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(54) A hydraulic valve for supporting and controlling descent of a load

(57) A hydraulic valve for supporting and controlling
a descent, comprising: a conduit (2) for passage of a
fluid, provided with a first opening (3) and a second open-
ing (4) and a seal seating (5), arranged in an intermediate
position between the first opening (3) and the second
opening (4); an obturator (10), mobile between a closed
position, in which a first seal portion (11) of the obturator
is in contact with the seal seating (5) and the first opening
(3) and the second opening (4) are not in communication
with one another, and at least an open position, in which

the first seal portion (11) is distant from the seal seating
(5) and the first opening (3) and the second opening (4)
are in communication with one another; a second seal
portion (12), sealedly slidable along an internal wall of
the conduit (2); a gasket (14), interposed between an
external surface of the second seal portion (12), which
gasket (14) is housed internally of an annular seating
(14a); discharge means (15, 16, 17, 18) predisposed to
enable a fluid communication between the annular seat-
ing (14a) and a discharge opening (6) of the valve.
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Description

[0001] The invention relates to a hydraulic valve for
supporting and controlling descent of a load.
[0002] These valves are commonly used in hydraulic
circuits for activating mechanical lift arms, lift trucks and
other machinery predisposed for moving a load along at
least a vertical component.
[0003] The above-described activating circuits for ma-
chinery generally comprise at least a hydraulic actuator
which is supplied with a fluid for determining the raising
or descent of the load. In particular, in the case of a linear
actuator in the form of a cylinder, generally the supply of
fluid to the base of the cylinder determines extraction of
the stem and the raising of the load, while the supply of
fluid to the chamber of the stem causes retraction of the
stem and the descent of the load.
[0004] The above-described activating circuits com-
prise a support and control valve of the descent which is
normally interposed between the source of fluid supply
and the base of the linear actuator, or more generally
between the pressurised fluid source and the supply point
to the actuator for the raising of the load. The function of
the valve is to enable the load to be maintained in position,
in the absence of fluid supply to the actuator, and in the
presence of fluid supply for the load descent, to enable
control of the descent of the load.
[0005] Zero-leakage valves of known type comprise
an obturator provided with a first seal portion destined to
enter into contact with a seal seating arranged along a
passage conduit for the fluid. The obturator is mobile be-
tween a closed position, in which the first seal portion is
in contact with the seal seating and the conduit is closed
to fluid passage, and an open position, in which the seal
portion is not in contact with the seal seating and the fluid
can transit along the conduit via the seal seating. The
first sealing portion must be shaped such that in displac-
ing from the closed position towards the open position,
the area of the section which is free for the passage of
the fluid is initially small, such that the fluid flow which
can transit initially is limited and the descent of the load
begins at very low velocity, and then grows more sharply
following the initial instants of the descent.
[0006] The obturators of the known-type valves, for a
reason which will be made clearer herein below in the
description, are normally configured in the following way.
[0007] The first seal portion is associated to an end of
a stem, the section of which is smaller than the area sur-
rounded by the seal seating and the internal section of
the fluid passage conduit. At the opposite end of the stem
there is a second seal portion which runs sealedly along
the fluid passage conduit. The second seal portion is pro-
vided in general with a seating in which a seal ring is
housed which ring realises a watertight seal between the
obturator and the fluid passage conduit. On the second
seal portion, at a surface facing towards the outside of
the fluid passage conduit, a piloting pressure acts which
on command pushes the obturator towards the open po-

