a three-position direc-  35  for changing over the flow-dividing selector
tional control valve operable by a pilot pres-    valve mechanism (52) to
the second position sure.                                             (B).
18. A fluid control system as defined in claim 1   22. A fluid control
system as defined in claim 1 wherein the working device control valve hav-
40  wherein a working device control valve (160) ing a need to compensate
for the amount of        communicating with an actuator (37) to be sub-
flow of the fluid thereinto is a boom control     jected to varying loads
has a control valve valve (62) communicating with a boom cylinder     spool
(161) selectively shiftable to one of a (36).
neutral position, one work position and another 45      work position (R),
and receiving portions (181, 19. A fluid control system as defined in claim
1      182) for shifting the spool from the neutral wherein the working
device control valve hav-     position to either of the work positions, the
ing a need to compensate for the amount of        control valve (160)
having toward said one flow of the fluid thereinto is a boom control
work position side a first work position (M) valve (62) communicating with
a boom cylinder  50  provided with an internal passage for the dis- (36),
and the confluent selector valve mecha-     charged fluid from the actuator
(37) to flow nism (80) of the control valve group (60) in-    therethrough
into the actuator again, and a cluding the boom control valve has a
receiving    second work position (N) provided with an in- portion (80B)
for cancelling the confluence       ternal passage for the discharged fluid
to re- function in response to a signal for a change-  65  turn
therethrough to the reservoir (25). over to a position where the amount of
flow of the fluid into the boom control valve needs to  23. A fluid control
system as defined in claim 22 be compensated for.
wherein the working device control valve (160) 15    29                 EP
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has a spool stroke restricting mechanism (190)     zu stehen, und dem
anderen Hauptkanal (51) for restricting the shift of the spool (161) to-
gestattet wird, stromabwirts von den zwei ward said one work position side
to the first      Fahrsteuerventilen mit den Arbeitsvorrichtung- work
position (M).                                 Steuerventilen in Verbindung
zu stehen, von 5       denen sich jedes auf der Stromaufwlrtsseite 24. A
fluid control system as defined in claim 22      davon befindet, wherein
the working device control valve (160)         durch
Zusatzstrom-Wghlventilmechanis- is a pilot-operated control valve wherein
the      men (80, 90), von denen jeder mit einem Zwi- spool is shiftable by
a pilot pressure input       schenabschnitt eines Kanals verbunden ist, der
given to each of the receiving portions and has  10  sich von der
Stromabw~rtsseite des Fahrsteu- a pilot channel (173) connected to a
receiving     erventils jeder Steuerventilgruppe  zu  der portion (183) of
a spool stroke restricting        StromaufwArtsseite  des
Arbeitsvorrichtung- mechanism (190) for restricting the shift of the
Steuerventils der anderen Steuerventilgruppe spool (161) toward said one
work position side     erstreckt, und dessen Kanal durch ein Signal to the
first work position (M), a pilot pump   15  zum Betatigen des
Arbeitsvorrichtung-Steuer- (100) in communication with the pilot channel
ventils der anderen Steuerventilgruppe gebff- (173) through a restrictor
(172), and a se-        net oder geschlossen wird, um selektiv eine quence
valve (170) connected between the pi-       Zusatzstrom- oder Sperrfunktion
auszufUhren, lot channel (173) and the reservoir (25) and           durch
einen Speicher (25) und switchable between a first position for permit-  20
durch Absperrventilmechanismen (64, 74), ting a pilot channel (174)
downstream from the     von denen jeder mit einem Zwischenabschnitt
restrictor to communicate with the reservoir       eines
FluidrUckffhrkanals verbunden ist, der (25) and a second position for
blocking the        sich von der Stromabwartsseite des Arbeits-
communication, the sequence valve having a
vorrichtung-Steuerventils (63 odor 73) in der receiving portion (170A) for
holding the se-  28   am moisten stromabwarts liegenden Position quence
valve in the first position when the        in jeder Gruppe zum Speicher
(25) erstreckt, pressure of the main channel is not lower than
wobei der Zusatstrom-Wifhiventilmecha- a predetermined pressure and for
switching         nismus (80) der Gruppe, in der das Arbeitsvor- the
sequence valve to the second position          richtung-Steuerventil (62)
einen Bedarf zur Er- when the channel pressure is lower than the   30
gAnzung der DurchfluBmenge hat, ein Zusatz- predetermined pressure, the
receiving portion      strom-Wihiventil (80) hat, das mit einem Emp- (170A)
being connected to a pilot channel          fangsabschnitt (80B) versehen
ist, um die Zu- (175) branching from a channel (57) commu-
satzstromfunktion in Antwort auf ein Signal nicating with the main pump
(50) at the up-        zum Betatigen des Arbeitsvorrichtung-Steuer- stream
side of the control valve (160) for deriv-  35  ventils (62) aufzuheben.
