EP 0 793 023 B1

Europdisches Patentamt

EP 0 793 023 B1

European Patent Office

(19) g)

Office européen des brevets (11)

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention
of the grant of the patent:
27.09.2000 Bulletin 2000/39

(21) Application number: 97103137.2

(22) Date of filing: 26.02.1997

(51) Intcl.”. F15B 13/01

(54) Hydraulic system
Hydrauliksystem

Systéme hydraulique

(84) Designated Contracting States:
ATCHDEESFRGBITLI

(30) Priority: 28.02.1996 DE 19607479

(43) Date of publication of application:

(74) Representative: Boggio, Luigi et al
STUDIO TORTA S.r.l,,
Via Viotti, 9
10121 Torino (IT)

(56) References cited:

EP-A- 0 468 944 FR-A- 2 312 676

US-A-4 008 731

03.09.1997 Bulletin 1997/36

(73) Proprietor: IVECO MAGIRUS AG
D-89070 Uim (DE) « PATENT ABSTRACTS OF JAPAN vol. 017, no.

430 (M-1460), 10 August 1993 & JP 05 092896 A

(72) Inventor: Link, Helmut (KOMATSU FORKLIFT CO LTD), 16 April 1993,

89079 UIm (DE)

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

Printed by Jouve, 75001 PARIS (FR)



1 EP 0 793 023 B1 2

Description

[0001] The invention concerns a hydraulic system
with at least one control unit and at least one actuator
which is connected via conduits to the control unit and
which can be driven via the latter in reciprocating motion
against and under a load acting on the actuator, in par-
ticular upwards and downwards against gravity.

[0002] Hydraulic systems of this type are used partic-
ularly for a very wide variety lifting devices, for example
lifting platforms, articulated arms, for example articulat-
ed arms at the end of firefighting ladders, lifting towers,
etc. In devices of this type, in particular in which there
are long conduit paths between the control unit and the
actuator and/or distributor valves for further actuators,
before commencement of the downward movement a
brief settling initially occurs, which is especially detri-
mental if the object to be raised and lowered is a platform
occupied by persons orif it is intended to effect accurate
approach to a point situated slightly lower down. This
settling is caused by the fact after being raised by hy-
draulic oil feed through one of the two conduits the latter
is shut off by non-return valves and the platform or the
like is held at a given height. In this case the correspond-
ing conduit, which serves as a lowering conduit during
the subsequent descent, is substantially pressureless.
If the lowering conduit is opened for the commencement
of the lowering operation, oil suddenly enters the lower-
ing conduit under the pressure determined by the raised
device so that because of the elasticity of conduit hoses,
a certain amount leakage loss occurs at valves and con-
nection points etc., i.e. there is a not inconsiderable
"compression effect". Therefore, the lifting platform, the
articulated arm or the like suddenly descends by a not
inconsiderable amount until the load pressure in the low-
ering conduit is attained and the actual lowering opera-
tion can be carried out uniformly. High load pressures
and long conduits with hoses increase this effect to a
considerable extent.

[0003] Document FR 2 312676 A discloses a hydrau-
lic system in which the return line is pressurised by fluid
supplied from the chamber of the cylinder pressurised
by the load, and contains all the features of the preamble
of claim 1.

[0004] The invention is based on the object of devis-
ing a hydraulic system of the type mentioned in the in-
troduction, which makes it possible, after the stoppage,
to control the downward movement from the outset uni-
formly and without any brief settling.

[0005] According to the invention, this object is
achieved in a hydraulic system of the above type by a
pressure-compensating valve for matching the pressure
in the conduit, which serves as a return conduit during
movement of the actuator with the load, to the load pres-
sure by replenishing the return conduit from the feed
conduit.

[0006] The return or lowering conduit is therefore al-
ready at load pressure before the actual lowering oper-
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ation commences. The undesired descent or settling of
the lifting platform or the like cannot take place.

[0007] In the following description the starting point is
for the most part intended to be a lifting and lowering
operation, in which the load corresponds to the gravity
of the raised or lowered structural members. However,
the application of the invention is not restricted to hy-
draulic systems which work against gravity but it can al-
so be used for hydraulic expanding or supporting devic-
es or hydraulic systems which operate against a spring
force or other resistance.

