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above. This will be described below in connection with This invention
relates to an oil hydraulic circuit  an example with reference to Fig. 3
which shows for, for example, a hydraulic shovel.              an oil
hydraulic circuit for a common hydraulic Known hydraulic machines such as
hydraulic   5   shovel C shown in Figs. 4 and 5. It is to be noted shovels
include an oil hydraulic circuit such as that  that the first actuator
described above corresponds of Japanese utility model Unexamined
Publication   to a hydraulic cylinder 13 for lifting a working No 63-19864
wherein flows of pressure oil from a   device (such as a shovel) and the
second actuator pair of hydraulic pumps are supplied separately to
corresponds to a hydraulic unit 14 for turning an a pair of hydraulic
directional control valve sets  10  upper part of the body D. each composed
of a series of hydraulic directional     The oil hydraulic circuit shown in
Fig. 3 in- control valves, the hydraulic directional control  cludes a
first hydraulic directional control valve set valves being arranged in
parallel. By selection of  A which consists of hydraulic directional
control particular hydraulic directional control valves, the  valves 5, 6
and 7, a cut-off valve 11 and so forth. hydraulic control valves sets
control the connec-  75  Pressure oil is supplied to the hydraulic
directional tions between various parts of the hydraulic circuit  control
valve set A by way of a pipe line 18 from and in particular control the
flow of pressure oil.  one of a pair of main pumps (not shown). The When a
first actuator of the hydraulic shovel is to  hydraulic directional control
valve 5 is positioned operate at a low speed, pressure oil from a hydrau-
on the upstream side of the other control valves lic directional control
valve of a first one of the   20  and is provided for exclusive use for an
actuator for hydraulic directional control valve sets passes    running.
Thus, pressure oil is preferentially sup- pressure oil to the actuator.
When the first actuator  plied to the hydraulic directional control valve
5. is to operate at a high speed, a further hydraulic  The hydraulic
directional control valves 6 and 7 are directional control valve belonging
to the second  located on the downstream side of the hydraulic hydraulic
directional control valve set also passes   25  directional control valve 5
and connected in a par- pressure oil to the actuator in addition to the
pres-  allel circuit. The oil hydraulic circuit further includes sure oil
from the hydraulic directional control valve  another second hydraulic
directional control valve of the first hydraulic directional control valve
set  set B consisting, similarly to the first hydraulic However, the
conditions under which a hydrau-   direction control valve set A described
above, of lic shovel is operated are normally very compli-  30  hydraulic
directional control valves 8, 9 and 20, a cated, and it often occurs that
it is desired, during  cut-off valve 12 and so forth. Pressure oil from the
operation of the first actuator at a high speed, to  other main pump (not
shown) is supplied to the cause a second actuator which is connected to a
second hydraulic directional control valve set B by hydraulic directional
control valve belonging to the  way of another pipe line 19. second
hydraulic directional control valve set to  35  In the oil hydraulic
circuit, when the hydraulic operate at the same time and also to hold the
cylinder 13, (normally a boom cylinder for lifiing a relative operating
speeds of the first and second  working device, such as a shovel) is to be
ex- actuators at a predetermined ratio in accordance   panded, a pilot
pressure of [err] is caused to act with operating conditions. However,
different oil  upon a pilot oil chamber 6a of the hydraulic direc-
pressures are required for the actuators, but the oil  40  tional control
valve 6, and when a combined opera- pressures available are restricted to
the operating  tion is to be performed wherein an upper part of pressure of
one of the actuators which presents the  body D is to be turned leftwardly
or rightwardly at lower load pressure. Thus, the lower load pressure  the
same time as the lifting of the shovel, the pilot required by the side
actuator is applied to the other  pressure [err] is also caused to act upon
a pilot oil actuator, and a starting requirement for the other  45  chamber
14a and 14b of the hydraulic unit 14 for actuator cannot be met.
Accordingly, smooth com-   turning the upper part of the body. However,
when bined operation of the two actuators cannot be     the value of the
pilot pressure [err] is comparatively obtained.
