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Description

Background of the invention

[0001] The invention relates to a control device of a
fluid actuator, in particular an actuator of a load lifting
apparatus.

[0002] Specifically, but not exclusively, the invention
can be used to check the descent of a load, in particular
for the control, in a load descent step by gravity, of a
hydraulic cylinder of a load lifting apparatus, for example
a hydraulic crane for trucks, an overhead platform, etc.
[0003] The prior art comprises patent document EP
2786958 A1, which shows a control device for the de-
scent of the load, in which the operator can control the
speed of descent of the load, which occurs through grav-
ity.

[0004] PatentdocumentUS 7752842 B2 shows a dual
effect circuit for controlling a hydraulic cylinder in which,
in a neutral position of the distributor, the supply way P
of the distributor is blocked and the work ways A and B
are connected to the drain way T, and in which, in a load
descent step, a part of the fluid that exits from the cham-
beron the bottom side re-enters the chamber on the stem
side.

[0005] One problem of the prior art is to execute a con-
trolled and regular descent of a load, for example when
the descent occurs through gravity.

Summary of the invention

[0006] One object of the invention is to make a control
device of an actuator that is able to solve the aforesaid
problem of the prior art.

[0007] One advantage is permitting the recovery of the
operating fluid of the actuator in a load descent step.
[0008] One advantageis significantly reducing the flow
of operating fluid in a step of controlled descent of the
load, with a consequent energy saving.

[0009] One advantage is enabling an actuator to be
controlled in a significantly precise and reliable manner
in a load descent step, in particular through gravity.
[0010] One advantage is devising a control device of
an actuator for the ascent and descent of a load that is
able to operate at relatively low operating pressures, with
a consequent energy saving.

[0011] One advantage is having significant stability of
the flow control valve (balancing valve) in a load descent
step.

[0012] Oneadvantage is havingrelatively low pressure
in the chamber on the stem side in a load descent step.
[0013] Oneadvantageis providingacontroldevice that
is able to work at low piloting pressure in a load descent
step.

[0014] One advantage is reducing significantly the risk
of cavitation.

[0015] Oneadvantageis providingacontroldevice that
is not affected by possible counterpressure produced by
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the distributor.

[0016] One advantage is making available a control
device of an actuator with which it is possible to pressu-
rize selectively both chambers (stem side and bottom
side) of a dual effect hydraulic cylinder.

[0017] One advantage is enabling not only the bottom
side but also the stem side of a hydraulic cylinder to be
blocked and protected.

[0018] One advantage is that, at least in some embod-
iments, the control device does not require an additional
pipe to be used for direct connecting to draining, i.e. in
addition to the tubes connected to the distributor.
[0019] Such objects and advantages, and still others,
are achieved by a control device according to one or more
of the claims set out below.

[0020] Inoneembodiment, acontroldevice comprises:
a recirculating conduit through which an operating fluid,
in a load descent step, can exit from the chamber on the
bottom side of a hydraulic cylinder to re-enter the cham-
ber on the stem side; a drain conduit for draining from
the recirculating conduit a fraction of fluid that does not
recirculate; a circuit element that generates a localized
pressure difference in the drain conduit; a flow control
valve in the recirculating conduit controlled by two piloting
pressures taken from the two opposite sides of the afore-
said circuit element.

[0021] Inone embodiment, a control device comprises
the aforesaid recirculating conduit, the aforesaid drain
conduit, the aforesaid circuit element and an insulating
element arranged in a portion of circuit comprised be-
tween the circuit element and the recirculating conduit,
such as to insulate the circuit element from the chamber
on the stem side of the hydraulic cylinder. The insulating
element may comprise, for example, a one-way valve
that prevents a flow towards the second conduit.

Brief description of the drawings

[0022] Theinvention can be better understood and im-
plemented with reference to the attached drawings that
illustrate some embodiments thereof by way of non-lim-
iting examples.

Figure 1 shows a diagram of a first embodiment of
a control device according to the invention.