ing the pressure of the main channel. 2. Fluid-Steuersystem gemaB Anspruch
1, wobei Patentansprt~che                                       die
Steuerventile der Steuerventilgruppen (60, K>
70), der stromungsteilende Wdhlventilmecha- 1. Fluid-Steuersystem flr eine
Kraftschaufel, das   4o  nismus (52), die Zusatzstrom-Wlhlventilme-
autweist, zwei Hauptpumpen (40, 50), zwei          chanismen (80, 90) und
die Absperrventilme- Steuerventilgruppen (60, 70), von denen jede
chanismen (64, 74) in Form einer Ventileinheit ein Fahrsteuerventil (61
oder 71) an ihrer         vereinigt sind. Stromaufwartsseite und
stromabwirts vom Steuerventil angeordnete Arbeitsvorrichtung-  45   3
Fluid-Steuersystem gemAi  Anspruch 1, wobei Steuerventile (62, 63 oder 72,
73) hat, und        der stromungsteilende Wahiventilmechanismus einen
strdmungsteilenden Wihiventilmechanis-       ein str8mungsteilendes
Wdhlventil (52) hat, mus (52), der selektiv betatigbar ist,.            das
mit einem Empfangsabschnift (52A) verse- gekennzeichnet
hen ist, um das Ventil (52) in die zweite Posi- durch den stromungsteilende
Whilventil-  so    tion (B) in Antwort auf ein Signal zum gleich-
mechanismus (52), der eine erste Position (A),     zeitigen Betftigen der
zwei Fahrsteuerventile in der mit jeweiligen Hauptpumpen verbundene
und eines oder einer Vielzahl von Arbeitsvor- Hauptkanale (41, 51)
individuell mit den jeweili-  richtung-Steuerventilen umzuschalten, und um
gen Fahrsteuerventilen in Verbindung stehen,       andernfalls das Ventil
(52) in der ersten Posi- von denen sich jedes an der Stromaufwartssei-  5s
tion (A) zu halten. to davon befindet, und eine zweite Position (B) hat, in
der dem Hauptkanal (41) gestattet wird,  4  Fluid-Steuersystem gemaB
Anspruch 1, wobei mit den zwei Fahrsteuerventilen in Verbindung      der
stromungsteilende Wahiventilmechanismus 1                 1 1!11111
11111111111 111!1 11 1!11 ,.    31                EP 0 393 195 B1
32 



ein strdmungsteilendes Wahiventil (52) hat,        ersten Position (E) zum
1ffnen des Innenkan- das mit einer Drossel versehen ist, um in der      als
gehalten wird. zweiten Position (B) Verbindung zwischen ei- nem Innenkanal,
der mit elner der Hauptpum-     10. Fluid-Steuersystem gemaB Anspruch 9,
wobei pen in Verbindung steht, und einem Innenka-   5    das Absperrventil
(04 oder 74) ein vorgesteuer- nal, der mit der anderen Hauptpumpe in Ver-
tes Zwei-Positions-Ventil ist, das in die zweite bindung steht,
aufrechtzuerhalten.                 Position (F) zum rffnen des Innenkanals
um- geschaltet wird, wenn ein Vorsteuerdruckein- 5. Fluid-Steuersystem
gemaB Anspruch 1, wobei          gang an den Empfangsabschnitt (64A oder
der strdmungsteilende Wdhlventilmechanismus   10   74A) angelegt wird, und
das andernfalls in der ein vorgesteuertes Zwei-Positions-Wegeventill
ersten Position (E) zum Schlieleen des Innenk- hat, das in die zweite
Position (B) umgeschal-     anals gehalten wird. tet wird, wenn ein
Vorsteuerdruckeingang an einen Empfangsabschnitt (52A) angelegt wird,
11. Fluid-Steuersystem gemAB Anspruch 1, wobei und das andernfalls in der
ersten Position (A)   15  die Arbeitsvorrichtung-Steuerventileaufweisen:
gehalten wird.                                     ein mit einem
Auslegerzylinder (36) in Verbin- dung stehendes Auslegersteuerventil (62),
ein 6. Fluid-Steuersystem gemaB Anspruch 1, wobei         mit einem
Greiferzylinder (38) in Verbindung die Zusatzstrom-Wlhlventilmechanismen
der          stehendes Greifersteuerventil (63), ein mit ei-
Steuerventllgruppen  Zusatzstrom-Wghlventile  20   nem Armzylinder (37) in
