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(57)  The valve comprises: at least a first opening
(11), at least a second opening (12) and at least a third
opening (13); a first obturator (14), mobile between at
least a first position thereof, in which it prevents a con-
nection between the first opening (11) and the second
opening (12), and at least a second position, in which it
places the first opening (11) and the second opening (12)
in communication. The first obturator (14) is mobile from
the first position to the second position by effect of a pilot
pressure which acts in opposition to a force exerted by
elastic means (17) operating inside a chamber (18),
which tend to push the first obturator (14) from the second
position towards the first position thereof. A second ob-
turator (19) is mobile between at least a first position, in
which it prevents a connection between the first opening
(11) and a pilot chamber (16), and at least a second po-
sition, in which it places the first opening (11) in commu-
nication with the pilot chamber (16). The second obtura-
tor (19) is mobile from the first position towards the sec-
ond position by effect of a thrust exerted by the pressure
at the first opening (11) directed in opposition to elastic
means (20) which tend to push the second obturator (19)
from the second position towards the first position. A dis-
tributor (21) selectively places the chamber (18) in com-
munication with the second opening (12) or with the third
opening (13).

A high pressure relief and control valve assembly
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Description

[0001] The prior artincludes high pressure and control
valves for hydraulic actuators which are predisposed to
be inserted in an activation circuit of a double-acting hy-
draulic actuator. As is known, the actuator is generally
provided with a first opening, through which pressurised
fluid can be sent to the actuator to determine a displace-
ment in opposition to an external load, and a second
opening, through which pressurised fluid can be sent to
the actuator to determine a displacement which in agree-
ment with the direction of the external load. The circuit
further comprises a four-way three-position distributor
which in a central position has at least one closed way
which is predisposed to connect to the first opening of
the actuator. The presence of the closed central way con-
tributes to guaranteeing that under normal actuator rest
conditions, the load is maintained in a stationary position,
in particular in a case where the hydraulic actuator is
constituted by a double-acting cylinder used to raise and
lower a load of a determined weight. In a rest condition
of the actuator, in which the distributor is in the central
position, the first actuator opening is connected to the
closed way of the distributor so that the load is thus main-
tained in a stationary position. A safety valve is generally
connected to the closed way of the distributor:

[0002] Valves of known type usually comprise at least
a first opening, connected to the first opening of the ac-
tuator, at least a second opening, which in the central
position of the actuator is connected to the closed way
of the actuator, and at least a third opening, connected
to the second opening of the actuator and to the distrib-
utor.

[0003] The prior-art valves comprise a first obturator,
mobile between at least a first position, in which the ob-
turator prevents a connection between the first opening
and the second opening of the valve, and at least a sec-
ond position, in which it places the first and second valve
openings in communication. The first obturator is solidly
provided with a pilot piston which is mobile within a pilot
chamber by effect of a pilot pressure which pushes the
first obturator from the first towards the second position,
acting against elastic means which operate inside a
chamber, which elastic means push the first obturator
from the second towards the first position. The pilotcham-
ber of the first obturator is connected to the third opening
of the valve. In this way, when pressurised fluid is sent
to the second opening of the actuator, the first obturator
receives the pilot pressure via the third opening of the
valve and is placed in the second position. In the second
position the first opening and the second opening of the
valve are connected and enable a discharging of the fluid
from the actuator.

[0004] The displacement of the first obturator from the
first towards the second position requires the chamber
containing the elastic means to be depressurised. This
is generally done either by ventilating the chamber to-
wards the outside or by connecting the chamber to a low-
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pressure reservoir.

[0005] Both the solutions have drawbacks: the venti-
lation of the chamber towards the atmosphere, thanks to
possible faults in the sealing gaskets acting on the first
obturator, might determine losses of oil towards the out-
side; the connection of the chamber to the low-pressure
reservoir causes plant complications which are often de-
cisively important. There have also been cases in which,
for functional reasons, the chamber in which the elastic
means operate must be pressurised in certain circum-
stances and depressurised in others. Requirements of
this type make the above-described solutions unsuitable.
[0006] The main aim of the present invention is to pro-
vide a high-pressure and control valve which overcomes
the drawbacks in valves of known type.