low, that is, when the working device is being lifted When a combined
operation is performed          slowly, the hydraulic directional control
valve 20 wherein operating levers for a plurality of hydraulic  50  when in
such a position (as shown in Figure 3, directional control valves are
operated at the same  hereafter referred to as position G) that part G is
in time, the opening of a passage of the hydraulic    the hydraulic circuit
(part G blocking correction directional control valve belonging to the
first hy-  across valve 20) and only the hydraulic directional draulic
directional control valve set upon changing  control valve 6 and the
turning motion hydraulic over when the first actuator is to operate at a
high   55  unit 14 operate. Thus, since pressure oil flowing speed is
conventionally limited to a fixed value, or  from the separate hydraulic
pressure sources are the movements of the operating levers are adjusted
supplied individually to the hydraulic cylinder 13 delicately, to cope with
the condition described   and the hydraulic unit 14, they operate indepen-
2    



3                 EP 0 381 328 B1                      4 dently of each
other. However, when the pressure     E. In this instance, the opening of
the passage H of of [err] is increased in order to expand the hydraulic
the hydraulic directional control valve 20 is deter- cylinder 13 at a high
speed, the hydraulic direc-    mined such that pressure oil of the pipe
line 19 tional control valve 20 is moved from its position G  may be
distributed mainly so that expansion of the to a position (hereafter
referred to as position H) in   5   hydraulic cylinder 13 and operation of
the hydraulic which part H is in the hydraulic circuit (part H     unit 14
may be performed at the same time so that allowing fluid flow through the
valve 20 via a throt-  the lifting of the working device (shovels) and
rota- tle,). Consequently, pressure oil of the pipe line 19  tion of the
body are controlled relative to each flows not only to the body turning
hydraulic unit 14  other so that the shovel reaches the necessary but also
to the hydraulic cylinder 13 via the open   10  height at the same time as
it is turned to a position passage provided when the hydraulic directional
above the truck E. control valve 20 is in position H.
For example, let us assume that the upper Consequently, the operating
pressure of the      turning body D is to be turned by about 90 de- pipe
line 19 becomes equal to the lower of the       grees to perform loading as
shown in the arrange- pressures of the hydraulic cylinder 13 or the hy-
15   ment of the hydraulic shovel C and dump truck E draulic unit 14.
shown in Fig. 4, and lifting of the working device Generally, in such
combined operation of the     (shovel) and turning motion of the upper
turning hydraulic shovel as described above, the pressure    body D are
started at the same time after comple- upon expansion of the hydraulic
cylinder 13 is      tion of the excavating operation. then if it is as-
lower than the pressure required for the hydraulic  20  sumed that the
opening of the passage H is fixed unit 14 to start tuming. Consequently,
the latter   in such a way that the vertical position of the pressure is
limited by the former pressure, and the  shovel and the turning angle of
the upper turning rotation of the body D, that is, the way in which it
body D provide the best loading position with re- accelerates, is reduced.
spect to the dump truck E, then if such a loading Accordingly, the open
passage provided by the   25  operation requires a rotation of [err] as
shown in hydraulic directional control valve 20 when in the H  Fig. 5, then
the relative rate of turning with respect position is limited as
illustrated in Fig. 3 by a   to the lifting of the shovel will be incorrect
for throttle so that the operating pressure passed to   efficient
operation. Similarly, if an optimum position the hydraulic unit 14 will not
become excessively    of opening passage H is provided for the operation
low.                                            30  shown in Fig. 5 (i.e.,
turning [err], then the opera- It is to be noted that the cut-off valves 11
and  tion as shown in Fig. 4 will be inefficient. Accord- 12 may or may not
be required depending upon        ingly, the operating levers must be
adjusted deli- various hydraulic circuits, but in the present exam-  cately
each time, and therefore, very high skill is ple, when pressure oil from
the two main pumps is   required for rapid and smooth excavating and load-
joined together or else maintained separate to uti-  35  ing operations.
lize the pressure oil most reasonably (for example      US-A-4 142 445
discloses a hydraulic circuit in order to provide linearity of motion in a
single  for a hydraulic machine which includes first and operation or in a
combined operation for running,   second hydraulic valve sets each adapted
to re- for operation of the working device, for turning or  ceive a supply
of pressure fluid from an individual the like, and also provide the desired
rapidity and   40   main pump, and to pass pressure fluid to respec-
certainty of various operations,) the cut-off valves  tive first and second
hydraulic actuators, the two 11 and 12 play a role in preventing the
pressure oil  actuators controlling different operations of the hy- from
unnecessarily flowing out to a tank 21. Illustra-  draulic machine. Said
second hydraulic valves set, tion, of an control circuit for providing
signal pres-  in addition to passing pressure fluid to its asso- sure to
the pilot oil chambers of the cut-off valves   45  ciated second actuator
is also controllable to pass 11 and 21 is omitted in Fig. 3.