Verbindung stehendes (80, 90) haben, von denen jedes die Zusatz-
Armsteuerventil (72) und  ein  mit einer stromfunktion ausfUhrt, wenn
dieses emn Signal     Schwenkmotoreinheit (22) in Verbindung ste- zum
Betftigen des Arbeitsvorrichtung-Steuer-       hendes Schwenksteuerventil
(73). ventils (62 oder 72) empffngt, das zu der anderen Gruppe gehdrt, und
das einen Bedarf  25  12. Fluid-Steuersystem gemB Anspruch 11, wo- nach
einer erhohten Menge an hineinstromen-        bei eine der
Steuerventilgruppen (60) eines der der Fluidstrdmung hat und das
andernfalls die      Fahrsteuerventile (61), das Auslegersteuerven-
Sperrfunktion ausfUhrt.                            til (62) und das
Greifersteuerventil (63) aufweist und die andere Steuerventilgruppe (70)
das 7. Fluid-Steuersystem gemAB Anspruch 5, wobei  30      andere
Fahrsteuerventil (71), das Armsteuer- jedes der Zusatzstrom-Wghiventile
(80, 90) ein     ventil (72) und das Schwenksteuerventil (73) Ventil ist,
das selektiv betatigbar ist, und das   aufweist. eine zweite Position (D)
zum 6ffnen eines In- nenkanals, um die Zusatzstromfunktion auszu-    13.
Fluid-Steuersystem gemaB Anspruch 1, wobei f~hren, und eine erste Position
(C) zum Schlie-  35  das Arbeitsvorrchtung-Steuerventil,das einen Ben des
Innenkanals hat, um die Sperrfunktion      Bedart nach einer erhdhten Menge
von hinein- auszuflhren.                                       str6mender
Fluidstr6mung hat, ein mit einem Auslegerzylinder (36) in Verbindung
stehendes 8  Fluid-Steuersystem gemaB Anspruch 7, wobei
Auslegersteuerventil (62) ist. jedes der Zusatzstrom-Wahiventile (80, 90)
ein  40 vorgesteuertes Zwei-Positions-Wegeventil ist,   14.
Fluid-Steuersystem gemaB Anspruch 1, wobei das in die zweite Position (D)
urngeschaltet       das Arbeitsvorrichtung-Steuerventil, das einen wird,
wenn ein Vorsteuerdruckeingang an sei-       Bedart nach einer erh6hten
Menge von hinein- nen Empfangsabschnitt (BOA oder 90A) ange-
stromender Fluidstr8mung hat, ein mit einem legt wird, und das andernfalls
in der ersten   45  Auslegerzylinder (36) in Verbindung stehendes Position
(C) gehalten wird.                        Auslegersteuerventil (62) ist und
der Zusatz- strom-Wghlventilmechanismus  die  Zusatz- 9. Fluid-Steuersystem
gemaB Anspruch 1, wobei          stromfunktion in Antwort auf ein
Steuersignal jeder der Absperrventilmechanismen der Steu-       ausflihrt,
das zum Auslegersteuerventil Obertra- erventilgruppen ein Absperrventil
(64, 74) hat,  5o  gen werden soll, um in die Position zum Aus- das in elne
zweite Position (F) zum SchlieBen      fahren des Auslegerzylinders
umzuschalten. eines Innenkanals urngeschaltet wird, wenn sein
Empfangsabschnitt (64A oder 74A) ein      1i. Fluid-Steuersystem gemal3
Anspruch 1, wobel Signal zum Betatigen des Arbeitsvorrichtung-       das
Arbeitsvorrichtung-Steuerventil,das einen Steuerventils (62, 72) empfangt,
das zur ande-  55  Bedarf nach einer erhdhten Menge von hinein- ran Gruppe
gehort und das einen Bedarf nach        str6mender Fluidstromung hat, ein
Armsteuer- miner erhohten Menge von hineinstrdmender          ventil (72)
ist, das mit einem Armzylinder (37) Fluidstromung hat, und das andernfalls
in einer    in Verbindung steht. 17        11111111IIiI fll  11111 11~ II
Ill    33                 EP 0 3D 3 195 B1                  34 



16. Fluid-Steuersystem gemaB Anspruch 1, wobei        in Wirkverbindung mit
den jeweiligen Arbeits- des Arbeitsvorrichtung-Steuerventil,das einen
vorrichtung-Steuerventilen  stehenden Wage- BedarF nach einer erhohten
Menge von hinein-       ventile (113, 114, 123, 124) ein selektiv betW-