[0008] Preferably, the actuator is a double-acting hy-
draulic cylinder, the piston of which is connected to the
structural member to be raised or lowered and which,
on either side of the piston, has pressure chambers
which are connected to the control unit via conduits. Re-
ciprocating motion can readily be produced by a double-
acting piston. As long it merely involves raising a lifting
platform against gravity or displacing an article against
another force, for example a spring force, the actuator
may also be single-acting piston and the counter-move-
ment of the article with gravity or the spring force can
be omitted. In this case only one connecting line is re-
quired between the single pressure chamber of the ac-
tuator and the control valve. During the lowering move-
ment this single connecting line forms the lowering con-
duit concerned in the present context. The feed conduit
is replaced by a separate conduit supplied by the pres-
sure source of the system.

[0009] Preferably, the pressure-compensating valve
has a valve piston which can be displaced under recip-
rocating movement in a valve bore and which at one end
is exposed to the load pressure of the actuator and at
the other to the line pressure of the return conduit, and
which additionally has a sealing edge which under pre-
ponderant load pressure of the actuator opens a con-
nection between the feed conduit and the side of the
valve piston facing the pressure of the return conduit.
[0010] Instead of a pressure-compensating valve of
this type it is also possible to use a known valve having
a slide member with a control edge. The type of valve
is not significant but merely the fact that the pressure in
the lowering conduit is raised to the full operating pres-
sure.

[0011] Accordingly, as long as the pressure in the re-
turn conduit is lower than the load pressure, the return
conduit is replenished with hydraulic oil from the hydrau-
lic oil feed via the sealing edge until the load pressure
is reached in the return conduit. In this case the valve
piston is displaced so that the connection at the sealing
edge is interrupted so that it is not possible for any more
hydraulic oil to flow into the return duct. For pressure
compensation the feed conduit can also be connected
directly to the return conduit.

[0012] According to a preferred embodiment a first
check valve is provided between the load-pressure side
of the actuator and load-pressure side of the valve pis-
ton of the pressure-compensating valve. When a lower-
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ing movement is started this check valve as a result of
the pressure in the conduit which serves in this case as
a feed conduit is switched at a pre-set pressure to allow
the load pressure in the actuator to reach the valve pis-
ton. In the feed conduit a pressure-relief valve, for ex-
ample in the form of a back-pressure valve, is situated
downstream of the aforementioned control line. A sec-
ond control line branches off downstream of this pres-
sure-relief valve, which control line leads to a second
check valve on the load-pressure side of the actuator,
which firstly closes the return conduit and opens only
with delay in relation to the first check valve and thus
releases the return flow to the initiate the lowering move-
ment. As already mentioned, the time lag in the opening
procedure of the two check valves, which is essential
for the compensation of the pressure in the return con-
duit, can be achieved via a pressure-relief valve or back-
pressure valve connected between the two control lines
but also via different transmission ratios of the check
valves, i.e. different ratios between control pressure and
valve pressure. ltis also possible to provide both meas-
ures. How long the time delay has to be depends on the
time which is required for the pressure compensation in
the return conduit.

[0013] Preferably, further downstream another pres-
sure-relief valve or back-pressure valve is additionally
provided, which further reduces the pressure. There-
fore, the pressure acting in lowering direction is reduced
with respect to the pressure acting in lifting direction,
since in lowering direction the action of gravity is avail-
able and an additional strong pressure would further in-
crease the aforementioned settling effect.

[0014] Preferred examples of embodiment of the in-
vention will be illustrated in more detail below with ref-
erence to the accompanying drawings.

[0015] The single Figure shows a schematic circuit di-
agram of the hydraulic system according to the inven-
tion.

[0016] The hydraulic system comprises a pump 10, a
control valve 12 with three positions and an actuator in
the form of a double-acting hydraulic cylinder 14. Two
conduits 16 and 18 connect control valve 12 to the hy-
draulic cylinder 14. The hydraulic cylinder accommo-
dates a displaceable piston 20, the piston rod 22 of
which is connected, in a manner not shown, to a load to
be raised. In the example illustrated the piston 20 can
be displaced vertically so that it is evident that the load
induced by gravity acts in a downward direction. How-
ever, other positions of the hydraulic cylinder 14 are also
possible.