sition.
[0008] During the descent of the load, the operator fluid
is supplied to the valve in a zone comprised between the
two seal portions, in the annular space comprised be-
tween the fluid passage conduit and the obturator stem.
The seal ring the second seal portion is provided with
prevents the fluid from exiting the conduit, such that when
the obturator displaces towards the open position the flu-
id can transit only through the seal seating.
[0009] The configuration of the above-described obtu-
rator has a very precise function. In work machines (e.g.
excavator arms, crane arms, etc.), during the lowering
movement of the load, the relative angle between the
activating cylinder and the arm can change considerably,
and consequently the pressure induced internally of the
cylinder changes. In these conditions, the oil flow could
considerably change, and thus also the lowering velocity,
even if the operator keeps the descent command in the
same position, for example a command lever of a distrib-
utor. This might cause relative movements which are dif-
ficult to control.
[0010] The position of the two seal portions and the
operator fluid supply in an intermediate zone between
them provides a better intrinsic stability in dynamic con-
trol. When the static pressure in the cylinder increases,
the obturator naturally tends to displace towards the clo-
sure position thereof. This happens due to the fact that
the obturator is in the open position and consequently
the static pressure in proximity of the first seal position
tends to drop. This means that the axial thrust which the
fluid exerts on the second seal portion remains the same,
while the thrust exerted by the fluid towards the first seal
portion diminishes. When the cylinder pressure increas-
es, an obturator made in this way thus tends to displace
towards the closed position thereof, reducing the pas-
sage hole for the fluid through the seal seating of the
valve. Consequently the fluid flow does not increase the
descent velocity of the load, or increases it only to a small
extent.
[0011] The tendency to close the obturator is however
not sufficient to realise total closure, but for the rest clo-
sure a further mechanical thrust obtained through the
spring is necessary, which spring, for this purpose, has
to be realised with very reliable safety criteria.
[0012] A drawback of the valves of known type is given
by the fact that the gasket or seal ring present on the
second seal portion is subjected to the high pressure
induced by the load bearing down on the actuator. By
effect of the high pressure it is subject to, the seal gasket
deforms considerably, adhering with force to the internal
wall of the fluid passage conduit. Thus a considerable
friction is created between the gasket and the internal
wall of the conduit, especially in the first instants of ob-
turator movement, even if the gasket is made of anti-
friction materials, such as, for example, based on teflon.
The result is to delay the start of opening when the piloting
pressure is applied, i.e. when a force sufficient to over-
come the static friction is realised. The opening is sub-
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sequently done with an excessive transitory motion as
soon as the sliding of the rod begins and the friction, from
static, becomes dynamic, i.e. much less strong. This phe-
nomenon is also known as stick-slip and the effect thereof
is such as to reduce the operator’s sensitivity in control
of the start of movement or for fine movements.
[0013] The aim of the present invention is to provide a
support and descent control valve which obviates the
drawbacks of the valves of known type.
[0014] The main advantage of the valve is that it con-
siderably limits the friction between the gasket seal as-
sociated to the second seal portion and the internal wall
of the fluid passage conduit.
[0015] A further advantage of the valve is that the ob-
turator, in the absence of a piloting pressure, can auton-
omously move into the closed position by effect of the
pressure exerted by the load.
[0016] Further characteristics and advantages of the
present invention will better emerge from the following
non-limiting description of a preferred but not exclusive
embodiment of the invention, as illustrated in the accom-
panying figures of the drawings, in which:

figure 1 is a schematic view of a valve of the present
invention in a closed configuration of load support;
figure 2 is the valve of figure 1, in which the cursor
17 is in an open position;
figure 3 is the valve of figure 2 in which the obturator
10 is in the open position;
figures 4 and 5 show two relative enlarged views of
two alternative constructional solutions for the obtu-
rator 10.

[0017] The valve of the present invention, denoted in
its entirety by 1, can be used in a circuit comprising an
actuator 110 predisposed to actuate displacement of a
load along at least a vertical motion component. In the
illustrated example the actuator is constituted by a hy-
draulic cylinder, but a linear actuator of a different type
could be used, or a rotary actuator. A pressurised fluid
is sent by a pump 111 through a distributor valve 112 to
a lift chamber 110s or a descent chamber 110d of the
actuator 110 such as to cause a corresponding lifting or
descent of the load. In the cylinder illustrated in figure 1,
the raising of the load is determined by supplying pres-
surised fluid to the base of the cylinder while the descent
of the load can be commanded by supplying the fluid to
the chamber of the piston stem, as long as the valve 1
has been opened; in an alternative solution, the opposite
could apply.
[0018] The valve 1 comprises a conduit 2 for fluid pas-
sage in a longitudinal direction x, a first opening 3, pre-
disposed to be connected to the lift chamber of the ac-
tuator 110, and a second opening 4, predisposed to be
connected to the distributor valve 112. A seal seating 5
is located at an intermediate point of the conduit for fluid
passage, which seal seating 5 is destined to enter into
contact with a first seal portion 11 of an obturator 10.