[0007] An advantage of the valve of the present inven-
tion is that it enables a depressurisation of the chamber
in which the elastic means operate, which elastic means
act on the first obturator without there being any need to
ventilate the chamber to the outside and without any need
to provide connection conduits between the chamber and
alow-pressurereservoir. A further advantage of the valve
of the invention is to enable control of the chamber de-
pressurisation.

[0008] Further characteristics and advantages of the
invention will better emerge from the detailed description
that follows, made with reference to the accompanying
figures of the drawings, given by way of non-limiting ex-
ample, and in which:

- figure 1 is a schematic view of a valve of the present
invention in combination with a circuit for activation
of a double-acting hydraulic actuator;

- figure 2 is a schematic representation of the valve
of figure 1 in a different operational configuration.

[0009] In a preferred but not exclusive use, the valve
of the presentinvention is inserted in an activation circuit
for a double-acting hydraulic actuator 100 provided with
a first opening 101, through which pressurised fluid can
be sent to the actuator to cause a displacement in oppo-
sition to an external load, and a second opening 102,
through which pressurised fluid can be sent to the actu-
ator to cause a displacement in agreement with the ex-
ternal load. The circuit comprises a four-way three-posi-
tion distributor 103, which in the central position thereof
exhibits at least a way 103a which is closed and predis-
posed to connect to the first opening 101 of the actuator
100. A first conduit 110 connects the distributor 103 to
the first opening 101 of the actuator 100, while a second
conduit 111 connects the distributor 103 to a valve ac-
cording to the present invention. A safety valve 104 is
connected to the closed way 103a of the distributor 103
by a branch 111a of the second conduit 111.

[0010] The valve of the invention comprises at least a
firstopening 11, atleast a second opening 12 and at least
a third opening 13. In the preferred use the valve is con-
nected to the closed way 103a of the distributor 103 and
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to the safety valve 104 at the second opening 12. At the
first opening 11 the valve can e connected to the first
opening 101 ofthe actuator 100, while at the third opening
13 it can be connected to the second opening 102 of the
actuator 100 and the distributor 103.

[0011] The valve further comprises a first obturator 14,
mobile between at least a first position, in which it pre-
vents a connection between the first opening 11 and the
second opening 12, and at least a second position, in
which is places the first opening 11 and the second open-
ing 12 in communication. The first obturator 14 is provid-
ed with a pilot piston 15 solidly connected thereto which
is mobile in a pilot chamber 16 by effect of a pilot pressure
which pushes the first obturator from the first towards the
second position. The pilot chamber 16 is connected to
the third opening 13 of the valve, preferably through a
choke 50, the function of which will be more fully ex-
plained herein below. Elastic means 17, preferably con-
stituted by a calibratable helix spring, operate inside a
chamber 18 and push the first obturator from the second
position towards the first position, antagonistically to the
action of the pilot pressure.

[0012] The valve further comprises a second obturator
19 which is mobile between at least a first position, in
which it prevents a connection between the first opening
11 and the pilot chamber 16, and at least a second po-
sition, in which it places the first opening 11 in commu-
nication with the pilot chamber 16. The second obturator
is mobile from the first position towards the second po-
sition by effect of the thrust exerted thereon by the pres-
sure present at the first opening 11, which pressure acts
against the elastic means 20, preferably constituted by
a calibratable helix spring, which push the second obtu-
rator 19 from the second position towards the first posi-
tion.

[0013] A basic aspect of the valve is constituted by the
presence of a distributor 21 which alternatively places
the chamber 18, in which the elastic means 17 act of the
first obturator 14 act, in communication with the second
opening 12 or with the third opening 13. The presence
of the distributor 21 constitutes the main development
with respect to valves of known type.

[0014] The distributor 21 comprises a third obturator
22, mobile between at least a first position, in which it
places the chamber 18 in communication with the second
opening 12 of the valve, and at least a second position,
in which it places the vane 18 in communication with the
third opening 13 of the valve.

[0015] The third obturator 22 comprises a first end por-
tion provided with a pilot surface 23 which is mobile inside
a pilot chamber 24 for effecting a pilot pressure which
pushes the third obturator 22 from the first towards the
second position, in opposition to the elastic means 25,
preferably constituted by a calibratable helix spring,
which elastic means 25 push the third obturator from the
second towards the first position.