[0017] Above and below the piston 20 pressure cham-
bers 24 and 26 are disposed in the hydraulic cylinder
14. The aforementioned conduit 16 is connected to the
lower pressure chamber 26 and the conduit 18 is con-
nected to the upper pressure chamber 24.

[0018] The control valve can be moved to and fro be-
tween three positions A, B and C by operating magnets
28,30. The middle position B is the neutral position, in
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which pressure medium is fed back via a conduit 32
through the valve and a further conduit 34 into an oil
reservoir 36. A pressure-relief valve 38 is disposed be-
tween the two conduits 32 and 34.

[0019] Ifthe control valve 12 s shifted into the position
A shown on the left in the drawing, hydraulic oil is fed
from the pump 10 via the conduit 16 into the lower pres-
sure chamber 26 of the hydraulic cylinder 14 and the
piston is raised. At the same time, hydraulic oil returns
from the upper pressure chamber 24 via the conduit 18
and the control valve 12 into the oil reservoir 36. In po-
sition C, shown on the right in the drawing, the flow path
is reversed. Oil is pumped via the conduit 18 into the
upper pressure chamber 24 and is discharged into the
oil reservoir 36 from the lower pressure chamber 26 via
the conduit 16.

[0020] Downstream of the control valve 12 in the con-
duit 16 there is disposed a change-over valve 40 which
can be moved to and fro between two positions D and
E by an operating magnet 42 or the like. In the position
E shown on the right in the drawing the change-over
valve 40 comprises a non-return valve 44 which pre-
vents hydraulic oil from flowing back unintentionally
through the conduit 16 during a lifting operation. In the
position D shown on the left, the change-over valve 40
has a variable restrictor 46 which during a lowering op-
eration throttles and thus retards the flow in the conduit
16 towards the oil reservoir 36. The lowering speed is
controlled by means of this variable restrictor (lowering-
brake-valve).

[0021] Immediately upstream of the lower pressure
chamber 26 a check valve 48 in the form of a controlled
non-return valve is provided in the conduit 16, which pre-
vents any flow of hydraulic oil from the lower pressure
chamber 26 in the inoperative position of the hydraulic
cylinder.

[0022] In the other conduit 18, which is connected to
the upper pressure chamber 24 of the hydraulic cylinder
14, there is initially a first pressure-relief valve 50 which
is biased into the closed position by a spring 52 and only
opens when the line pressure in the conduit 18 over-
comes the force of the spring. This is indicated by a con-
trol line 54 branching off from the conduit 18, by way of
which the line pressure acts on the valve against the
spring 52 in opening direction. In a bypass line 56 by-
passing the pressure-relief valve 50 there is disposed a
non-return valve 58 opening in return-flow direction. A
check valve 60 in the form of a controlled non-return
valve, which opens in feed direction, follows the further
path of the conduit 18, and also a further assembly com-
prising a pressure-relief valve 62 in the form of a back-
pressure valve and a non-return valve 64, as has al-
ready been described with reference to the pressure-
relief valve 50 and the non-return valve 58. The two
pressure-relief valves 50 and 62 serve to reduce the oil
pressure prevailing in the upper pressure chamber 24
with respect to the oil pressure prevailing in the lower
pressure chamber 26 during the lifting operation, since
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the load pressure is already acting in lowering direction.
An additional high pressure in the upper pressure cham-
ber 24 would resultin inward deflection of the piston dur-
ing the lowering movement by expansion of hoses in the
system of the conduit 16 and in it springing back upon
relaxation into the inoperative position.

[0023] The aforementioned check valve 60 disposed
in the conduit 18 is opened via a control conduit 66 which
branches off from the other conduit 16 so that the check
valve can be opened by the pressure prevailing in the
conduit 16 during the lifting operation and the hydraulic
oil can be discharged from the upper pressure chamber
24.