str6mender Fluidstromung hat, ein Armsteuer-       tigbares Ventil ist,
dessen Innenkanal in Neu- ventil (72) ist, das mit einem Armzylinder (37)
e  traistellung geoffnet ist und dessen Innenkanal in Verbindung steht, und
der Zusatzstrom-          in einer urngeschalteten Position (J oder K)
WghIventilmechanismus die Zusatzstromfunk-         geschlossen ist, wobei
die Wegeventile mit tion in Antwort auf ein Steuersignal ausfUhrt,     den
Jeweiligen Vorsteuerkanalen (111, 121) das zurn Armsteuerventil Obertragen
werden         hintereinander verbunden sind, wobei des Sy- soil, um in die
Position zum Einfahren des   10    stem desweiteren Vorsteuerkanale (116,
126) Armzylinders umzuschalten.                         hat, um einen
Vorsteuerdruck von der Strom- abwartsseite der in Wirkverbindung mit den
17. Fluid-Steuersystern gemalB Anspruch 1, wobei      jeweiligen
Fahrsteuerventilen stehenden Wege- jedes der
Arbeitsvorrichtung-Steuerventile (62,    ventile zum Umschalten des
strbmungsteilen- 63, 72, 73) ein Drei-Positions-Wegeventilist,  15  den
WAhiventilmechanismus (52) in die zwei- des durch einen Vorsteuerdruck
betatigbar ist.     ten Position (B) zu liefern. 18. Fluid-Steuersystem
gemaB Anspruch 1, wobei     22. Fluid-Steuersystem gemlB Anspruch 1, wobel
das Arbeitsvorrichtung-Steuerventil,das einen      ein
Arbeitsvorrichtung-Steuerventil (160), das Bedarf zur ErgAnzung der
DurchfluBmenge hat,  2o   mit einer Stelleinrichtung (37) in Verbindung ein
mit einem Auslegerzylinder (36) in Verbin-     steht, um veranderlicher
Last ausgesetzt zu dung stehendes Auslegersteuerventil (62) ist.
warden, einen Steuerventil-Steuerkolben (161), der selektiv entweder in
eine neutrale Position, 19. Fluid-Steuersystem gemAB Anspruch 1, wobei
eine Arbeitsposition oder eine andere Arbeits- das
Arbeitsvorrichtung-Steuerventil,das einen   25  position (R) verschiebbar
ist, und Empfangsab- Bedarf zur Erginzung der DurchfluBmenge hat,
schnitte (181, 182) hat, um den Steuerkolben ein mit einem Auslegerzylinder
(36) in Verbin-     aus der neutralen Position in eine der Arbeits- dung
stehendes Auslegersteuerventil (62) ist       positionen zu verschieben,
wobei des Steuer- und des Zusatzstrom-Whilventil (80) der Steu-      ventil
(160) zu der Seite einer Arbeitsposition erventilgruppe (60) einschlieBlich
des Ausle-  30  hin eine erste Arbeitsposition (M), die mit ei-
gersteuerventils  einen   Empfangsabschnift        nem Innenkanal fUr das
von der Stelleinrich- (80) hat, um die Zusatzstromfunktion in Ant-
tung (37) ausgelassene Fluid versehen ist, um wort auf ein Signal zu einem
Umschalten in         durch diesen emeut in die Stelleinrichtung zu eine
Position aufzuheben, in der die Menge         str6men, und eine zweite
Arbeitsposition (N) von Fluidstrdmung in des Armzylinderventil er-  35
hat, die mit einem Innenkanal versehen ist, um ganzt werden muB.
das ausgelassene Fluid durch diesen zum Speicher (25) zurUckzufUhren. 20.
Fluid-Steuersystem gemaB Anspruch 1, wobei Q>    jede der Hauptpumpen (40,
50) eine Pumpe        23. Fluid-Steuersystem gemaB Anspruch 22, wo- mit
variabler Kapazitat ist, die durch einen   40  bei des
Arbeitsvorrichtung-Steuerventil(160) ei- Motor anzutreiben ist.
nen Steuerkolbenhubeinschrankenden Mecha- nismus (190) hat, um die
Verschiebung des 21. Fluid-Steuersystem  gemAB Anspruch 1, das
Steuerkolbens (161) zur Seite einer Arbeitspo- desweiteren eine
Vorsteuerpumpe (100), Vor-        sition hin, zur ersten Arbeitsposition
(M), einzu- steuerkanale (111, 121), die mit der Vorsteuer-  45  schranken.