From a constructional point of view, the conduit 2 can be
defined by two tubular inserts 201, 202 position internally
of a body 203, as illustrated in the figures, but equivalently
it could be afforded directly in the body 203. In the ex-
ample represented in the figures, the seal seating 5 is
defined by an end edge of a tubular insert 202.
[0019] The obturator 10, inserted coaxially in the con-
duit 2, comprises the first seal portion 11 and a second
seal portion 12. The seal portions are arranged at ends
of a stem 13, the diameter of which is lower than the
internal diameter of the conduit 2. In this way, an annular
chamber is defined between the stem 13 and the internal
surface of the conduit 2, in communication with the sec-
ond opening 3, in which the operator fluid can run.
[0020] As already mentioned, the first seal portion 11
is predisposed to enter into contact with the seal seating
5 such as to occlude the seating itself and prevent the
fluid flow between the first opening 2 and the second
opening 3. In particular, the obturator 10 is mobile along
the longitudinal axis x between a closed position, in which
the first seal portion 11 is in contact with the seal seating
5 and occludes the seal seating itself, such that the first
opening 2 and the second opening 3 are not in mutual
communication, and an open position, in which the first
seal portion 11 is not in contact with the seal seating 5
and the first opening 2 and the second opening 3 are in
mutual communication. The first seal portion 11 prefer-
ably exhibits a tapered conformation, for example trun-
coconical, with the apex portion facing towards the seal
seating 5.
[0021] The second seal portion 12 is arranged sealedly
in contact with the internal wall of the conduit 2. In par-
ticular, a gasket 14 is interposed between the second
seal portion 12 and the internal wall of the conduit 2, such
as to prevent leakage of fluid from one side to the other
of the gasket 14. The gasket 14 is housed internally of
an annular seating 14a which, preferably, is afforded on
the external surface of the external surface of the second
seal portion 12. Alternatively, the annular seating 14a
could be afforded on the internal wall of the conduit 2.
[0022] The obturator 10 is further provided with a pass-
ing axial conduit 15 which extends along the whole lon-
gitudinal development of the obturator 10 and exhibits a
first opening 19 and a second opening 20 arranged at
the end portions 10a, 10b of the obturator 10. The axial
conduit 15 is placed in communication with the annular
seating 14a by means of at least a transversal hole 16.
The transversal hole 16 extends preferably between the
axial conduit 15 and a circular space 16a, interposed
between the external surface of the second seal portion
12 and the internal wall of the conduit 2, which opens
into the annular seating 14a. Alternatively, the transver-
sal hole 16 might extend directly between the annular
seating 14a and the axial conduit 15.
[0023] A cursor 17 is also internally operative in the
axial conduit 15, which cursor 17 is predisposed to inter-
act with a seal seating 18. In particular, the cursor 17 is
mobile between a closed position, in which it is in contact