[0024] When the piston enters the inoperative posi-
tion after a lifting operation, the pressure medium is re-
tained in the lower pressure chamber 26 by the check
valve 48. The conduit 16 is thus unpressurised, since
there is no longer the loading applied by the load. If a
lowering operation is now initiated, after the opening of
the check valve 48 there is initially a certain amount of
settling of the piston 20, which impairs the accuracy of
the control of the piston 20 and, therefore, the accuracy
of the movement of the raised component, for example
a lifting platform. This settling is partly caused by a cer-
tain degree of unavoidable elasticity in the line of the
conduit 16, particularly if long sections are formed by
hoses, and partly by leakage loss which can occur at
the different connection points and, in particular, if fur-
ther consumer appliances are connected to the control
valve 12 via a change-over means.

[0025] A change-over means of this type is merely in-
dicated in the drawing. It comprises a change-over valve
68 with two positions F and G. The change-over valve
68 is inserted equally in both conduits 16 and 18. In po-
sition F, the two conduits 16 and 18 are switched to pas-
sage, so that the system described here remains un-
changed in operation. In position G, the pump 10 is con-
nected to the control valve 12, the two-position valve 40
and the lower portion of the conduits 16 and 18 with two
conduits 70 and 72 which lead to another lifting system,
with other lifting systems (not shown) with actuator and
associated assemblies. The switching-over of the
change-over valve 68 is effected by two operating mag-
nets 74 and 76. These operating magnets are only men-
tioned here by way of example. Of course, they may re-
placed with pneumatic or hydraulic actuators. An actu-
ator is also sufficient which acts against a spring. Details
of this nature are of no consequence here.

[0026] The change-over valve 68 is merely shown to
illustrate the fact that the hydraulic system can in gen-
eral have more branches than is necessary to describe
the present invention, and therefore that a certain de-
gree of elasticity in this system, in particular if relatively
long hose sections are used as conduits, cannot be en-
tirely obviated. Therefore, if during a lowering operation
the conduit serving as the lowering line is suddenly
brought from its previously unpressurised condition to
the load pressure, the previously mentioned settling
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cannot be excluded.

[0027] Uniform settling is possible only if the load
pressure in the lower pressure chamber 26 is transmit-
ted to the conduit 16 which serves as the lowering line.
[0028] Therefore, according to the invention, a pres-
sure-compensating valve 78 is provided. The latter has
a valve housing 30 with a valve bore 82, in which a valve
piston 84 is displaceably mounted. The end of the valve
bore 82 situated at the top in the drawing forms a first
control pressure chamber 86. The valve piston 84 is
waisted arcuately in its longitudinal central region and
around its entire circumference. The lower end of the
valve piston 84 is situated in a portion 88 of the valve
bore of widened diameter and is of larger diameter than
the upper end region of the valve piston. An annular
sealing edge 90 is formed at the step-like widening from
the upper valve bore 82 to the lower, widened portion
88, which sealing edge cooperates with the valve piston
84 which is substantially conical in this region. The valve
piston 84 is biased upwardly in the drawing by a spring
situated in the upper portion 88 of the bore, until the wid-
ened lower portion of the valve piston 84 abuts against
the annular sealing edge. The spring 92 is relatively
weak and merely serves to retain the valve piston 84 in
a given position. More precisely, the position of the valve
piston is determined by the pressures in the upper con-
trol pressure chamber 86 and a lower control pressure
chamber which is formed by the widened portion 88 of
the valve bore. The effective pressure area is the same
on both sides of the valve piston 84. With equal pres-
sures in both chambers the valve piston 84 is applied
against the sealing edge 90, since the force of the spring
92 acts from below as an addition force on the valve
piston.

[0029] Substantially the load pressure of the lower
pressure chamber 26 of the hydraulic cylinder 14 pre-
vails in the upper control pressure chamber 86, since
this lower pressure chamber 26 is connected via a check
valve 94 and a conduit 96 to the upper control pressure
chamber 86 of the pressure-compensating valve 78.
The check valve 94 is a controlled non-return valve
which is opened via control conduit 98 which branches
off from the conduit 18. The opening pressure is formed
by the pressure which is formed in the conduit 18 when
the lowering operation is commenced and hydraulic oil
enters the upper pressure chamber 24 of the hydraulic
cylinder.