pumpe jeweils durch Drosseln (110, 120) in Verbindung stehen, in
Wirkverbindung mit den    24. Fluid-Steuersystem gemaIB Anspruch 22, wo-
jeweiligen Fahrsteuerventilen (61, 71) stehende    bei das
Arbeitsvorrichtung-Steuerventil(160) ein Wegeventile (112, 122) und in
Wirkverbindung       vorgesteuertes Wahiventil ist, in dem der Steu-
jeweils mit den Arbeitsvorrichtung-Steuerventi-  50  erkolben durch einen
an jeden der Empfangs- len (62, 63, 72, 73) stehende Wegeventile
abschnitte angelegten Vorsteuerdruckeingang (113, 114, 123, 124) hat, wobei
jedes der in       verschiebbar ist, und einen mit einem Emp-
Wirkverbindung mit den jeweiligen Fahrsteuer-      fangsabschnitt (183)
eines Steuerkolbenhub- ventilen stehenden Wegeventile (112, 122) ein
einschrankenden Mechanismus (190) verbun- selektiv betltigbares Ventil ist,
dessen Innen-  55  denen Vorsteuerkanal (173), um die Verschie- kanal in
Neutralstellung geschlossen ist und       bung des Steuerkolbens (161) zu
einer Arbeits- dessen Innenkanal in einer umgeschalteten Po-
positionsseite hin, zur ersten Arbeitsposition sition (G oder H) geoffnet
ist, wobei jedes der    (M), einzuschranken, eine durch eine Drossel 18 l
11111111   11111111111111111 *   C   L   M   S   *    



35                EP 1 393 195 B1                   36 (172) mit einem
Vorsteuerkanal (173) in Ver-      de de dispositif de travail de l'autre
groupe de bindung stehende Vorsteuerpumpe (100) und         soupape de
commande et ayant son canal ein Folgeventil (170) aufweist, das zwischen
ouvert ou ferm6 par un signal destin6 A action- dem Vorsteuerkanal (173)
und dem Speicher         ner la soupape de commande de dispositif de (25)
Verbindung herstellt und das zwischen   5    travail de l'autre groupe de
soupapes de corn- einer ersten Position, die einem Vorsteuerkanal   mande
de fagon a realiser selectivement une (174) stromabwarts von der Drossel
gestattet,     fonction de confluence ou une fonction de blo- mit dem
Speicher (25) in Verbindung zu ste-       cage, par un reservoir (25), et
par des m6cani- hen, und einer zweiten Position zum Sperren       smes de
soupape de coupure (64, 74) reli~s der Verbindung schaltbar ist, wobei das
Folge-  10  chacun a une partie intermediaire d'un canal ventil einen
Empfangsabschnitt (170A) hat, um     de retour de fluide s'etendant depuis
le c8te das Folgeventil in der ersten Position zu hal-    aval de la
soupape de commander de disposi- ten, wenn der Druck des Hauptkanals nicht
tif de travail (63 ou 73) dans la position la plus niedriger als ein
vorbestimmter Druck ist, und    en aval dans chaque groupe jusqu'au rdser-
das Folgeventil in die zweite Position zu schal-  is  voir, le m6canisme de
soupape de selection ten, wenn der Kanaldruck niedriger als der        de
confluence (80) du groupe dans lequel la vorbestimmte Druck ist, wobei der
Empfangs-       soupape de commande de dispositif de travail abschnitt
(170A) mit einem  Vorsteuerkanal        (62) a besoin de compenser la
quantite (175) verbunden ist, der von einem Kanal (57)     d'ecoulement du
fluide dans celle-ci possbde abzweigt, der mit der Hauptpumpe (50) an der
20  une soupape de sdlection de confluence (80) Stromaufwartsseite des
Steuerventils (160)        pourvue d'une partie de reception (80B) desti-
zum Ableiten des Drucks des Hauptkanals in        nee a annuler la fonction
de confluence en Verbindung steht.                                 reponse
a un signal d'actionnement de la sou- pape de commande de dispositif de
travail Revendicatlons                               25      (62). 1.
