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(54) Load supporting valve

(57) A valve (1) comprises a body (2), provided with
a plurality of openings (3, 4, 5, 55) through which a pres-
surised fluid can enter or exit said valve (1) and cavity
means (8, 9, 26, 54), made in the body (2) and suitable
for receiving the fluid. The cavity means (8, 9, 26, 54)
comprises a first cavity (8) and a second cavity (9), the

first cavity (8) comprising a portion (10) suitable for re-
ceiving a containing element (16) and the second cavity
(9) comprising an end portion (9b) suitable for receiving
a closing element (46). The valve (1) further comprises
connecting means (58) suitable for making the portion
(10) and the end portion (9b) reciprocally communicating.
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Description

[0001] The invention relates to a load holding valve
traversed by a pressurised fluid.
[0002] Load holding valves are known that operate at
very high fluid flowrates at very high pressures. Typically,
these valves can operate suitably in the presence of fluid
pressure up to 420 bar and with flowrates amounting to
hundreds of litres per minute.
[0003] Known load holding valves are typically used in
the sector of earth-moving machines. These valves are
in fact arranged for supporting even very heavy suspend-
ed loads, such as, for example, an articulated arm of an
excavator, and for maintaining in a desired position the
aforesaid suspended loads for a set interval of time,
sometimes even for many ours. These valves are sup-
plied and traversed by a pressurised fluid, which is sent
to an actuator, in general a double-acting hydraulic pis-
ton, in turn connected to the arm to be supported. In par-
ticular, the pressurised fluid enters the valve from an inlet
opening and exits from an exit opening connected to the
actuator.
[0004] Known valves can comprise a first channel and
a second channel that are traversable by the pressurised
fluid that extend longitudinally along a body of the valve
and parallel to one another. The first and the second
channel communicate reciprocally through a connecting
channel, arranged orthogonally to the first channel and
to the second channel. Various known components are
comprised in the first channel and in the second channel
that are arranged for enabling the pressurised fluid to
pass from the inlet opening to the outlet opening of the
valve, but not vice versa.
[0005] The aforesaid load holding valve is a piloted
valve, in particular piloted by an operator via a hydraulic
control. The operator can deliver further pressurised fluid
- when required - inside the valve, by suitably driving a
control device. The further fluid enters the valve through
a suitable opening, obtained in the body of the valve.
Piloting the valve, i.e. delivering further pressurised fluid,
enables the fluid to flow from the outlet opening to the
inlet opening, in particular when it is desired to lower the
suspended load. The valve further comprises a draining
opening, obtained in the body of the valve, through which
the pressurised fluid that possibly leaks through the seal-
ing washers comprised in the valve can exit to the exterior
and be conveyed to a tank. With the load holding valve
disclosed above a pressure relief valve (of known type)
can also be associated to limit the maximum pressure
reachable by the fluid flowing inside the load holding
valve.
[0006] One serious drawback of known load holding
valves is that they require accurate and frequent main-
tenance performed by specialised technicians. Until the
technicians have completed the maintenance, the ma-
chines with which these valves are associated are not
operational and are therefore unusable. It is clear that
the frequent maintenance interventions and the time dur-

ing which the machines are unusable represent a signif-
icant cost that the user has to bear. In particular, the
maintenance becomes necessary when losses and/or
leaks from the valves occur and this can entail certain
worn components of the valve being replaced, such as,
for example, plugs or sealing elements. If this is not suf-
ficient it may also be necessary to replace the valve com-
pletely, with a further increase in costs.
[0007] Another drawback of these valves is that the
losses and leaks that can exit the valve drop by the force
of gravity to the ground, thus polluting the terrain. Typi-
cally, the operating fluid acting in these valves is a suit-
able industrial oil that is very polluting if it leaks into the
terrain. For this reason it is obvious that losses and leaks
are very harmful for the environment.
[0008] A further drawback of known load holding
valves is that, in use, when losses and leaks occur, there
is a risk that the load is no longer correctly supported by
the actuator, i.e. that it is no longer maintained by the
actuator in the expected position. The load - i.e., for ex-
ample, the articulated arm - thus lowers by an amount
that can be proportional to the quantity of pressurised
fluid that has exited the valve. This is extremely danger-
ous, given the size of the load to be supported, which
can amount to several hundred of kilos or even several
tonnes.
[0009] Lowering the load, especially if it occurs sud-
denly and unexpectedly, can thus be very hazardous and
cause enormous damage and/or injury to things or peo-
ple, in particular operators who are near the load.
[0010] The losses and/or leaks of pressurised fluid to
the exterior of the valve are caused by the operating con-
ditions of the latter, i.e. in particular by the fact that it is
traversed by significant flowrates at very high pressure.
The highpressure fluid that flows inside the channels of
the valve stresses the components thereof, exerting a
thrust action thereupon. This thrust action thus deter-
mines a substantially radial force towards the outside of
the valve, which force substantially tends to remove re-
ciprocally mutually adjacent valve components. More or
less wide gaps are thus defined through which the fluid
can flow and then exit the valve. The gaps are in particular
formed in connecting zones between adjacent compo-
nents. For example, the gap can be formed at a threaded
connection, in which the thread and counter thread are
moved away from one another by the radial force, thus
enabling the fluid to pass. Or, the gap can be formed at
a sealing element - for example a sealing washer of the
O-ring type - that, due to the aforesaid radial force, no
longer completely occupies the seat in which it is housed
and thus enables the fluid to pass. Sometimes, the force
that acts on the components is so high as to move away
from one another the components until very large gaps
are defined through which the sealing washers can be
expelled from the respective seats.
[0011] According to current regulations, it is compul-
sory to arrange a load holding valve in machines that are
used to lift loads, such as, for example, earth-moving