additional pressure fluid to the first actuator. Means An example of
operation of the machine will      mounted in a pipeline communicating the
second now be described wherein excavating and loading      hydraulic valve
set with said first actuator adjust operations are performed with the
hydraulic shovel   the supply of additional pressure fluid to the first C
described above with respect to Fig. 3. After the   so  actuator in
response to a signal. shovel has completed an excavating operation, the
We will describe an oil hydraulic circuit in hydraulic cylinder 13 is
expanded to lift the working  which, during a combined operation wherein
op- device (ie, shovel) while at the same time the       erating levers for
listing a working device and for upper turning body D is turned until the
working    turning the body are operated at the same time in device comes
to a suitable vertical position above   55  accordance with various
operating conditions, the a dump truck E from where excavated earth and
desired relative speeds can be obtained readily sand is discharged into the
dump truck E. Such a     and even an unskilled operator can operate the
sequence of operations is repeated to fill the truck  machine accurately
and rapidly. 3    



5                 EP 0  381 328 B1                    6 According to the
present invention, there is    pended claims, taken in conjunction with the
ac- provided a hydraulic circuit for a hydraulic machine  companying
drawings. including first and second hydraulic valve sets (A, B) each
adapted to receive a supply of pressure    BRIEF DESCRIPTION OF THE
DRAWINGS uid from an individual main pump and to pass   5 pressure fluid to
respective first and second hy-     Fig. 1 is a hydraulic circuit diagram
of a hydrau- draulic actuators, the two actuators controlling dif-  lic
shovel which incorporates an oil hydraulic ferent operations of the
hydraulic machine, said      circuit according to the present invention:
second hydraulic valves set (B), in addition to       Fig. 2 is a diagram
illustrating a characteristic of passing pressure fluid to its associated
second   10  a proportional directional control valve of the oil actuator,
also being controllable to pass additional  hydraulic circuit shown in Fig.
1; pressure fluid to the first actuator, characterised in  Fig. 3 is a
hydraulic circuit diagram of a conven- that a said circuit includes a
proportional change-  tional hydraulic shovel; and over valve mounted in a
pipeline communicating        Figs. 4 and 5 are plan views illustrating
situ- the second hydraulic valve set (B) with said first  15  ations when
an upper turning body is turned by actuator for adjusting the supply of
additional pres-  90 degrees and 180 degrees, respectively, to sure fluid
to the first actuator in response to a     load a dump truck using a back
hoe. signal [err], and a controller for adjusting the signal (Po) to adjust
said change-over valve and hence    DETAILED DESCRIPTION OF THE PREFERRED
the additional supply of pressure fluid to said first  20   EMBODIMENT
actuator, to thereby change the relative speed of the different operations
controlled by the two ac-     Referring to Fig. 1, there is shown an oil
hy- tuators.                                           draulic circuit for
a hydraulic shovel according to Preferably, the controller is provided in
the  the present invention. The oil hydraulic circuit neighbourhood of an
operator's seat in a cabin of a   25  shown includes a main pump 2 serving
as a hy- hydraulic shovel.                                  draulic
pressure source for a hydraulic directional The oil hydraulic circuit may
further comprise a  control valve set A, another main pump 3 serving
proportional signal converting device for converting  as a hydraulic
pressure source for another hydrau- a signal from the controller into a
signal in the form  lic directional control valve set B and a pilot pump of
a hydraulic pressure.                      30  4 serving as a hydraulic
pressure source for a With the oil hydraulic circuit, where the pres-
signal and some other operating systems. The sure necessary for the second
actuator is insuffi-  main pumps 2 and 3 and the pilot pump 4 are cient if
the first actuator is controlled to operate at  connected to be driven by a
motor 1. It is to be a high speed and the second actuator is controlled
noted that the oil hydraulic circuit has generally to operate at the same
time in a combined manner,  35  common constructions to the oil hydraulic
circuit then the controller in the neighbourhood of the    shown in Fig. 3.
Thus, like parts to those of Fig. 3 operator's seat is operated so as to
supply a signal  are denoted by like reference characters in Fig. 1, to the
signal receiving portion of the proportional  and overlapping description
of common compo- changing over means to decrease the maximum          nents
is omitted herein to avoid redundancy. meter-in opening value of the
proportional changing   40  The oil hydraulic circuit includes, in place of
over means. Consequently, pressure oil to be sup-  the hydraulic
directional control valve 20 of the oil plied to the second actuator Is
limited from flowing  hydraulic circuit shown in Fig. 3, a proportional out
at a low pressure to the first actuator. Accord-  directional control valve
10 interposed between a ingly, in such a combined operation as described
pair of pipe lines 22 and 26 which allows discharge above, if the
controller is adjusted suitably, then the   45  pressure oil of the main
pump 3 to flow, when a first actuator and the second actuator can be caus-
cut-off valve 12 is closed, from the downstream ed to arbitrarily operate
with suitable oil flows and  side of a hydraulic directional control valve
8 to an under suitable hydraulic pressures in accordance   expansion side
oil chamber of a hydraulic cylinder with various working conditions.