[0016] The pilot chamber 24 of the third obturator 22
is in communication with the third opening 13 of the valve,
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preferably through a choke 50. In particular the pilot
chamber 16 of the first obturator 14 and the pilot chamber
24 of the third obturator 22 are in communication with
the third opening 13 through the same choke 50. Both
the pilot chambers 16, 24 can further be set in commu-
nication with the first opening 11 of the valve thanks to
the second obturator 19, specifically when the second
obturator 19 is in the second position thereof.

[0017] The valve of the present invention operates as
follows.

[0018] Supposing a situation in which the hydraulic ac-
tuator 100 is constituted by a double-acting cylinder used
for raising and lowering a weight of a determined amount,
and that an initial condition exists, illustrated in figure 1,
in which the distributor 103 is in the central position, the
actuator 100 in this position is still, as no pressurised fluid
is sent to the actuator and the first opening 101 of the
actuator is connected to the closed way 103a of the dis-
tributor. The load is thus maintained in a stationary con-
dition.

[0019] Ifthe distributor is now activated, bringing it into
a position in which pressurised oil is supplied to the sec-
ond opening 102 of the actuator 100 (figure 2), the supply
of pressurised fluid to the second opening 102 causes a
displacement of the actuator in the same direction as the
resistant weight, in this case, for example, leading to a
lowering of the weight.

[0020] The pressurised fluid, through the third opening
13 of the valve of the invention, reaches the pilot chamber
16 of the first obturator 14, which by effect of the thrust
received from the pilot piston 15 moves from the first
position towards the second position, placing the first
opening 11 and the second opening 12 of the valve in
communication.

[0021] If during the descent of the load the distributor
103 is very rapidly brought back into the central position,
for example in a case of rapid arrest of the lowering op-
eration, the pressure at the third opening 13 of the valve
drops brusquely. The presence of the choke 50 interpo-
sitioned between the pilot chamber 16 of the first obtu-
rator 14 and the pilot chamber 24 of the third obturator
22 determines, however, a certain delay in the pressure
drop within the pilot chambers 16, 24, enabling the fluid
present in the actuator to discharge through the second
opening 12 of the valve. Any inertiacaused pressure
peaks on load arrest can be discharged via the safety
valve 104 connected to the second opening 12 of the
valve.

[0022] In presence of an overload, i.e. when there is
an overpressure at the first opening 101 of the actuator
100, the ready displacement of the first obturator 14 and
the third obturator 22 is guaranteed by the rapid opening
of the second obturator 19 which, owing to the increase
of pressure at the first opening 11 of the valve, displaces
from the first position towards the second position, plac-
ing the first opening 11 in communication with the pilot
chambers 16, 24 of the first and third obturators. The
elastic means 20 which act on the second obturator 19
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exert a thrust on the second obturator 19 which is such
that the pressure needed to determine the displacement
of the second obturator 19 from the first position towards
the second position is less than (or equal to) the pressure
needed to cause a displacement of the first obturator 14
from the first position towards the second position.
[0023] The chamber 18 in which the elastic means 17
of the first obturator operate is rapidly depressurised as
the elastic means 25 which act on the third obturator 22
exert thereon a thrust which is such that the pressure
needed to determine the displacement of the third obtu-
rator 22 from the first towards the second position is de-
cidedly lower than the pressure needed to determine the
displacement of the first obturator 14 from the first to-
wards the second position.

[0024] From a constructional point of view, the valve
preferably comprises a main body, denoted only sche-
matically by the broken line surrounding the three obtu-
rators 14, 19, 22, internally of which the sliding seats of
the various obturators are afforded, as well as the con-
necting conduits between the various openings of the
valve and between the obturators. In particular, the first
conduit 110 which connects the distributor 103 to the first
opening 101 of the actuator 100 can be afforded partially
internally of the main body of the valve. Alternatively, as
illustrated in figure 1, the first conduit 110 can be external
of the main body of the valve with a connection to the
third opening 13 of the valve.

[0025] The first obturator 14 is cylindrical and compris-
es at least a shaped portion 14a predisposed to position
strikingly against a mobile seating 27 at the first position
of the first obturator 14, and a stem 14b which conjoins
the shaped portion 14a to the pilot piston 15. The seating
27 is elastically mobile by effect of a positive pressure
difference between the second opening 12 and the first
opening 11 of the valve, which allows a fluid flow from
the second opening 12 towards the first opening 11 of
the valve. The shaped portion 14a is arranged between
the stem 14b and an end portion 14c on which the elastic
means 17 of the first obturator 14 act.