Systeme de commande de fluide pour une         2. Systeme de commande de
fluide selon la re- pelle mecanique comportant deux pompes
vendication 1, dans lequel les soupapes de principales (40, 50), deux
groupes de soupa-      commande des groupes de soupapes de com- pes de
commande (60, 70) ayant chacun une   30    mande (60, 70), le m6canisme de
soupape de soupape de commande de deplacement (61            s6lection de
s6paration d'ecoulement (52), les ou 71) du cOtM amont de coux-ci et des
soupa-     mecanismes de soupape de selection de pes de commande de
dispositif de travail (62,     confluence (80, 90) et les m6canismes de
sou- 63 ou 72, 73) dispos6es en aval de la soupape     pape de coupure (64,
74) sont rassembles de commande, un mecanisme de soupape de   35      sous
la forme d'une unite de soupape. selection de separation d'6coulement (52)
pou- vant etre actionn6 de maniere selective, carac-  3. Systeme de
commande de fluide selon la re- terise par le mecanisme de soupape de
selec-      vendication 1, dans lequel le mecanisme de tion de s9paration
decoulement (52) ayant une     soupape de sdlection de separation d'ecoule-
premiere position (A) oO des canaux principaux   40  ment possede une
soupape de sdlection de (41, 51) en communication avec les pompes
separation d'6coulement (52) pourvue d'une principales respectives
communiquent indivi-      partie de reception (52A) destinee a basculer
duellement avec les soupapes de commande          la soupape (52) vers la
deuxieme position (B) de deplacement respectives chacune du c8te        en
r6ponse a un signal d'actionnement des amont de coux-ci et une deuxieme
position   45    deux soupapes de commande de d6placement (B) oO le canal
principal (41) peut communi-      et d'une ou plusieurs soupapes de
commande quer avec les deux soupapes de commande           de dispositif de
travail en meme temps et afin de deplacement et l'autre canal principal
(51)    de maintenir autrement la soupape dans la peut communiquer en aval
des deux soupapes        premibre position (A). de commande de d6placement
avec les sou-  5o papes de commande de dispositif de travail    4. Systhme
de commande de fluide selon la re- chacune en amont de ceux-ci, par des
mecani-      vendication 1, dans lequel le m6canisme de smes de soupape de
selection de confluence        soupape de selection de separation d'6coule-
(80, 90) relies chacun A une partie intermediai-  ment possbde une soupape
de sdlection de re d'un canal s'6tendant depuis le c8t6 aval de   55
separation d'ecoulement (52) pourvue d'un la soupape de commande de
deplacement de          4tranglement destin6 & maintenir dans la chaque
groupe de soupape de commande jus-         deuxibme position (B) la
communication entre qu'au cote amont de la soupape de comman-         un
passage interne communiquant avec l'une 19            |||||||| || || |1i
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des pompes principales et un passage inteme       t4 accrue d'ecoulement de
fluide et est sinon communiquant avec l'autre pompe principals.
maintenue dans une premibre position (E) afin d'ouvrir le passage interne.
5. Systeme de commande de fluide selon la re- vendication 1, dans loquel le
mecanisme de   s   10. Systeme de commande de fluide solon la re- soupape
de selection de separation d'6coule-      vendication 9, dans lequol la
soupape de cou- ment comporte une soupape de commando             pure (64
ou 74) est une soupape a deux posi- directionnelle a deux positions pilotee
qui est  tions pilotee qui est bascul~e vers la douxieme basculeo vers la
deuxibme position (B) lors-      position (F) afin d'ouvrir le passage
interne qu'une entree de pression pilote est fournie a   10  lorsqu'une
entree de pression pilote est tran- une partie de reception (52A) et est
sinon        smise A la partie de reception (64A ou 74A) et maintenue dans
la premiere position (A).          est sinon maintenue dans la premiere
position (E) afin de former le passage interne. 6. Systbme de commande de
fluide solon la re- vendication 1, dans lequel les m~canismes de  15  11.
Systeme de commande de fluide solon la re- soupape de selection de
confluence des grou-      vendication 1, dans loquel les soupapes de pes de
soupapes de commande possbdent             commande de dispositif de
travail comportent des soupapes de selection de confluence (80,      une
soupape de commando de fleche (62) 90) realisant chacune la fonction de
confluence   communiquant avoc un verin de fleche (36), lors de la
reception d'un signal d'actionnement  20  une soupape de commande de godet
(63) de la soupape de commando de dispositif de        communiquant avec un
verin de godet (38), travail (62 ou 72) appartenant a l'autre groupe   une
soupape de commando de bras (72) com- et necessitant une quantite accrue
d'ecoule-      muniquant avec un verln de bras (37), et une ment du fluide
et realisant sinon la fonction de  soupape de commando de pivotement (73)
blocage.                                  25      communiquant avec une
unite de moteur de pivotement (22). 7. Systeme de commande de fluide solon
la re- vendication 5, dans loquel chacune des soupa-  12. Systeme de
commande de fluide solon la re- pes de selection de confluence (80, 90) est
vendication 11, dans loquel un des groupes de une soupape pouvant etre
actionn~e de manie-  30  soupapes de commande (60) comporte une re
sdlective et ayant une deuxibme position (D)   des soupapes de commando de
d~placement destin6e a ouvrir un passage inteme afin de       (61), la
soupape de commande de fleche (62) realiser la fonction de confluence et
une pre-    et la soupape de commando de godet (63), et mibre position (C)
destin6e a fermer le passa-    I'autre groupe de soupapes de commando (70)
ge interne afin de realiser la fonction de bloca-  35  comporte l'autre
soupape de commando de ge.