Figure 2 shows a diagram of a second embodiment
of a control device according to the invention.
Figure 3 shows a diagram of a third embodiment of
a control device according to the invention.

Figure 4 shows a diagram of a fourth embodiment
of a control device according to the invention.
Figure 5 shows a diagram of a fifth embodiment of
a control device according to the invention.

Figure 6 shows a diagram of a sixth embodiment of
a control device according to the invention.

Figure 7 shows some circuit elements, each of which
is usable for generating a localized pressure differ-
ence instead of or in addition to the circuit element
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11 of the diagrams shown in figures 1 to 6.

Detailed description

[0023] With reference to the aforesaid figures, overall
with 1 a control device for the control of a fluid actuator
2 has been indicated. In particular, the actuator 2 may
comprise a linear actuator. In particular, the actuator 2
may comprise a hydraulic actuator (cylinder).

[0024] The fluid actuator 2 may be used, in particular,
in a lifting apparatus for the ascent and descent of a load.
The fluid actuator 2 may be used, for example, in an
overhead platform, in a hydraulic crane for trucks, etc.
[0025] The fluid actuator 2 may comprise, as in this
embodiment, at least a first chamber 3 (or chamber on
the stem side). The fluid actuator 2 may comprise, as in
this embodiment, at least a second chamber 4 (or cham-
ber on the bottom side). The cross section of the second
chamber 4 may be, as in this embodiment, greater than
the cross section of the first chamber 3.

[0026] The control device 1 may be, as in these em-
bodiments, operationally associated with a distributor D
of operating fluid. The distributor D may comprise, as in
these embodiments, a four-way and three-position dis-
tributor. The distributor D may comprise, in particular, at
least two operating ways, for example a first way B and
a second way A, which are connectable to the control
device 1.

[0027] The distributor D may comprise, in particular,
at least one way P connected to a supply and at least
one way T connected to a drain.

[0028] The distributor D may be configured, for exam-
ple, so as to adopt a central position in which the first
way B and/or the second way A are not connected to the
supply way P and/or in which the first way B and/or the
second way A are not connected to the drain way T. In
particular, in the embodiments disclosed here, in the cen-
tral position, ways A and B are blocked, so that neither
the first way B nor the second way A are connected to
either the drain way T, or to the supply way P.

[0029] The control device 1 may comprise, in particu-
lar, a plurality of fluid connection ports. The control device
1 may comprise, in particular, a circuit for the passage
of an operating fluid.

[0030] The aforesaid plurality of fluid connection ports
may comprise, as in these embodiments, a first port C1
intended, in use, to connect with the first chamber 3 of
the actuator 2 that uses the operating fluid. The aforesaid
plurality of fluid connection ports may comprise, as in
these embodiments, a second port C2 intended for con-
nection with the second chamber 4 of the actuator. The
aforesaid plurality of fluid connection ports may com-
prise, as in these embodiments, a third port V1 that may
be intended, in particular, for connection with the first way
B of the distributor of the operating fluid. The aforesaid
plurality of fluid connection ports may comprise, as in
these embodiments, a fourth port V2 that may be intend-
ed, in particular, for connection with the second way A
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of the distributor.

[0031] The aforesaid circuit for the passage of the op-
erating fluid may comprise, as in these embodiments, a
first conduit 5 that connects the second port C2 to the
fourth port V2. The aforesaid circuit for the passage of
the operating fluid may comprise, as in these embodi-
ments, a first valve 6 arranged in the first conduit 5. The
first valve 6 may be arranged, in particular, to permit the
flow to the second port C2 and/or to prevent the flow to
the fourth port V2. The first valve 6 may comprise, as in
this embodiment, a flow direction control valve, for ex-
ample a check valve (with a spring, which is normally
closed). The first valve 6 may be configured (for example
by calibrating the spring) to open at a pressure value
comprised, for example, between 0 and 10 bar, or be-
tween 0.1 and 5 bar, in particular around 1 bar.