[0026] The first obturator 14 is slidable in a seating
which comprises a first tract 28, in which the pilot piston
15 of the first obturator 14 sealedly slides, which first tract
delimits the pilot piston 16 of the first obturator 14. A
second tract 29, consecutive to the first tract 28, unseal-
edly houses at least a portion of the stem 14b. This sec-
ond tract internally comprises the mobile seating 27, at
an opposite end with respect to the first tract. The mobile
seating 27 is constituted by a ring pushed by a spring in
the direction of the shaped portion 14a of the first obtu-
rator 22. A third tract 30 of the seating of the first obturator
14, consecutive to the second tract 29, internally houses
a tubular element 31 in which the end portion 14c of the
first obturator 14 slides. The tubular element 31 delimits
the chamber 18 in which the elastic means 17 acting on
the first obturator 14 act. The chamber 18 is provided
with a breather opening 18a.

[0027] At least a first opening 29a of the sliding seat
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ofthefirst obturator 14 opensinto the inside of the second
tract 29 of the seat itself. The first opening 29a is con-
nected to the first opening 11 of the valve of the invention.
At least a second opening 30a of the sliding seat of the
first obturator 14 opens into the third tract 30 of the seat
and is connected to the second opening 12 of the valve.
[0028] The presence of the mobile seat 27, as already
mentioned, allows the fluid flow from the second opening
12 to the first opening 11 of the valve. This flow, in the
illustrated embodiment, occurs when the distributor 103
is displaced into the position in which the pressurised
fluid is sent to the second opening 12 of the valve in order
to determine the raising of the load, or more generally a
displacement of the actuator in an opposite direction to
the resistant weight. In these conditions, not illustrated
in detail as the positions of the various obturators are the
same as the positions illustrated in figure 1 except for
that of the obturator in the mobile seat 27 which is how-
ever easily imaginable, the first obturator 14 is in the first
position thereof as it does not receive any pilot pressure.
The pressure at the second opening 12 of the valve de-
termines the displacement of the mobile seat 27 which
distances from the shaped portion 14a of the first obtu-
rator 14, enabling fluid to pass.

[0029] From a constructional point of view, the third
obturator 22 is cylindrical and comprises a first end por-
tion on which the pilot surface 23 is arranged. The third
obturator 22 further comprises a second end portion 22a
and a central portion 22b having a smaller section. The
two end portions are slidable sealedly internally of a seat
32 which, on the side of the pilot surface 23, delimits the
pilot chamber 24.

[0030] The seat 32 of the third obturator 22 is provided
with a first opening 33, connected to the second opening
12 of the valve 12, a second opening 34, connected to
the breather opening 18a of the chamber 18, and a third
opening 35, connected with the third opening 13 of the
valve. The openings of the seat 32 of the third obturator
22 are positioned in such a way that when the third ob-
turator 22 is in the first position, the first opening 33 and
[0031] the second opening 34 atleast partially face the
central portion 22b of the third obturator 22 and are con-
nected to one another, while when the third obturator 22
is in the second position the second opening 34 and the
third opening 35 at least partially face the central portion
22b of the third obturator 22 and are connected to one
another.

[0032] In the absence of pilot pressure acting on the
pilot surface 23, the third obturator 22 goes into the first
position thereof by effect of the thrust exerted by the elas-
tic means 25. In the first position of the third obturator
22, the breather opening 18a of the chamber 18 in which
the elastic means 17 operating on the first obturator 14
are housed is connected to the second opening of the
valve 12 through a path comprising the second opening
34, an annular chamber defined around the central por-
tion 22b of the third obturator 22 and the first opening 33
of the seat 32. In the presence of pilot pressure acting
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on the pilot surface 23, the third obturator 22 goes into
the second position thereof. In the second position of the
third obturator, the breather opening 18a of the chamber
18 in which the elastic means 17 operating on the first
obturator 14 are housed is connected to the third opening
13 of the valve through a path which comprises the sec-
ond opening 34, the annular chamber defined around the
central portion 22b of the third obturator 22 and the third
opening 35 of the seat 32.