Further, even in  13 via a check valve. The proportional directional the
case of a combined operation in various work-  50  control valve 10 has a
pair of pilot oil chambers ing conditions, if the controller is adjusted
suitably,  10a and 10b for moving the valve 10 in opposite then smooth and
rapid operation can be attained    directions to each other. The
proportional direc- without requiring a specially delicate lever opera-
tional control valve 10 is normally held by a spring tion, which is safe
and efficient even to an unskilled  at a position at which the part I of
the valve 10 operator.                                     55  connects
pipelines 22 and 26, (hereinafter referred The above and other objects,
features and ad-   to as the I position) at which the pipe lines 22 and
vantages of the present invention will become ap-  26 are isolated from
each other. However, when the parent from the following description and the
ap-  hydraulic cylinder 13 (called boom cylinder) for 4    



7                 EP 0 381 328 B1                      8 lifting the
working device is to be expanded at a   action of the hydraulic shovel and
also some other high speed than a high signal pressure [err] acts     rolls
in cooperation with the cut-off valves 11, 12 upon the pilot oil chamber
10b, and the valve 10 is  and so forth. However, details thereof is omitted
changed over from the I position to a position at    herein because there
is not direct relation to the which the part K of the valve 10 connects
pipelines   5   present invention. 22 and 26, (hereinafter referred to as
the K posi-      Operation of the present invention having such tion)
against the force of the spring so that the pipe  a construction as
described above will be de- lines 22 and 26 fully communicate with each
other.  scribed. If a signal pressure [err] of a pilot pipe line 23     The
working operation of a back hoe C with acts upon the pilot oil chamber 10a,
then the force   10  hydraulic shovel as shown in Fig. 4 involves a
provided by pressure Po operates the proportional   turning motion, after
an excavating operation, of the directional control valve 10 in proportion
to the    upper turning body D by 90 degrees to load earth relative
magnitude of the force provided by Po       and sand into the dump truck E
as described acting upon the pilot oil chamber 10 to a force      above. In
order to perform  such operation, the provided by pressure [err] acting
upon the pilot oil  15  controller 17 within the cabin 16 is adjusted at
first. chamber 10b to limit the maximum value of the        Then, in order
to perform a combined operation, meter-in opening of the proportional
directional    the operating lever for causing the lifting motion is
control valve 10. Consequently, the proportional     moved to a position at
which the signal [err] for directional control valve 10 may be changed form
operation to expand the hydraulic cylinder 13 the K position to a J
position or further to the I  20   presents its maximum value, that is, the
working position.                                            device or
bucket is lifted at a high speed while the The operating characteristic of
the proportional  other operating lever for causing the turning motion
directional control valve 10 will be described with  is moved to a position
at which the body turning reference to Fig. 2. In Fig. 2, the axis of the
hydraulic unit 14 is operated. Since the signal abscissa indicates the
signal pressure [err] of the   25   pressure [err] within the pilot pipe
line 23 then pilot pipe line 23 while the axis of ordinate in-    presents
an intermediate value such as, for exam- dicates a meter-in opening value F
of the valve 10.  ple, [err] shown in Fig. 2 due to an action of the It can
be seen from Fig. 2 that the proportional     proportional signal
converting device 15, the meter- directional control valve 10 has a
characteristic   in opening value of the proportional directional con- such
that, when the signal pressure [err] is O in a   30  trol valve 10 is then
reduced to [err] as compared condition wherein a sufficiently high signal
pressure  with the case wherein the meter-in opening value is of [err] acts
upon the pilot oil chamber 10b, the      equal to [err] so that a throttle
effect is provided to meter-in opening value F presents its maximum
the passage which communicates the pipe line 22 value of [err], that is,
the proportional directional  to the pipe line 26. Consequently, part of
pressure control valve 10 of Fig. 1 positioned at the K   35  oil from the
pipe line 19 is throttled and then position, but as the signal pressure Po
increases to  passes through the pipe line 26, whereafter it joins [err]
and further to [err] then the meter-in    with pressure oil from the pipe
line 18 in the same opening value F decreases in a proportional rela-
pressure condition and then flows into the hydraulic tionship to [err] and
further to 0, respectively.   cylinder 13. Meanwhile, the remaining
pressure oil The oil hydraulic circuit further includes a pro-   40  of the
pipe line 19 presents a pressure higher than portional signal converting
device 15 which con-    the pressure within the pipe line 26 and passes
verts, in accordance with an electric signal received  through the pipe
line 27 as it is so that it operates from a controller 17, a prescribed
pressure of pres-  the hydraulic unit 14 which causes the turning of sure
oil supplied from the pilot pump 4 into a      the body D. Accordingly,
while generally the load necessary signal pressure of O, [err] or   45
pressure of the lifting hydraulic cylinder 13 is low the like, which is