deplacement (71), la soupape de commande de bras (72) et la soupape de
commande de 8. Systeme de commando de fluide selon la re-
pivotement (73). vendication 7, dans loquel chacune des soupa- pes de
selection de confluence (80, 90) ost  4o  1& Systbme de commando de fluide
solon la re- une soupape de commando directionnelle a          vendication
1, dans [equel la soupape de com- deux positions pilotee qui est basculee
vers la   mando de dispositif de travail necessitant une deuxibme position
(D) lorsqu'une ontree de        quantitf accrue d'ecoulement de fluide est
une pression pilote est transmise a une partie de     soupape de commando
de fleche (62) commu- reception (80A ou 90A) et est sinon maintenue  45
niquant avec un verin de fleche (36). dans la premiere position (C). 14.
Systfme de commando de fluide solon la re- 9. Systeme de commande de fluide
solon la re-         vendication 1, dans loquel la soupape de com-
vendication 1, dans lequel les mdcanismes de      mande de dispositif de
travail necessitant une soupape de coupure des groupes de soupapes  50
quantite accrue d'ecoulement de fluide est une de commando ont chacun une
soupape de             soupape de commando de flbche (62) commu- coupure
(64 ou 74) qui est bascul6e vers une      niquant avec un verin de fleche
(36), et le deuxieme position (F) afin de former un passa-    mecanisme de
soupape de selection de go inteme lorsqu'une partie de r6ception (64A
confluence realise la fonction de confluence en ou 74A) de celle-cl regoit
un signal d'actionne-  65  reponse A un signal de commando devant 8tre ment
destine a actionner la soupape de coin-      envoy6 vers ia soupape de
commande de fib- mande de dispositif de travail (62, 72) apparte-  che pour
un basculement vers la position de nant a l'autre groupe et necessitant une
quanti-  sortie du verin de flMche. 20 r L  K rSe    



39                EP 0 393 195 B1                  40 15. Systeme de
commande de fluide selon la re-       pe pilote (100), des canaux pilotes
(111, 121) vendication 1, dans loquel la soupape de corn-   communiquant
chacun avec la pompe pilote mande de dispositif de travail necessitant une
(100) par l'intermediaire d'6tranglements (110, quantit6 accrue
d'6coulement de fluide est une   120), des soupapes de commando direction-
soupape de commande do bras (72) communi-   6    nolIes (112, 122) reliees
de maniere operation- quant avec un v6rin de bras (37).
nelle aux soupapes de commando de deplace- ment respectives (61, 71), ot
des soupapes de 16. Systeme de commande de fluide selon la re-
commande directionnelles (113, 114, 123, 124) vendication 1, dans lequel la
soupape de corn-   reli6es de manibre operationnelle aux soupa- mande de
dispositif de travail necessitant une   10  pes de commande de dispositif
de travail (62, quantite accrue d'ecoulement de fluide est une   63, 72,
73) respectivement, chacune des sou- soupape de commando de bras (72)
communi-         papes de commando directionnelles (112, 122) quant avoc un
verin de bras (37), et la mecani-  reliees de manibre operationnelle aux
soupa- sme de soupape de selection de confluence        pes de commando de
deplacement respecti- realise la fonction de confluence en reponse a   7S
ves etant une soupape pouvant fonctionner de un signal de commande devant
8tre onvoye         maniere s~lective, ayant son passage interne vers la
soupape de commande de bras pour         ferme on position neutre et ayant
son passage un basculement vers la position de rentree du    interne ouvert
dans une position de bascule- vWrin de bras.