Claims

1. Ahigh pressure relief and control valve, comprising:
atleast afirstopening (11), atleasta second opening
(12) and atleast a third opening (13); also comprising
a first obturator (14), mobile between at least a first
position thereof, in which the first obturator (14) pre-
vents a connection between the first opening (11)
and the second opening (12), and at least a second
position thereof, in which the first obturator (14) plac-
es the first opening (11) and the second opening (12)
in communication; the first obturator (14) being mo-
bile between the first position and the second posi-
tion thereof by effect of a pilot pressure which pushes
the first obturator (14) from the first position towards
the second position thereof, in opposition to a force
exerted by elastic means (17) operating inside a
chamber (18), which elastic means (17) tend to push
the first obturator (14) from the second position
thereof towards the first position thereof; a second
obturator (19), mobile between at least a first position
thereof, in which the second obturator (19) prevents
a connection between the first opening (11) and a
pilot chamber (16), and at least a second position
thereof, in which the second obturator (19) places
the first opening (11) in communication with the pilot
chamber (16), the second obturator (19) being mo-
bile from the first position thereof towards the second
position thereof by effect of a thrust exerted by the
pressure at the first opening (11) directed in opposi-
tion to elastic means (20) which tend to push the
second obturator (19) from the second position to-
wards the first position thereof; characterised in
that it comprises a distributor (21) which selectively
places the chamber (18) in communication with the
second opening (12) or with the third opening (13).

2. The valve of claim 1, wherein the distributor (21)
comprises a third obturator (22), mobile between at
least a first position, in which the chamber (18) is
placed in communication with the second opening
(12), and at least a second position, in which the
chamber (18) is placed in communication with the
third opening (13).

3. The valve of claim 2, wherein the third obturator (22)
is provided with a pilot surface (23) which is mobile
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10.

inside a pilot chamber (24) by effect of a pilot pres-
sure which pushes the third obturator (22) from the
first position thereof towards the second position
thereof in opposition to elastic means (25) which
push the third obturator from the second position
thereof towards the first position thereof.

The valve of claims 2 or 3, wherein the pilot chamber
(24) of the third obturator (22) is setin communication
with the first opening (11) via the second obturator
(19), when the second obturator (19) is in the second
position thereof.

The valve of claim 4, wherein the first obturator (14)
is solidly provided with a pilot piston (15) which is
mobile inside a pilot chamber (16), which pilot cham-
ber (16) is in communication with the third opening
(13) via a choke (50).

The valve of claim 4, wherein the pilot chamber (23)
of the third obturator (22) is in communication with
third opening (13) via a choke (50).

The valve of claim 5 or 6, wherein the pilot chamber
(16) of the first obturator (14) and the pilot chamber
(24) of the third obturator (22) are in communication
with the third opening (13) via the choke (50).

The valve of claim 7, wherein the elastic means (20)
acting on the second obturator (19) exert thereon a
thrust which is such that a pressure needed for de-
termining a displacement of the second obturator
(19) from the first position towards the second posi-
tion thereof is less than a pressure needed for de-
termining a displacement of the first obturator (14)
from the first position towards the second position.

The valve of claim 7, wherein the elastic means (25)
which act on the third obturator (22) exert thereon a
thrust which is such that a pressure needed for de-
termining a displacement of the third obturator (22)
from the first position towards the second position
thereof is less than a pressure needed for determin-
ing a displacement of the first obturator (14) from the
first position towards the second position thereof.

An activation circuit for a double-acting hydraulic ac-
tuator (100) provided with a first opening (101),
through which pressurised fluid can be send to the
actuator in order to cause a displacement thereof in
opposition to an external load, and a second opening
(102), through which pressurised fluid can be sent
to the actuator to determine a displacementin agree-
ment with an external load, comprising: a four-way
three-position distributor (103) which in a central po-
sition thereof exhibits at least a way (103a) which is
closed and predisposed to connect to the first open-
ing (101) of the actuator (100); a safety valve (104),
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connected to the closed way (103a) of the distributor
(103); characterised in that it comprises a high-
pressure and control valve as in at least one of the
preceding claims, which is connected to the closed
way (103a) of the distributor (103) and to the safety
valve (104) at the second opening (12) thereof, the
high-pressure and control valve being predisposed
to connect to the first opening (101) of the actuator
(100) at the first opening (11) thereof, and to the sec-
ond opening (102) of the actuator (100) and to the
distributor (103) at the third opening (13) thereof.
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