transmitted to the pilot pipe line  and the load pressure required to start
the body 23. The controller 17 is disposed in the cabin 16 of  turning
actuator 14 is high, pressure oil from the the hydraulic shovel so that it
may be adjusted      pipe lines 19 and 22 will not flow in a one-direc-
reality by an operator while the operator remains   tional manner only into
the pipe line 26 but will also seated in the cabin 16. The controller 17 is
con-   50  flow to the turning hydraulic unit 14 with a pressure structed
such that it may be adjusted by the oper-  such that a suitable starting
force is provided by ator and delivers an electric signal in accordance
the turning hydraulic unit 14. Accordingly, if the with such adjustment
thereof.                        controller 17 is adjusted suitably, when
the upper The oil hydraulic circuit further includes a rec-  turning body D
has turned by about 90 degrees, tilinear running valve 25 of the type which
is often   55  the working devices or bucket has been lifted to provided in
an oil hydraulic circuit of a conventional  the desired vertical position
suitable for loading into hydraulic shovel of the crawler type. The
rectilinear  the dump truck E. running valve 25 controls the rectilinear
running 5    



9                 EP 0381 328 B1                    10 Depending upon
working conditions, it is some-  signal operation, no throttle effect will
take place at times necessary to park the dump truck E rearwar-  the
connecting passage from the pipe line 22 to dly of the hydraulic shovel C
as shown in Fig. 5  the pipe line 26, and consequently, the hydraulic and
turn the upper turning body D by 180 degrees  cylinder 13 can operate at a
high speed. load earth and sand into the dump truck E. In   5  While the
foregoing example of operation re- such an instance, if it is assumed that
a combined  lates to the hydraulic shovel which turns through 90 lifting
(of the working devices) and turning (of the  degrees or 180 degrees to
load by means of a upper turning body D) operation is to be performed  back
hoe attachment, working of a hydraulic shovel after an excavating operation
with the setting for  originally involves not only excavation and loading
the operation shown in Fig. 4 maintained, then the   10  of earth and sand
but also various repetitive work- turning angle will be about 180 degrees
and hence  ings such as up and down movement of a working twice that of the
case described above, and the   device and movement such as turning of an
object lifting height of the working device would also be  to be worked by
various attachments mounted twice as high as necessary. Accordingly, either
the  thereon. Accordingly, the controller 17 can be ad- working device
(bucket) must be suitably lowered   15  justed infinitely in accordance
with a required after such turning motion, or the operating lever for
amount of movement and a relative required speed the working device must be
adjusted during the    to change the signal pressure Po of the pilot pipe
turning motion to slow the lifting of the bucket.  line 23 within a range
from O to [err] in order to Hitherto, with the known machines considerable
attain the desired object. skill was required to make a smooth and rapid
20    It is to be noted that, while, in the present operation.
embodiment, electric signals are used between the In order to cope with the
foregoing, in the oil  controller 17 provided in the cabin 16 and the
hydraulic circuit of the present invention, the meter-  proportional signal
converting device 15 and hy- in opening value of the proportional
directional con-  draulic pressure signals are used to the pilot oil trol
valve 10 is changed from [err] by adjusting   25  chamber 10a of the
proportional directional control the controller 17 so as to change the
signal pres-  valve 10 such that an instruction signal from the sure [err]
obtained from the proportional converting  controller 17 may be converted
by the proportional device 15, for example, to a higher pressure, for
signal converting device 15 in order to adjust the example, from [err] to
[err] of Fig. 2. Consequently,  maximum value of the meter-in opening of
the the throttle effect of the passage between the pipe  30  proportional
directional control valve  10, the line 22 to the pipe line 26 is raised so
that not only  present invention is not necessarily limited to the is the
flow of oil from the pipe line 22 to the pipe  specific embodiment. Thus,
the signal medium line 26 decreased but also the pressure difference  may
be, in addition to electricity or hydraulic pres- between the pipe lines 22
and 26 is increased     sure described above, a pneumatic pressure or a
compared  with that of the case  described   35   mechanical link or a
combination of them or a hereinabove, with reference to Fig. 4. As a
result,  single one of them. Or else, an output of a control- the starting
performance of the turning hydraulic  ler which develops an arbitrarily
adjustable signal unit 14 is improved, and the amount of oil flow is  may
be supplied directly to a signal receiving por- increased. Consequently,
the turning motion of the  tion of such a proportional changing over means
upper turning body D is increased relative to the   40  having the function
of adjusting the maximum value lifting motion so that, as the upper turning
body  of a meter-in opening in accordance with a mag- reaches about 180
degrees, the working device or  nitude of a signal from the outside as the
propor- bucket reaches a vertical position suitable for load-  tional
directional control valve 10. ing of earth and sand into the dump truck E.