[0032] The aforesaid circuit for the passage of the op-
erating fluid may comprise, as in these embodiments, a
second conduit 7 in a branch relationship with the first
conduit 5 to connect the latter to the first port C1. The
aforesaid circuit for the passage of the operating fluid
may comprise, as in these embodiments, a second valve
8 arranged in the second conduit 7 for control of the fluid.
The second valve 8 may be arranged, in particular, to
permit the flow (in a load descent step) so that at least a
first fraction of the operating fluid that exits the second
chamber 4 (bottom side) can recirculate in the second
conduit 7 and then return to the first chamber 3 (stem
side), to enable the movable element (piston) of the ac-
tuator 2 to move in the descent step of the load. The
second valve 8 may comprise, in particular, a flow control
valve. The second valve 8 may comprise, as in these
embodiments, a dual piloting valve. The second valve 8
may comprise, as in these embodiments, a balancing
valve.

[0033] The aforesaid circuit for the passage of the op-
erating fluid may comprise, as in these embodiments, a
third conduit 9 in a branch relationship with the second
conduit 7 to connect the latter to the third port V1.
[0034] The aforesaid circuit for the passage of the op-
erating fluid may comprise, as in these embodiments, a
third valve 10 arranged in the third conduit 9. The third
valve 10 may be arranged, in particular, to permit the flow
coming from the second conduit 7 and/or to prevent the
flow that is directed to the second conduit 7.

[0035] The third valve 10 may comprise, as in the em-
bodiments in figures 1 to 6, a flow direction control valve,
for example a check valve (with a spring, which is nor-
mally closed). The third valve 10 may be configured (for
example by calibrating the spring) to open at a pressure
value comprised, for example, between 0 and 20 bar, or
between 1 and 10 bar, in particular around 5 bar.
[0036] The aforesaid circuit for the passage of the op-
erating fluid may comprise, as in these embodiments, at
least one circuit element 11 arranged for generating a
localized pressure drop in a portion of circuit connected
to the third port V1. This circuit element 11 may be ar-
ranged, in particular, in the third conduit 9. This circuit
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element 11 may be arranged, in particular, between the
third valve 10 and the third port V1. This circuit element
11 may be arranged, in particular, between the third port
V1 and the first conduit 5 (as in the embodiments of fig-
ures 1, 3, 4 and 6). This circuit element 11 may be ar-
ranged, in particular, between the third port V1 and afifth
port 16 (or a portion of conduit 17) intended for connection
to adrain T (as will be explained better with reference to
the embodiments of figures 2 and 5).

[0037] This circuit element 11 may comprise, as in the
embodiments in figures 1 to 6, a pressure control valve,
for example a (direct) pressure relief valve, in particular
a valve configured for a pressure value comprised be-
tween 0 and 50 bar, or between 1 and 40 bar, for example
around 20 bar.

[0038] Nevertheless, the circuitelement 11 could com-
prise, instead of orin addition to the aforesaid direct pres-
sure relief valve, any one of the elements illustrated in
figure7,i.e.achoke 111, acheckvalve 112 (with aspring,
which is normally closed), a check valve 113 (with a
spring, which is normally closed, with variable closing
force), a piloted pressure relief valve 114 (with electric,
for example, proportional, control), or another circuit el-
ement (also of known type) thatis able to generate a loss
of hydraulic load or a pressure difference AP, that is lo-
calized and variable with the variation of the flowrate.
[0039] The control device 1 may comprise, as in these
embodiments, a first piloting conduit 12 arranged for pi-
loting the second valve 8 with a first piloting pressure
taken from a portion of circuit connected to a first side
(supply side) of the circuit element 11. This first side of
the circuit element 11 may be, in particular, facing the
third port V1.

[0040] The control device 1 may comprise, as in these
embodiments, a second piloting conduit 13 arranged for
piloting (opposing the first piloting pressure) the second
valve 8 with a second piloting pressure taken from a por-
tion of circuit connected to a second side (drain side) of
the circuit element 11 opposite the aforesaid first side
(supply side).