[0030] As is evident from the drawing, said control
conduit 98, which actuates the check valve 94, branches
off upstream of the first pressure-relief valve 50 from the
conduit 18. On the other hand, a further control conduit
100, which actuates the previously mentioned check
valve 48 which is disposed in the conduit 16, branches
off from the conduit 18 downstream of the pressure-re-
lief valve 50. This arrangement of the control conduits
98 and 100 has the result that the check valve 94 con-
nected upstream of the pressure-compensating valve
78 opens at an interval of time before the check valve
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48 connected upstream of the conduit 16. The sequence
is essential for the operation of the invention, as will be
explained in more detail later on.

[0031] The lower control pressure chamber of the
pressure-compensating valve 78, which is formed by
said portion 88 of the valve bore, is connected via a con-
duit 102 to the conduit 16 which serves as a lowering
conduit during the lowering operation. Firstly, the load
pressure in the lower pressure chamber 26 of the hy-
draulic cylinder 14 and, secondly, the pressure in the
lowering conduit 16 act on the valve piston 84, the low-
ering conduit being substantially unpressurised before
the start of the lowering operation. It results from this
that the valve piston 84 is urged downwards initially by
the predominant pressure on the upper side, against the
force of the spring 92, so that a clearance is formed be-
tween the sealing edge 90 and the valve piston.
[0032] In the vicinity of the waisted portion (not sepa-
rately denoted) of the valve piston 84, which substan-
tially occupies the entire longitudinal central zone, an
inlet bore 104 discharges into the valve housing 80
which is connected via a conduit 106 to the conduit 18
which during the lowering operation serves as an oil
supply duct for the upper pressure chamber 24 of the
hydraulic cylinder. Hydraulic oil from the conduit 106 can
enter into the valve housing 80 in the vicinity of the waist-
ed of the valve piston 84 and from here it can enter the
lower control pressure chamber of the pressure-com-
pensating valve 80. From this control pressure chamber
in the vicinity of the portion 88 of the valve bore the hy-
draulic oil enters the lowering conduit 16 via the conduit
102.

[0033] This means that as long as the load pressure
in the lower pressure chamber 26 of the hydraulic cylin-
der 14 is higher than the pressure in the conduit 16, hy-
draulic oil passes via the other conduit 18, the branch
conduit 106, the inlet bore 104, the waisted portion of
the valve piston 84, the clearance at the sealing edge
90 and the lower control pressure chamber and also the
conduit 102 to enter the lowering conduit 16. Therefore,
the lowering conduit 16 is brought to the pressure of the
feed conduit 18 before the actual lowering operation can
start.

[0034] The mode of operation of the hydraulic system
according to the invention will be explained below.
[0035] Firstly, the piston 20 is to be raised with the as-
semblies connected thereto. For this purpose, the con-
trol valve 12 is switched into position A. Hydraulic oil is
fed from the pump 10 via the conduit 16, the non-return
valve 44 and the check valve 48, which in this case acts
as a non-return valve, into the lower pressure chamber
26 of the hydraulic cylinder 14. The piston 20 is raised.
The pressure in the conduit 16 opens via the control line
66 the check valve 60 in the other conduit 18, so that
hydraulic oil can flow out of the upper pressure chamber
24 of the hydraulic cylinder. When the desired height is
reached, the control valve 12 is switched over into the
neutral position B. The hydraulic oil supplied by the
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pump 10 is fed via the conduit 34 back into the oil res-
ervoir 36. The check valve 48 is closed under the load
pressure in the pressure chamber 26. In this situation,
for example, work can be performed on a raised work
platform.

[0036] If a lowering operation is now to be com-
menced, firstly the control valve 12 is switched over into
position C. The two-position valve 40 is then switched
to position D, in which the restrictor 46 in the conduit 16
is situated. Hydraulic oil is fed via the conduit 18. As
soon as the preset pressure is attained, the check valve
94 is opened via the control conduit 98 at the pressure
in the conduit 18.