Such a sequence circuit that will not allow the   45  Claims signal
pressure Po to start an action of limiting the meter-in opening value of
the proportional direc-  1. A hydraulic circuit for a hydraulic machine
tional control valve 10 until after a signal [err] for  which includes
first and second hydraulic valve operation of expanding the hydraulic
cylinder 13 at  sets (A, B) each adapted to receive a supply of a high
speed and a signal for operation of the   50   pressure fluid from an
individual main pump (2, hydraulic unit 14 for turning motion are produced
at  3) and to pass pressure fluid to respective first the same time
irrespective of an adjusted position    (13) and second (14) hydraulic
actuators, the of the controller 17 may be provided between the      two
actuators (13, 14) controlling different op- controller 17 and the
proportional signal converting  erations of the hydraulic machine, said
second device 15 or between the proportional signal con-  55  hydraulic
valves set (B), in addition to passing verting device 15 and a signal
receiving portion of   pressure fluid to its associated second actuator the
proportional directional control valve 10. Where  (14), also being
controllable to pass additional such a sequence circuit is provided, in an
ordinary   pressure fluid to the first actuator (13), charac- 6    



9                 EP 0 381 328 B1       10 Depending upon working
conditions, it is some-  signal operation, no throttle effect will take
place at times necessary to park the dump truck E rearwar-  the connecting
passage from the pipe line 22 to dly of the hydraulic shovel C as shown in
Fig. 5   the pipe line 26, and consequently, the hydraulic and turn the
upper turning body D by 180 degrees   cylinder 13 can operate at a high
speed. load earth and sand into the dump truck E. In   5  While the
foregoing example of operation re- such an instance, if it is assumed that
a combined  lates to the hydraulic shovel which turns through 90 lifting
(of the working devices) and turning (of the  degrees or 180 degrees to
load by means of a upper turning body D) operation is to be performed  back
hoe attachment, working of a hydraulic shovel after an excavating operation
with the setting for  originally involves not only excavation and loading
the operation shown in Fig. 4 maintained, then the   io  of earth and sand
but also various repetitive work- turning angle will be about 180 degrees
and hence  ings such as up and down movement of a working twice that of the
case described above, and the    device and movement such as turning of an
object lifting height of the working device would also be  to be worked by
various attachments mounted twice as high as necessary. Accordingly, either
the  thereon. Accordingly, the controller 17 can be ad- working device
(bucket) must be suitably lowered   15  justed infinitely in accordance
with a required after such turning motion, or the operating lever for
amount of movement and a relative required speed the working device must be
adjusted during the    to change the signal pressure [err] of the pilot
pipe turning motion to slow the lifting of the bucket.  line 23 within a
range from O to [err] in order to Hitherto, with the known machines
considerable    attain the desired object. skill was required to make a
smooth and rapid  20     It is to be noted that, while, in the present
operation.                                         embodiment, electric
signals are used between the In order to cope with the foregoing, in the
oil  controller 17 provided in the cabin 16 and the hydraulic circuit of
the present invention, the meter-  proportional signal converting device 15
and hy- in opening value of the proportional directional con-  draulic
pressure signals are used to the pilot oil trol valve 10 is changed from
[err] to [err] by adjusting   25  chamber 10a of the proportional
directional control the controller 17 so as to change the signal pres-
valve 10 such that an instruction signal from the sure [err] obtained from
the proportional converting  controller 17 may be converted by the
proportional device 15, for example, to a higher pressure, for  signal
converting device 15 in order to adjust the example, from [err] to [err] of
Fig. 2. Consequently,  maximum value of the meter-in opening of the the
throttle effect of the passage between the pipe   30  proportional
directional control valve  10, the line 22 to the pipe line 26 is raised so
that not only  present invention is not necessarily limited to the is the
flow of oil from the pipe line 22 to the pipe  specific embodiment. Thus,
the signal medium line 26 decreased but also the pressure difference  may
be, in addition to electricity or hydraulic pres- between the pipe lines 22
and 26 is increased      sure described above, a pneumatic pressure or a
compared  with  that of the  case described   35   mechanical link or a