ment (G ou H), chacune des soupapes de 20      commando directionnelles
(113, 114, 123, 124) 17. Systeme de commando de fluide selon la re-
relieos de manibre op6rationnelle aux soupa- vendication 1, dans loquol
chacune des soups-    pes de commando de dispositif de respectives pos de
commando de dispositif de travail (62,    etant une soupape pouvant 8tre
actionnee de 63, 72, 73) est une soupape de commande          manibre
s6lective, ayant son passage interne directionnelle a trois positions
pouvant ftre ac-  25  ouvert en position neutre et ayant son passage
tionnee par une pression pilote.                 inteme forme dans une
position de bascule- ment (J ou K), les soupapes de commando 1a Systeme de
commande de fluide selon la re-        directionnelles etant reliees en
tandem aux ca- vendication 1, dans lequel la soupape de corn-   naux
pilotes respectifs (111, 121), le systrme mande de dispositif de travail
ayant besoin de   30  ayant en outre des canaux pilotes (116, 126)
componser la quantite d'ecoulement de fluide     destin6s a delivrer depuis
le cote aval des est une soupape de commando de flfche (62)       soupapes
de commando directionnelles reliees communiquant avec un verin de ffiche
(36).       de manibre operationnelle aux soupapes de commando de
deplacement respectives une 19. Systbme de commando de fluide solon la re-
36   pression pilote destinee a basculer le m6cani- vendication 1, dans
loquel la soupape de corn-   sme de soupape de selection de separation
mande de dispositif de travail ayant besoin de   d'ecoulement (52) vers la
deuxibme position compenser la quantite d'ecoulement de fluide     (B). est
une soupape de commando de flbche (62) communiquant avec un vWrin de flbche
(36), et  40  22. Systbme de commande de fluide selon la re- le mecanisme
de soupape de selection de          vendication 1, dans lequel une soupape
de confluence (80) du groupe de soupapes de         commande de dispositif
de travail (160) com- commande (60) comprenant la soupape de
muniquant avec un dispositif d'actionnement commande de flbche a une partie
de reception      (37) devant 8tre soumis a des charges varia- (80)
destinee a annulor la fonction de   45      bles possbde un tiroir de
soupape de coin- confluence en reponse & un signal de bascule-     mande
(161) pouvant 8tre d6place de maniere ment vers une position ou la quantite
d'6coule-  s6lective vers une position noutre, une position ment du fluide
dans la soupape de commande       de travail ou une autre position de
travail (R), de flbche a besoin d'tre compensee.              et des
parties de reception (181, 182) desti- so      nees a deplacer le tiroir de
la position neutre 20. Systbme de commande de fluide selon la re-
vers chacune des positions de travail, la sou- vendication 1, dans lequel
les pompes princi-     pape de commando (160) ayant dudit c8t6 de pales
(40, 50) sont chacune une pompe a          position de travail une premibre
position de capacit6 variable devant atre entraln6e par un   travail (M)
pourvue d'un passage interne pour moteur.
55      le fluide evacue du dispositif d'actionnement (37) devant s'ecouler
a nouveau dans le dispo- 21. Systbme de commande de fluide selon la re-
sitif d'actionnoment, et une douxiwme position vendication 1, qui possbde
en outre une pom-     de travail (N) pourvue d'un passage interne 21 I
I!IIIC 1111 111 1 111111111111   



41                EP 0 393 195 B1                   42 pour le fluide
6vacue devant retourner vers le r6servoir (25). *~~23. Systeme de commande
de fluide selon la re- vendication 22, dans lequel la soupape de   6
commande de dispositif de travail (160) a un mecanisme de limitation de
course de tiroir (190) destine a limiter le deplacement du tiroir (161)
dudit c8te de position de travail vers la premibre position de travail (M).
10 24. Systbme de commande de fluide salon la re- vendication 22, dans
loquel la soupape de commande de dispositif de travail (160) est une
soupape de commande pilotde dans la-  75 quelle le tiroir pout etre d6plao
par une entr~e de pression piloto d6livrde a chacune des par- ties de
r~ception et possede un canal pilote (173) relie a une partie de reception
(183) d'un mecanisme de limitation de course de tiroir  20 (190) destinE I
limiter le d~placement du tiroir (161) dudit cote de position de travail
vers la premibre position de travail (M), une pompe pilote (100) en
communication avec le canal pilote (173) par l'intermddiaire d'un 6trangle-
25 ment (172), ot une soupape sequentielle (170) relide entre le canal
pilote (173) et le reservoir (25) et pouvant etre basculde entre une pro-
miore position destinee a permettre a un canal pilote (174) en aval de
l'Ntranglement de corn-  30 muniquer avec le reservoir (25) et une deuxib-
me position destineo a bloquer la communica- tion, la soupape s~quentielle
ayant une partie de r~ception (170A) destinee a maintenir la soupape
sequentielle dans la premiere position   35 lorsque la pression du canal
principal n'est pas inferieure a une pression preddtermin~e et destinde
basculer la soupape sequentielle vers une dauxibme position lorsque la
pression de canal est inferieure a la pression pred~termi-  40 nde, la
partie de reception (1 70A) etant reliee & un canal pilote (175) partant
d'un canal (57) communiquant avec la pompe principalo (50) du c8te amont de
la soupape de commando (160) afin d'obtenir la pression du canal princi-
45 pal. 50 65 22    