[0041] In particular, the second piloting pressure may
be taken from a portion of circuit connected to the circuit
element 11 and to the third valve 10. The second piloting
pressure may be taken, as in the embodiments of figures
1, 3,4 and 6, from a circuit portion connected to the fourth
port V2 and to the first valve 6. The second piloting pres-
sure may be taken, as in the embodiments of figures 2
and 5, from a circuit portion connected to a port connect-
edtoadrainT.

[0042] The circuit element 11 may be configured, in
particular, so as to transform a flowrate variation, deter-
mined by the distributor D, into a variation of piloting pres-
sure/s of the second valve 8 (in particular into a variation
of the first piloting pressure and/or of the second piloting
pressure and/or of the difference between the first and
the second piloting pressure), as the variation of the flow-
rate will result in a consequent variation of the load loss
(in particular of the pressure drop AP) through the circuit
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element 11.

[0043] The circuit element 11 may be, thus, configured
in such a manner as to generate a pressure difference
(variable according to the flowrate in the circuit, in par-
ticular the flowrate generated by the distributor D) on the
basis of which the (differential) dual piloting signal can
be supplied to the second valve 8, i.e. to the control valve
of the flowrate (balancing valve) during the load descent
step.

[0044] The aforesaid circuit for the passage of the op-
erating fluid may comprise, as in these embodiments, at
least one portion of conduit arranged for permitting a flow
coming from the second conduit 7 and directed to a drain
T, in aload descent step, so as to drain at least a second
fraction of the operating fluid that cannot go to the first
port C1 and cannot thus recirculate to the first chamber
3, as the first chamber 3 (stem side) is an actuator cham-
ber with a cross section and a volume that are less than
the second chamber 4 (bottom side).

[0045] The aforesaid portion of conduit may comprise,
as in the embodiments of figures 1, 3, 4 and 6, a portion
of conduit 14 that may connect the second conduit 7, in
particular, to the third port V1. The portion of conduit 14
may connect the second conduit 7, in particular, to the
third conduit 9. The circuit may comprise, as in the em-
bodiments of figures 1, 3, 4 and 6, a fourth valve 15 ar-
ranged in the portion of conduit 14. The fourth valve 15
may be arranged, in particular, to permit a flow that comes
from the second conduit 7 and prevent a flow that is di-
rected to the second conduit 7.

[0046] The fourth valve 15 may comprise, in particular,
a flow direction control valve, for example a check valve
(with a spring, which is normally closed). The fourth valve
15 may be configured (for example by calibrating the
spring) to open at a pressure value comprised, for exam-
ple, between 0 and 10 bar, or between 0.1 and 5 bar, in
particular around 1 bar. The calibration pressure of the
fourth valve 15 may be, in particular, less than the cali-
bration pressure of the third valve 10.

[0047] The first conduit 5 may be connected, as in the
embodiments of figures 1, 3, 4 and 6, to a circuit portion
(for example in a connection point) comprised between
the circuit element 11 and the third valve 10.

[0048] The control device, according to the embodi-
ment in figure 1, is configured so as to pressurize the
second chamber 4 (bottom side) directly by the supply
pump (through the distributor D) in a load ascent step
and so as not to pressurize (directly by the supply pump,
through the distributor D) the first chamber 3 (stem side)
either in an ascent step, or in a descent step. In this em-
bodiment, the control device 1 works, during the descent
step, at relatively low piloting pressure (for example 25
bar). The calibration pressure of the second valve 8 may
be, in particular, greater (slightly greater, for example
than about 5 bar) than the calibration pressure of the
circuit element 11 (pressure relief valve), so that, as in
these embodiments, the second valve 8 may operate at
about 25 bar and the circuit element 11 may operate at
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about 20 bar.