[0037] As soon as the check valve 94 is opened, the
load pressure of the lower pressure chamber 26 arrives
in the control pressure chamber 86 of the pressure-com-
pensating valve 80. Since the relatively low pressure of
the conduit 16 prevails in the lower control pressure
chamber, which is formed by the portion 88 of the valve
bore, the valve piston 84 is displaced downwards with
reference to the drawing. Pressure oil from the conduit
18 can pass via the branch conduit 106, the input bore
104, the waisted of the valve piston 84 and the clearance
present at the sealing edge 90 to enter the lower control
pressure chamber, and from the latter via the conduit
102 into the conduit 16. This continues until the pressure
in the lowering conduit 16 has reached the load pressure
of the lower pressure chamber 26 of the hydraulic cyl-
inder 14. In the embodiment illustrated, this relatively
high pressure is attained only to a considerable extent,
since the spring 92 acts in the same direction as the
pressure in the conduit 16, therefore the pressure-com-
pensating valve 80 closes before the relatively high
pressure is fully attained. However, by suitably weak de-
sign of the spring 92 it is possible for the remaining dif-
ference to be kept very small.

[0038] Inthe meantime a relatively high pressure has
also built up downstream of the first pressure-relief valve
50 in the conduit 18, so that the check valve 48 then
opens via the control conduit 100 and the lowering con-
duit 16 is released for the return flow of the hydraulic
from the lower pressure chamber 26. At the same time,
the hydraulic oil flows via the check valve 60 in the con-
duit 16 and the further pressure-relief valve 62 into the
upper pressure chamber 24 of the hydraulic valve.
[0039] Since the full operating pressure prevails in the
lowering conduit 16 already at the start of the lowering
operation, i.e. at the opening of the check valve 48, the
detrimental effect of the initial settling of the piston 24
continues to be excluded.

Claims

1. A hydraulic system with at least one control unit
(10,12) and at least one actuator (14) which is con-
nected via conduits (16,18) to the control unit and
which can be driven via the latter in reciprocating
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motion against and with a load acting on the actu-
ator, in particular upwards and downwards against
gravity, characterised by a pressure-compensating
valve (78) for matching the pressure in the conduit
(16), which serves as a return conduit during move-
ment of the actuator (14) with the load, to the load
pressure by replenishing the return conduit from the
feed conduit (18).

A hydraulic system according to Claim 1, character-
ised in that the pressure-compensating valve (78)
has a valve piston (84) which can be displaced un-
der reciprocating movement in a valve bore (82)
and which at one end is exposed to the load pres-
sure of the actuator (14) and at the other to the line
pressure of the return conduit (16), which valve bore
(82) has a sealing edge (90) which under prepon-
derant load pressure of the actuator (14) opens a
connection between the feed conduit (18) and the
side of the valve piston (84) facing the pressure of
the return conduit (16).

A hydraulic system according to Claim 2, character-
ised by a check valve (94) between the load-pres-
sure side of the actuator (14) and the load-pressure
side of the valve piston (84) of the pressure-com-
pensating valve (78), which can be switched over
to passage before the start of movement of the ac-
tuator under the load, in particular of a lowering
movement under gravity.

A hydraulic system according to Claim 3, character-
ised by a second check valve (48) between the
load-pressure side of the actuator (14) and the re-
turn conduit (16), which can be switched over to
passage with a time lag with respect to the first
check valve (94) to initiate the movement of the ac-
tuator under the load, in particular of a lowering
movement.

A hydraulic system according to Claims 3 and 4,
characterised in that a pressure-relief valve (50) is
disposed in the conduit (18) serving as feed conduit
during the lowering operation, and in that the pres-
sure upstream of the pressure-relief valve (50) is
used as a control pressure for opening the first
check valve (94) and the pressure downstream of
the pressure-relief valve (50) is used as a control
pressure for opening the second check valve (48).

A hydraulic system according to any one of the pre-
ceding Claims, characterised in that the actuator is
a double-acting hydraulic cylinder (14), the piston
(20) of which is connected to the structural member
to be raised or lowered and which, on either side of
the piston (20), has pressure chambers (24,26)
which are respectively connected to one of the two
conduits (16,18) supplied by the control unit
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(10,12).