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with the seal seating 18 and the seal seating 18 itself is
occluded to passage of fluid, and an open position, in
which the cursor 17 is removed from the seal seating 18
which is open to fluid passage. The seal seating 18 is
located in an intermediate position between the transver-
sal hole 16 and a first outlet 19 of the through conduit 15,
located in a first end portion 10a of the obturator 10. A
second outlet 20 of the through conduit 15 is arranged
at an opposite end of the obturator 10. The first outlet 19
of the axial conduit 15 is placed in communication with
a discharge opening 6 of the valve. The discharge open-
ing 6 is in communication with a low-pressure or atmos-
pheric environment, for example it can be connected to
the circuit reservoir tank.
[0024] The seal seating 18 of the axial conduit 15 is
defined by an internal radial abutment of an end element
18a, connected to the obturator 10, which defines a first
end portion 10a of the obturator. An elastic means 18b,
for example a spring, is interposed between the obturator
11 and the cursor 17 to push the cursor 17 into contact
with the seal seating 18. The first outlet 19 of the axial
conduit 15 is afforded in the end element 18a and is ori-
entated along a perpendicular direction with respect to
the longitudinal development of the conduit 15 itself.
[0025] The cursor 17 and the obturator 10 are mobile
from the closed positions thereof towards the open po-
sitions thereof by effect of the thrust produced by a pilot-
ing pressure. In particular the obturator 10 and the cursor
17 are structured such that, when the piloting pressure
is applied to the piston 21 to cause displacement of the
obturator 10 from the closed position towards the open
position, the cursor 17 is displaced from the closed po-
sition to the open position and sets the axial conduit 15
in communication with the discharge opening 6 of the
valve. As can be seen in figure 2, this means that the
annular seating 14a too, through the transversal hole 16,
is set in communication with the discharge opening 6 of
the valve. In this way, in the very first instants of applica-
tion of piloting pressure to cause displacement of the
obturator 10 towards the open position, the annular seat-
ing 14a is placed in communication with a low-pressure
environment, such that the gasket 14 is unloaded from
the pressure induced by the load, thus considerably re-
ducing the friction on the internal wall of the conduit 2.
From the moment in which the annular seating 14a is set
in communication with the discharge opening 6, the slid-
ing of the obturator 10 towards the open position (figure
3) is thus considerably facilitated by the notable reduction
of friction between the gasket 14 and the internal wall of
the conduit 2.
[0026] The piloting pressure Ppil is applied to the cur-
sor 17 and the obturator 10 by means of a piston 21. The
piston 21 is cup-shaped and houses internally thereof
the first end portion 10a of the obturator 10, the end el-
ement 18a and the first outlet 19 of the axial conduit 15.
The piston 21 is sealedly slidable in at least a tract of a
piloting conduit 22 through which the piston 21 receives
the piloting pressure Ppil. The cursor 17 is provided with