[0049] The pressure in the first chamber 3 may remain
(substantially) constant, in particular at a pressure value
determined by the calibration of the third valve 10 (for
example 5 bar). For this reason, the value of the pressure
in the first chamber 3 may be in fact known, so it is pos-
sible to simplify the device, the use of the pressure-meas-
uring means being avoidable that is normally provided,
in devices of known type, to know the pressure in the first
chamber 3 in order to ensure the safety of the lifting ap-
paratus.

[0050] The plurality of connecting ports may comprise,
as in the embodiments of figures 2 and 5, at least a fifth
port 16 intended for connection to a drain T. Alternatively
to the portion of conduit 14 of the embodiments of figures
1, 3, 4 and 6, the aforesaid portion of conduit may com-
prise, as in the embodiments of figures 2 and 5, a portion
of conduit 17 that branches off from a portion of the third
conduit 9, in particular a portion of the third conduit 9
comprised between the circuit element 11 and the third
valve 10, to connect the third conduit 9 to the fifth port
16 (drain).

[0051] The control device, according to the embodi-
ment in figure 2, is configured in such a manner as not
to be affected by possible counterpressure generated by
the distributor D, by virtue of the direct connection to the
drain T through the fifth port 16.

[0052] The aforesaid circuit for the passage of the op-
erating fluid may comprise, as in the embodimentin figure
3, afifth valve 18 arranged in a circuit portion comprised
between the second valve 8 and the first port C1.
[0053] Thefifthvalve 18 may be arranged, in particular,
to permit a flow thatcomes from the second valve 8 and/or
to prevent a flow that is directed to the second valve 8 or
to the third valve 10. The fifth valve 18 may comprise, in
particular, a flow direction control valve, for example a
check valve (with a spring, which is normally closed). The
fifth valve 18 may be configured (for example by calibrat-
ing the spring) to open at a pressure value comprised,
for example, between 0 and 10 bar, or between 0.1 and
5 bar, in particular around 1 bar (less than the calibration
pressure of the third valve 10).

[0054] The aforesaid circuit for the passage of the op-
erating fluid may comprise, as in the embodiments of
figures 3 and 6, a sixth valve 19 arranged parallel to the
fourth valve 15. The sixth valve 19 may be arranged in
a circuit portion connected on one side to the first port
C1 and on the opposite side to the third port V1.

[0055] The embodiment in figure 3 enables not only
the second chamber 4 (bottom side), but also the first
chamber 3 (stem side) to be pressurized selectively.
[0056] Also the embodiment in figure 6 enables not
only the second chamber 4 (bottom side), but also the
first chamber 3 (stem side) to be pressurized selectively.
[0057] The sixth valve 19 may be arranged, in partic-
ular, to permit a (supply) flow that is directed to the first
port C1, to pressurize the first chamber 3 (stem side) and
prevent a flow that comes from the first port C1. The sixth
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valve 19 may comprise, in particular, a flow direction con-
trol valve, for example a check valve piloted to closure.
[0058] The aforesaid circuit for the passage of the op-
erating fluid may comprise, as in the embodiments of
figures 3 and 6, a third piloting conduit 20 for piloting the
sixth valve 19 with a piloting pressure taken from a circuit
portion connected to the first valve 6, to the second valve
8 and to the second port C2.

[0059] The aforesaid circuit for the passage of the op-
erating fluid may comprise, as in the embodiments of
figures 3 and 6, a choke S arranged on a circuit portion
on the first side of the circuit element 11 (the side facing,
in particular, the third port V1). The choke S may be ar-
ranged, in particular, between a removal point for taking
the first piloting pressure (first piloting conduit 12) and a
circuit zone connected to the third port V1, to the fourth
valve 15 and to the sixth valve 19.

[0060] The aforesaid circuit for the passage of the op-
erating fluid may comprise, as in the embodiments of
figures 4, 5 and 6, a seventh valve 21 arranged in the
second conduit 7 between the first port C1 and the third
conduit 9.