A hydraulic system according to Claim 5 or Claim
6, characterised in that in the conduit (18) serving
as feed conduit during the lowering operation and
downstream of the first pressure-relief valve (50)
there is provided another pressure-relief valve (62)
and between the two pressure-relief valves (50,62)
a controlled non-return valve (60) is provided which
closes in return direction and which can be switched
over to passage using the pressure in the other con-
duit (16) as a control pressure.

Patentanspriiche

1.

Hydrauliksystem mit wenigstens einer Steuerein-
heit (10,12) und wenigstens einem Stellglied (14),
das Uber Leitungen (16,18) mit der Steuereinheit
verbunden und Uber diese hin- und hergehend ge-
gen und mit einer auf das Stellglied wirkenden Last,
insbesondere aufwarts und abwérts gegen die
Schwerkraft, antreibbar ist, gekennzeichnet durch
ein Druckausgleichsventil (78) zum Angleichen des
Druckes in der bei Bewegung des Stellgliedes (14)
mit der Last als Ricklaufleitung dienenden Leitung
(16) an den Lastdruck durch Auffullen der Ricklauf-
leitung aus der Zufuhrleitung (18).

Hydrauliksystem nach Anspruch 1, dadurch ge-
kennzeichnet, dal} das Druckausgleichsventil (78)
einen in einer Ventilbohrung (82) eines Ventilge-
hauses (80) hin- und hergehend verschiebbaren
Ventilkolben (84) aufweist, der an einem Ende dem
Lastdruck des Stellgliedes (14) und am anderen
Ende dem Leitungsdruck der Ricklaufleitung (16)
ausgesetzt ist, welche Ventilbohrung (82) eine Ab-
quetschkante (90) aufweist, die bei Uberwiegen-
dem Lastdruck des Stellgliedes (14) eine Verbin-
dung zwischen der Zufuhrleitung (18) und der dem
Druck der Riicklaufleitung (16) zugewandten Seite
des Ventilkolbens (84) freigibt.

Hydrauliksystem nach Anspruch 2, gekennzeich-
net durch ein Rickschlagventil (94) zwischen der
Lastdruckseite des Stellgliedes (14) und der Last-
druckseite des Ventilkolbens (84) des Druckaus-
gleichsventils (78), das vor Beginn einer Bewegung
des Stellgliedes mit der Last, insbesondere einer
Senkbewegung unter Schwerkraft, auf Durchgang
umschaltbar ist.

Hydrauliksystem nach Anspruch 3, gekennzeich-
net durch ein zweites Rickschlagventil (48) zwi-
schen der Lastdruckseite des Stellgliedes (14) und
der Rucklaufleitung (16), das mit zeitlicher Verzo-
gerung gegenuber dem ersten Rickschlagventil
(94) zur Einleitung der Bewegung des Stellgliedes
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mit der Last, insbesondere einer Senkbewegung,
auf Durchgang umschaltbar ist.

Hydrauliksystem nach Anspruch 3 und 4, dadurch
gekennzeichnet, dal} in der beim Absenkvorgang
als Zufuhrleitung dienenden Leitung (18) ein Druck-
reduzierventil (50) angeordnet ist und dal® der
Druck vor dem Druckreduzierventil (50) als Steuer-
druck zum Offnen des ersten Riickschlagventils
(94) und der Druck hinter dem Druckreduzierventil
(50) als Steuerdruck zum Offnen des zweiten Riick-
schlagventils (48) verwendet wird.

Hydrauliksystem nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dall das
Stellglied ein doppelt wirkender Hydraulikzylinder
(14) ist, dessen Kolben (20) mit einem anhebbaren
und absenkbaren Bauteil verbunden ist und der bei-
derseits des Kolbens (20) Druckkammern (24,26)
aufweist, die jeweils mit einer der beiden von der
Steuereinrichtung (10,12) zugefuhrten Leitungen
(16,18) verbunden sind.

Hydrauliksystem nach Anspruch 5 oder 6, dadurch
gekennzeichnet, dal’ in der beim Absenkvorgang
als Zufuhrleitung dienenden Leitung (18) hinter
dem ersten Druckreduzierventil (50) ein weiteres
Druckreduzierventil (62) und zwischen beiden
Druckreduzierventilen (50,62) ein gesteuertes
Rickschlagventil (60) angeordnet ist, das in Ruck-
laufrichtung sperrt und durch den Druck in der an-
deren Leitung (16) als Steuerdruck auf Durchgang
umschaltbar ist.