an axial appendage 17a which projects at least partially
externally of the axial conduit 15 and the obturator 10. In
particular, the axial appendage 17a is slidably housed
internally of a through-hole of the end element 18a and
projects axially from the end element 18a itself. The axial
appendage 17a is destined to enter into contact with the
bottom wall of the piston 21 when the piston 21 receives
the piloting pressure Ppil. In particular, the piston 21 is
mobile, by effect of the thrust produced by the pressure
Ppil, between a non-operative position (figure 1), in which
it is not in contact with the axial appendage 17a and the
obturator 10, and an operative position, in which it is in
contact with the axial appendage 17a and the obturator
10 and pushes the obturator 10 from the closed position
thereof towards the open position thereof. As illustrated
in figure 2, before entering into contact with the obturator
10 the piston 21 enters into contact with the axial ap-
pendage 17a of the cursor 17, thus pushing the cursor
17 from the closed position towards the open position.
This places the annular seating 14a in communication
with the discharge opening 6 and the consequent lower-
ing of the pressure on the gasket 14. Preferably an elastic
means 210 is interposed between the piston 21 and the
obturator 10 to push the two elements apart from one
another. In the non-operative position, the piston 21 is
maintained in contact with an abutment of the piloting
conduit 22 by the elastic means 210.
[0027] The obturator 10 is further provided with a pas-
sage 23 predisposed to place the axial conduit 15 in com-
munication with the conduit 2, in particular with the space
surrounding the obturator 10 which is in communication
with the first opening 3. In a first embodiment, visible in
figure 4, the passage 23 is constituted by a circumferen-
tial space, interposed between the external surface of
the second seal portion 12 and the internal wall of the
conduit 2, and extends between an end portion of the
second seal portion 12 facing towards the stem 13 and
the transversal hole 16. In a second embodiment, shown
in figure 5, the passage 23 is constituted by a hole which
sets the axial conduit 15 in communication and the ex-
ternal surface of the stem 13 of the obturator 10.
[0028] The passage 23 enables the first opening 23 to
be placed in communication with the second outlet 20 of
the axial conduit 15. As can be seen in figure 1, the sec-
ond outlet 20 is in communication with a thrust chamber
24 in which a spring 25 can be housed, which spring 25
is predisposed to push the obturator 10 towards the
closed position. The thrust chamber 24 is associated to
the body 203 of the valve from the side of the end surface
10b of the obturator 10. The end surface 10b faces the
thrust chamber 24 and receives the pressure present in
the thrust chamber. A gasket 10c, positioned coaxially
to the obturator 10 in proximity of the end surface 10b,
is interposed between the thrust chamber 24 and the
conduit 2. Through the passage 23 which, as mentioned,
sets the first opening 3 in communication with the thrust
chamber 24, the pressure present in the lift chamber 24
of the actuator 110 spreads also into the thrust chamber
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24. In a stationary condition of the load, the pressure
pushes the obturator 10 towards the closed position also
without the aid of the spring 25. In this way, when the
load is stationary, the obturator 10 is pushed and main-
tained in the closed position thereof by the thrust gener-
ated by the load, via the operator fluid. In stationary con-
ditions, the presence of the spring 25 is thus substantially
superfluous. The presence of the spring 25 is useful only
during the descent of the load in order to push the obtu-
rator 10 towards the closed position, such as to control
the descent of the load. The thrust exerted by the spring
25 can be regulated by means of a regulating screw 25a.
[0029] The functioning of the valve is as follows, start-
ing from the closed position of the valve, shown in figure
1, in which the obturator 10 and the cursor 17 are in the
closed position. In this configuration, the fluid present in
the lift chamber 100s of the actuator 100 cannot dis-
charge, as in the absence of a piloting pressure Ppil ap-
plied to the obturator 10, the obturator 10 is in the closed
position by effect of the pressure present in the lift cham-
ber 100s of the actuator, a pressure which is transmitted
to the thrust surface 10b of the obturator 10 through the
passage 23, the axial conduit 15 and the second outlet
10 of the axial conduit15.
[0030] In order to command the descent of the load it
is necessary to send the piloting pressure Ppil to the
valve. The piloting pressure is sent, through the piloting
conduit 22, to the piston 21 which displaces from its non-
operative position towards its operative position in con-
tact with the first end portion 10a of the obturator 10.
Before entering into contact with the obturator 10, the
piston 21 enters into contact with the axial appendage
17a of the cursor 17, displacing the cursor 17 towards
the open position thereof, as illustrated in figure 2. In the
configuration of figure 2, in which the cursor 17 is in the
open position, the annular seating 14a is in communica-
tion with the discharge opening 6 of the valve and the
gasket 14 housed in the annular seating 14a is conse-
quently freed from the pressure present in the lift chamber
110s of the actuator 110.
[0031] Thereafter the piston 21, which proceeds its run
towards the operative position thereof following the thrust
exerted by the piloting pressure Ppil, enters into contact
with the obturator 10, thrusting it towards the open posi-
tion thereof, as shown in figure 3. In this configuration of
the valve, the fluid present in the lift chamber 100s of the
actuator 110 can discharge through the opening 2, ena-
bling the load to descend.
[0032] The descent of the load, in a known way, can
occur by force of gravity alone or with the aid of the thrust
exerted by the operator fluid which can be sent to the
descent chamber 100d of the actuator 110, switching the
position of the distributor 112.