[0061] The seventh valve 21 may be arranged, in par-
ticular, to permit a direct flow to the first port C1 and to
prevent a flow coming from the first port C1. The seventh
valve 21 may comprise, in particular, a flow direction con-
trol valve, for example a check valve (with a spring, which
is normally closed) piloted to opening. The seventh valve
21 may be configured (for example by calibrating the
spring) for closing up to a pressure value comprised, for
example, between 0 and 10 bar, or between 0.1 and 5
bar, in particular around 1 bar (less than the calibration
pressure of the third valve 10).

[0062] The aforesaid circuit for the passage of the op-
erating fluid may comprise, as in the embodiments of
figures 4, 5 and 6, a fourth piloting conduit 22 for piloting
to opening the seventh valve 21 with a piloting pressure
taken in a circuit portion connected to the circuit element
11 and to the third valve 10.

[0063] The control device, according to the embodi-
ment in figure 4, permits operation of the dual effect ac-
tuator 2. The seventh valve 21 enables, in particular, the
first chamber 3 (stem side) to be blocked and protected.
[0064] The control device, according to the embodi-
ment in figure 5, permits operation of the dual effect ac-
tuator 2. The seventh valve 21 permits, in particular, the
first chamber 3 (stem side) to be blocked and protected.
In this embodiment the fifth port 16 is connectable to the
drain T. The control device is not affected, in this case,
by possible counterpressure generated by the distributor
D.

[0065] The third valve 10 and/or the fourth valve 15 (if
present) may act, in particular, as an insulating means
arranged in a portion of circuit comprised between the
circuit element 11 and the second conduit 7 (recirculating
or regeneration conduit), so as to insulate the circuit el-
ement 11 from the first chamber 3 (stem side) of the ac-
tuator 2. The insulating means may comprise, as in these
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embodiments, a check valve that prevents a flow directed
to the second conduit 7.

[0066] The second conduit 7 may actas a recirculating
or regeneration conduit to enable the operating fluid, in
a load descent step, to exit from the second chamber 4
(bottom side) to partially re-enter the first chamber 3
(stem side). The third conduit 9 may act, at least partially,
as a drain conduit that enables the fraction of fluid that
cannot recirculate to be drained from the second conduit
7. The circuit element 11 may be used for generating a
localized pressure difference that may be used to remove
two piloting pressures that command in an opposite man-
ner the second valve 8 that controls the flow into the
second conduit 7 (recirculating flow) in particular in the
descent step of the load.

Claims

1. Control device (1) comprising a circuit for the pas-
sage of an operating fluid and a plurality of connec-
tion ports for connection of the circuit with the out-
side, wherein said plurality of connecting ports com-
prises at least:

- afirst port (C1) intended for connection with a
first chamber (3) of an actuator (2) that uses the
operating fluid;

-asecond port (C2) intended for connection with
a second chamber (4) of the actuator (2) that is
opposite the first chamber (3);

- a third port (V1) intended for connection with
atleast one supply and/or with atleast one drain;
- a fourth port (V2) intended for connection with
atleast one supply and/or with atleast one drain;

wherein said circuit comprises at least:

- a first conduit (5) connecting said fourth port
(V2) with said second port (C2);

- a first valve (6) arranged in said first conduit
(5) to allow the flow to said second port (C2) so
that the operating fluid can enter the second
chamber (4);

- a second conduit (7) that branches off from
said first conduit (5) in a section between said
first valve (6) and said second port (C2) to con-
nect said second port (C2) with said first port
(C1);

- a second valve (8) arranged in said second
conduit (7) to control the flow coming from said
second port (C2) so that at least a fraction of the
operating fluid that comes from said second port
(C2), exiting from the second chamber (4), can
go toward said first port (C1) for recirculating to
the first chamber (3);

- atleastone circuitelement (11) thatis arranged
to generate a localized pressure difference and
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is connected with said third port (V1);

- afirst piloting conduit (12) for piloting said sec-
ond valve (8) with a first piloting pressure taken
from a circuit section arranged on a first side of
said circuit element (11).