Revendications

Systéme hydraulique ayant au moins une unité de
commande (10, 12) et au moins un actionneur (14)
qui est relié via des conduits (16, 18) a l'unité de
commande et qui peut étre entrainé par cette der-
niére dans un mouvement de va-et-vient a I'encon-
tre d'une charge agissant sur I'actionneur et avec
celle-ci, en particulier vers le haut et vers le bas a
I'encontre de la gravité, caractérisé par une vanne
compensatrice de pression (78) pour apparier la
pression présente dans le conduit (16), qui sert de
conduit de retour lors du mouvement de I'actionneur
(14) avec la charge, a la pression de charge en
réapprovisionnant le conduit de retour a partir du
conduit d'alimentation (18).

Systéme hydraulique selon la revendication 1, ca-
ractérisé en ce que la vanne compensatrice de
pression (78) a un piston de vanne (84) qui peut
étre déplacé selon un mouvement de va-et-vient
dans un alésage de vanne (82) et qui est expose,
au niveau d'une premiére extrémité, a la pression
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de charge de l'actionneur (14) et, au niveau de
l'autre extrémité, a la pression de ligne du conduit
de retour (16), lequel alésage de vanne (82) ayant
un bord d'étanchéité (90) qui sous une pression de
charge prépondérante de l'actionneur (14) ouvre
une liaison entre le conduit d'alimentation (18) et le
coté du piston de vanne (84) faisant face a la pres-
sion du conduit de retour (16).

Systéme hydraulique selon la revendication 2, ca-
ractérisé par un clapet antiretour (94) situé entre le
c6té de pression de charge de I'actionneur (14) et
le c6té de pression de charge du piston de vanne
(84) de la vanne compensatrice de pression (78),
qui peut étre commuté pour créer un passage avant
le début du mouvement de l'actionneur sous la
charge, en particulier, d'un mouvement d'abaisse-
ment sous la gravité.

Systeme hydraulique selon la revendication 3, ca-
ractérisé par un second clapet antiretour (48) situé
entre le c6té de pression de charge de I'actionneur
(14) et le conduit de retour (16), qui peut étre com-
muté pour créer un passage avec un intervalle de
temps par rapport au premier clapet antiretour (94)
pour initier le mouvement de l'actionneur sous la
charge, en particulier un mouvement d'abaisse-
ment.

Systéme hydraulique selon les revendications 3 et
4, caractérisé en ce qu'une soupape de surpression
(50) est agencée dans le conduit (18) servant de
conduit d'alimentation lors de l'opération d'abaisse-
ment, et en ce que la pression présente en amont
de la soupape de surpression (50) est utilisée com-
me pression de commande pour ouvrir le premier
clapet antiretour (94) et en ce que la pression pré-
sente en aval de la soupape de surpression (50) est
utilisée comme pression de commande pour ouvrir
le second clapet antiretour (48).

Systéme hydraulique selon I'une quelconque des
revendications précédentes, caractérisé en ce que
I'actionneur est un vérin hydraulique a double effet
(14), dont le piston (20) est relié a I'élément struc-
turel devant étre levé ou abaissé et qui, sur chaque
c6té du piston (20), a des chambres de pression
(24, 26) qui sont reliées respectivement a un des
deux conduits (16, 18) alimentés par I'unité de com-
mande (10, 12).

Systéme hydraulique selon la revendication 5 ou la
revendication 6, caractérisé en ce que dans le con-
duit (18) servant de conduit d'alimentation lors de
I'opération d'abaissement et en aval de la premiére
soupape de surpression (50), une autre soupape
de surpression (62) est agencée, et entre les deux
soupapes de surpression (50, 62), un clapet de
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non-retour commandé (60) est agencé qui se ferme
dans la direction de retour et qui peut étre commuté
pour créer un passage en utilisant la pression pré-
sente dans l'autre conduit (16) comme pression de
commande.
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