Claims

1. A hydraulic valve for supporting and controlling a de-

scent, comprising:

a conduit (2) for passage of a fluid, provided with
a first opening (3) and a second opening (4) and
a seal seating (5), arranged in an intermediate
position between the first opening (3) and the
second opening (4); an obturator (10), mobile
between a closed position, in which a first seal
portion (11) of the obturator is in contact with the
seal seating (5) and the first opening (3) and the
second opening (4) are not in communication
with one another, and at least an open position,
in which the first seal portion (11) is distant from
the seal seating (5) and the first opening (3) and
the second opening (4) are in communication
with one another; a second seal portion (12),
sealedly slidable along an internal wall of the
conduit (2); a gasket (14), interposed between
an external surface of the second seal portion
(12), which gasket (14) is housed internally of
an annular seating (14a); characterised in that
it comprises discharge means (15, 16, 17, 18)
predisposed to enable a fluid communication
between the annular seating (14a) and a dis-
charge opening (6) of the valve.

2. The valve of claim 1, wherein the discharge means
(15, 16, 17, 18) comprise a seal seating (18), inter-
posed between the annular seating (14a) and the
discharge opening (6), and a cursor (17), mobile be-
tween a closed position, in which the cursor (17) is
in contact with the seal seating (18) and prevents
fluid communication between the annular seating
(14a) and the discharge opening (6), and an open
position, in which it is removed from the seal seating
(18), and the annular seating (14a) and the discharge
opening (6) are in communication with each other.

3. The valve of claim 2, wherein the cursor (17) and the
obturator (10) are mobile from the closed positions
thereof towards the open positions thereof by effect
of a thrust produced by a piloting pressure (Ppil), the
obturator (10) and the cursor (17) being structured
such that when the piloting pressure (Ppil) is sent to
cause displacement of the obturator (10) from the
closed position thereof towards the open position
thereof, the cursor (17) displaces from the closed
position thereof to the open position thereof, placing
the annular seating (14a) in communication with the
discharge opening (6) of the valve.

4. The valve of claim 3, wherein the cursor (17) is pro-
vided with an axial appendage (17a) which projects
axially from a first end portion (10a) of the obturator
(10).

5. The valve of claim 4, comprising a piston (21) which
is mobile, by effect of the thrust produced by the pi-
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loting pressure (Ppil), between a non-operative po-
sition, in which it is not in contact with the axial ap-
pendage (17a) and the obturator (10), and an oper-
ative position, in which it is in contact with the obtu-
rator (10) and pushes the obturator from the closed
position thereof towards the open position thereof,
the piston (21) being predisposed to enter into con-
tact with the axial appendage (17a) of the cursor (17),
pushing the cursor (17) from the closed position
thereof towards the open position thereof, before en-
tering into contact with the obturator (10).

6. The valve of claim 5, wherein the piston (21) is cup-
shaped and houses internally thereof the end portion
of the obturator (10) from which the axial appendage
(17a) of the cursor (17) axially projects.

7. The valve of one of the preceding claims, wherein
the discharge means (15, 16, 17, 18) comprise an
axial through-conduit (15) which extends along a
whole longitudinal development of the obturator (10)
and exhibits a first outlet (19) arranged at a first end
portion of the obturator (10), the axial conduit (15)
being placed in communication with the annular
seating (14a) by means of at least a transversal hole
(16), the seal seating (18) being interposed between
the transversal hole (16) and the first outlet (19) along
the axial conduit (15).

8. The valve of one of the preceding claims, comprising
means (15, 20, 23) for placing the first opening (3)
of the valve in communication with an end surface
(10b) of the obturator arranged on an opposite side
with respect to the first end portion (10a).

9. The valve of claims 7 and 8, wherein the means (15,
20, 23) for placing the first opening (3) of the valve
in communication with an end surface (10b) of the
obturator comprise a passage (23) predisposed to
place the axial conduit (15) in communication with
the first opening (3).

10. The valve of claim 9, wherein the passage (23) is
constituted by a circumferential space, interposed
between the external surface of the second seal por-
tion (12) and the internal wall of the conduit (2), and
extends from an end portion of the second seal por-
tion (12) facing towards the stem (13) and the trans-
versal hole (16).

11. The valve of claim 9, wherein the passage (23) is
constituted by a hole which places the axial conduit
(15) in communication with the external surface of
the stem (13) of the obturator (10).

12. The valve of claims 10 or 11, wherein the axial con-
duit (15) is provided with a second outlet (20) which
is in communication with a thrust chamber (24) which

the end surface (10b) sealedly faces.
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