combination of them or a hereinabove, with reference to Fig. 4. As a
result,  single one of them. Or else, an output of a control- the starting
performance of the turning hydraulic  ler which develops an arbitrarily
adjustable signal unit 14 is improved, and the amount of oil flow is  may
be supplied directly to a signal receiving por- increased. Consequently,
the turning motion of the  tion of such a proportional changing over means
upper turning body  D is increased relative to the   40  having the
function of adjusting the maximum value lifting motion so that, as the
upper turning body  of a meter-in opening in accordance with a mag- reaches
about 180 degrees, the working device or   nitude of a signal from the
outside as the propor- bucket reaches a vertical position suitable for
load-  tional directional control valve 10. ing of earth and sand into the
dump truck E. Such a sequence circuit that will not allow the   45   Claims
signal pressure [err] to start an action of limiting the meter-in opening
value of the proportional direc-  1. A hydraulic circuit for a hydraulic
machine tional control valve 10 until after a signal [err] for  which
includes first and second hydraulic valve operation of expanding the
hydraulic cylinder 13 at   sets (A, B) each adapted to receive a supply of
a high speed and a signal for operation of the   50   pressure fluid from
an individual main pump (2, hydraulic unit 14 for turning motion are
produced at  3) and to pass pressure fluid to respective first the same
time irrespective of an adjusted position    (13) and second (14) hydraulic
actuators, the of the controller 17 may be provided between the      two
actuators (13, 14) controlling different op- controller 17 and the
proportional signal converting  erations of the hydraulic machine, said
second device 15 or between the proportional signal con-  55  hydraulic
valves set (B), in addition to passing verting device 15 and a signal
receiving portion of   pressure fluid to its associated second actuator the
proportional directional control valve 10. Where  (14), also being
controllable to pass additional such a sequence circuit is provided, in an
ordinary   pressure fluid to the first actuator (13), charac- 6    



11                EP 0 381 328 B1                    12 terised in that
said circuit includes a propor-    zu dem ersten Stellglied (13) zu
durchzulas- tional change-over valve (10) being mounted in     sen, dadurch
gekennzeichnet, daB der Kreis a pipeline (22, 26) communicating the second
ein in einer Rohrleitung (22, 26) angebrachtes, hydraulic valve set (B)
with said first actuator   den zweiten hydraulischen Ventilsatz (B) mit
(13), for adjusting the supply of additional   5   dem ersten Stellglied
(13) verbindendes pro- pressure fluid to the first actuator (13) in re-
portionales Versteliventil (10) zum Einstellen sponse to a signal [err],
and a controller (17)     der Zufuhr von zusatzlichem  Druckfluid zu for
adjusting the signal [err] to adjust said       dem ersten Stellglied (13)
als Antwort auf ein valve (10) and hence the additional supply of
Signal (Po) und ein Steuergerat (17) zum Ein- pressure fluid to said first
actuator (13) to  10  stellen des Signales (Po) beinhaltet, um das thereby
change the relative speed of the dif-      Ventil (10) und deswegen die
zusltzliche Zu- ferent operations controlled by the two ac-        fuhr von
Druckfluid zum ersten Steliglied (13) tuators (13, 14).
einzustellen, um  dadurch die relative Ge- schwindigkeit der
unterschiedlichen, durch die 2. A hydraulic circuit according to Claim  1,
is      beiden Stellglieder (13, 14) gesteuerten Opera- characterised in
that said controller (17) is pro-  tionen zu andem. vided in the
neighbourhood of an operator's seat in a cabin of a hydraulic shovel.
2. Hydraulikkreis nach Anspruch 1, dadurch ge- kennzeichnet, daB das
Steuergerat (17) in der 3. A hydraulic circuit according to Claim  1,  20
Nachbarschaft eines Bedienersitkes in einer characterised by a proportional
signal convert-    Kabine eines hydraulisch betriebenen LMffel- ing device
(15) for converting a signal from       baggers vorgesehen ist. said
controller (17) into a signal in the form of a hydraulic pressure
3. Hydraulikkreis nach Anspruch 1, gekennzeich- 25      net durch elne
Vorrichtung (15) zur proportio- 4. An oil hydraulic circuit according to
any pre-      nalen Signalumwandlung zum Umwandeln ei- ceding claim
nes Signales von dem Steuergerat (17) in ein characterised in that
Signal in Form eines hydraulischen Druckes. the first actuator (13)
operates at a low speed with pressure oil from a   9o  4. Olhydraulikkreis
nach einem der vorstehenden hydraulic directional control valve (6)
belonging  AnsprOche, to one (A) of the hydraulic valve sets and
dadurch gekennzeichnet, daB at a higher speed with pressure oil from