2. Device according to claim 1, wherein said circuit
comprises at least:

- a third conduit (9) that branches off from said
second conduit (7) in a section between said
second valve (8) and said first port (C1) to con-
nect said second conduit (7) with said third port
(V1);

- at least one other circuit element (10; 15) ar-
ranged in a circuit section between said circuit
element (11) and said second conduit (7) to al-
low a flow coming from said second conduit (7).

3. Device according to claim 2, wherein said at least
one other circuit element comprises atleast one third
valve (10) arranged in said third conduit (9).

4. Device according to claim 3, wherein:

- said plurality of connecting ports comprises at
least one fifth port (16) intended for connection
with a drain (T);

- said circuit comprises a conduit section (17)
that branches off from a portion of said third con-
duit (9) which is comprised between said circuit
element (11) and said third valve (10) in such a
way as to connect said third conduit (9) with said
fifth port (16).

5. Device according to claim 3, wherein:

- said at least one other circuit element compris-
es a fourth valve (15) arranged in a conduit sec-
tion (14) which connects said second conduit (7)
with said third conduit (9);

- said first conduit (5) comprises a circuit portion
that is between said fourth port (V2) and said
first valve (6) and that is connected to said circuit
element (11) and to said third valve (10).

6. Device according toany one of claims 2to 5, wherein
said circuit comprises at least:

- a sixth valve (19) arranged in parallel to said
at least one other circuit element (15) to allow a
flow to said first port (C1);

- a choke (S) arranged between a taking point
of said first piloting pressure and a circuit section
that is connected to said third port (V1), to said
atleast one other circuit element (15) and to said
sixth valve (19).
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Device according to any one of claims 2 to 6, wherein
said circuit comprises a seventh valve (21) arranged
in said second conduit (7) between said first port
(C1) and said third conduit (9) and a fourth piloting
conduit (22) for piloting said seventh valve (21) with
a piloting pressure taken from a circuit section be-
tween said circuit element (11) and said at least one
other circuit element (10).

Device according to any one of claims 2to 7, wherein
said circuit element (11) is arranged in said third con-
duit (9).

Device according to any one of claims 2 to 8, wherein
said at least one other circuit element (10) is ar-
ranged in said third conduit (9).

Device according to any one of claims 2to 9, wherein
said circuit comprises at least one circuit portion that
connects together said first conduit (5) and said third
conduit (9).

Device according to any one of claims 2to 10, where-
in said circuit comprises at least one circuit portion
for the mutual connection between said first valve
(6), said circuit element (11), said at least one other
circuit element (10) and said fourth port (V2).

Device according to any one of the preceding claims,
wherein said first side of said circuit element (11) is
directed toward said third port (V1).

Device according to any one of the preceding claims,
wherein said circuit comprises at least one second
piloting conduit (13) for piloting said second valve
(8) with a second piloting pressure that is opposite
to said first piloting pressure and that is taken from
a circuit section arranged on a second side of said
circuit element (11).

Device according to any one of the preceding claims,
wherein said circuit comprises at least one fifth valve
(18) arranged in a circuit section between said sec-
ond valve (8) and said first port (C1) to prevent a flow
towards said second valve (8).

Lifting apparatus comprising:

-atleastone fluid actuator (2) comprising atleast
one first chamber (3) and at least one second
chamber (4); said fluid actuator (2) comprising,
in particular, a hydraulic cylinder with a stem rod
chamber, that is said first chamber (3), and a
bottom chamber, that is said second chamber
(4);

- at least one distributor (D) with at least one first
way (B), one second way (A), one supply way
(P) and one drain way (T);
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- a control device (1) made according to any one
of the preceding claims, wherein said first port
(C1) is connected with said first chamber (3),
said second port (C2) is connected with said
second chamber (4), said third port (V1) is con-
nected with said first way (B), and said fourth
port (V2) is connected with said second way (A).
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Fig. 6
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