das erste Stellglied (13) the hydraulic directional control valve (6) be-
bei einer niedrigen Geschwindigkeit mit Druk- longing to the hydraulic
valve set (A) and also   35  kol von einem  hydraulischen Wegeventil (6)
from another hydraulic directional control valve   arbeitet, das zu einem
(A) der hydraulischen (9) belonging to the other hydraulic valve set
Ventilsatze gehort, und (B);
bei einer h6heren Geschwindigkeit mit Druck6l and further characterised in
that the sec-      von dem, zu dem hydraulischen Ventilsatz (A) ond
actuator (14) operates only with pressure  40  geh8renden hydraulischen
Wegeventil (6) in oil from a hydraulic directional control valve (9)
Betrieb ist und zusatzlich von einem weiteren belonging to the other
hydraulic valve set (B).    hydraulischen Wegeventil (9), das zu dem an-
deren hydraulischen Ventilsatz (B) gehort; PatentansprUohe
und ferner dadurch gekennzeichnet, daB das 45      zweite Stellglied (14)
nur mit Druckol von ei- 1. Hydraulikkreis fOr eine hydraulische Maschine,
nem, zu dem anderen hydraulischen Ventilsatz mit erstem und zweitem
Ventilsatz (A, B), wo-      (B) gehorenden hydraulischen Wegeventil (9) bei
jeder angepaSt ist, eine Zufuhr von Druck-     arbeitet. fluid von einer
einzelnen Hauptpumpe (2, 3) aufzunehmen und Druckfluid zum jeweiligen   so
Revendlcatlons ersten (13) und zweiten (14) hydraulischen Stellglied
durchzulassen, wobei die beiden      1. Circuit hydraulique pour une
machine hydrauli- Stellglieder (13, 14) unterschiedliche Operatio-   que
qui comprend des premier et deuxibme nen der hydraulischen Maschine
steuern, wo-        ensembles de soupapes hydrauliques (A, B) bei der
zweite hydraulische Ventilsatk (B) zu-  55  pr6vus chacun pour recevoir une
alimentation satzlich zum  Durchlassen von *Druckfluid zu       en fluide
sous pression provenant d'une pom- seinem  zugehorigen zweiten Stellglied
(14)        pe individuelle principale (2, 3) et pour tran- noch steuerbar
ist, um zusatzliches Druckfluid     smettre du fluide sous pression vers
des pre- 7    
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11111 tll II lill * C   L   M   S * mier (13) et deuxieme (14) dispositifs
d'action-       et caracteris4 en outre en ce que le nement hydrauliques
respectifs, les deux dis-      deuxibme dispositif d'actionnement (14)
fonc- positifs d'actionnement (13, 14) commandant        tionne uniquement
avec de l'huile sous pres- difldrentes opdrations de la machine hydrauli-
sion provenant de la soupape de commande que, ledit deuxibme ensemble de
soupapes   a       directionnelle hydraulique (9) appartenant A
hydrauliques (B), en plus de transmettre le        l'autre ensemble de
soupapes hydrauliques fluide sous pression vers son deuxibme dispo-
(B). sitif d'actionnement associe (14), pouvant 6ga- lement Gtre command4
afin de transmettre du fluide sous pression additionnel vers le premier  lo
dispositif d'actionnement (13), caract~ris6 en ce quo ledit circuit
comprend une soupape de commutation proportionnelle (10) mont~e dans une
conduite (22, 26) faisant communiquer le deuxieme ensemble de soupapes
hydrauliques   is (B) avec ledit premier dispositif d'actionnement (13)
afin d'ajuster l'alimentation en fluide sous pression additionnel vers le
premier dispositif d'actionnement (13) en rdponse a un signal (PO), et un
dispositif de commande (17) desti-  20 nd A ajuster le signal (P0) afin
d'ajuster ladite soupape (10) et donc l'alimentation addition- nelle en
fluide sous pression vers ledit premier dispositif d'actionnement (13), de
fagon a mo- difier ainsi la vitesse relative des diff~rentes  25 operations
commandees par les deux disposi- tifs d'actionnement (13, 14). 2. Circuit
hydraulique selon la revendication 1, caractdris6 en ce que ledit
dispositif de corn-  30 mande (17) est prevu au voisinage d'un silge
d'op6rateur dans une cabine d'une pelbo hy- draulique. 3  Circuit
hydraulique selon la revendication 1,  35 caracterisd par un dispositif de
conversion de signal proportionnel (15) destin6 & convertir un signal
provenant du dispositif de commande (17) en un signal sous la forme d'une
pression hydraulique.                               40 4. Circuit
hydraulique d'huile selon l'une quelcon- que des revendications
prdc~dentes, caracteri- s4 en ce que le vArin hydraulique (13) fonc- tionne
45 a une basso vitesse avec une huile sous pression provenant d'une soupape
de com- mando directionnelle hydraulique (6) apparte- nant & un ensemble de
soupapes de comman- de directionnelle hydrauliques (A) et      50 a une
vitesse plus dlevde avec l'huile sous pression provenant de la soupape de
comman- de directionnelle hydraulique (6) appartenant I l'ensemble de
soupapes hydrauliques (A) et dgalement d'une autre soupape de commande  5s
directionnelle hydraulique (9) appartenant & l'autre ensemble de soupapes
hydrauliques (B); 8    