1 2 



EP 2 549 124 A2

3

5

10

15

20

25

30

35

40

45

50

55

machines such as excavators.
[0012] Thus, correct operation of the aforesaid valves
- without losses and/or leaks of the pressurised fluid- is
fundamental for operating the machines safely with which
these valves are associated.
[0013] One object of the invention is to improve known
load holding valves.
[0014] Another object is to provide a very reliable load
holding valve, in which the risk of losses and/or leaks of
the pressurised fluid is significantly reduced and is thus
such as to ensure secure operation of the machines with
which the valve is associated.
[0015] A further object is to provide a load holding valve
that does not require frequent maintenance, such as to
minimise the costs bore by the user.
[0016] According to the invention, a valve as defined
in claim 1 is provided.
[0017] The invention can be understood and imple-
mented better with reference to the attached drawings,
which show an embodiment thereof by way of non-limit-
ing example, in which:

Figure 1 is a perspective view of a load holding valve
according to the invention;
Figure 2 is a perspective and longitudinally sectioned
view of the valve in Figure 1;
Figure 3 is a longitudinal section of the valve in figure
1;
Figure 4 is an enlarged, fragmentary and incomplete
view of the valve in Figure 3;
Figure 5 is a hydraulic diagram of an example of a
circuit comprising the valve according to the inven-
tion;
Figure 6 is a view like the one in figure 3 in which an
element has been removed for the sake of clarity.

[0018] With reference to Figure 1, a valve 1 according
to the invention is shown. The valve 1 comprises a body
2 provided with a plurality of openings through which the
pressurised fluid can enter or exit the valve 1. These
openings thus enable the valve 1 to be connected to a
hydraulic circuit of a machine (that is not shown), for ex-
ample an earth-moving machine. In particular, a first
opening 3, a piloting opening 4 and a draining opening
5 are visible, the function of which will be explained in
detail below.
[0019] From the body 2, an end portion 6 projects that
is arranged for connecting the valve 1 to the machine
with which it is associated. In the end portion 6 a plurality
of through holes 7 are provided that are suitable for re-
ceiving mechanical fixing means (not shown), for exam-
ple screws, for connecting the valve 1 to the machine.
The end portion 6 projects from the body 2 in such a
manner that the valve 1, viewed laterally, is approximate-
ly "L"-shaped.
[0020] With reference to Figures 2 to 4, in the body 2
a first cavity 8 is made that extends substantially parallel
to a first longitudinal axis A of the valve 1. The first cavity

8 comprises a plurality of portions, for example having a
substantially cylindrical cross section, made in succes-
sion along the axis A. In particular, the first cavity 8 com-
prises a first portion 10, a second portion 11 (facing the
opening 3), a third portion 12, a fourth portion 13 and a
fifth portion 14. The various portions 10, 11, 12, 13, 14
can be of different sizes from one another, both longitu-
dinally and radially.
[0021] At the second portion 11, in the body 2 an open-
ing can be obtained that is closed by a threaded plug 45.
With the latter a sealing washer 45a can be associated
that prevents the pressurised fluid exiting the body 2 of
the valve through this opening.
[0022] In the body 2 a second cavity 9 is further made
that extends in a substantially parallel manner to a sec-
ond longitudinal axis B of the valve 1, which is in turn
substantially parallel to the axis A. Therefore, the first
cavity 8 and the second cavity 9 are parallel to one an-
other and extend longitudinally along the body 2 of the
valve 1. The first opening 3 of the valve 1 communicates
both with the first cavity 8 and with the second cavity 9.
[0023] The valve 1 comprises a containing element 16
received, at least partially, inside the first cavity 8 and
fixed to the body 2 of the valve 1 by a threaded connection
17. On one portion of external side wall 16a of the con-
taining element 16 a thread is made, arranged for cou-
pling with a respective thread made on an internal side
wall 10a of the first portion 10. The containing element
16, which is interiorly hollow, comprises an internal side
wall 16b, opposite the external side wall 16a and defining
a chamber 61 (that will be disclosed in greater detail be-
low).
[0024] The containing element 16 comprises an inter-
nal portion 18, received in the first cavity 8 and extending
longitudinally along the first portion 10 and the second
portion 11, and an external portion 19 that projects out-
side the body 2 of the valve. Between the internal portion
18 and the external portion 19 a first sealing element 20
is arranged, for example an O-ring made of polymeric
material, that surrounds the containing element 16 in an
annular manner. The first sealing element 20 is housed
in a seat 20a (Figure 4), which is obtained on the external
side wall 16a of the containing element 16 and enables
the first cavity 8 to be sealed. The internal portion 18 is
provided with an end 21 (opposite the external portion
19), on which a plurality of passages is made. The latter
are shaped as semicircular recesses and are made in
succession on an end edge of the end 21, which is shaped
like a hollow cylinder.
[0025] The valve 1 further comprises a closing element
46 that is received inside the second cavity 9 to close a
corresponding end portion 9b of the latter. The closing
element 46 is fixed to the body 2 of the valve 1 by a further
threaded connection 47. On one portion of external side
wall 46a of the closing element 46 a thread is made that
is arranged for coupling with a respective thread made
on an internal side wall 9a of the second cavity 9. With
the closing element 46 a second sealing element 48 is
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associated, for example an O-ring made of polymeric ma-
terial, that surrounds the closing element 46 in an annular
manner. The second sealing element 48 is housed in a
seat 48a (Figure 4), which is obtained on the external
side wall 46a of the closing element 46 and enables the
second cavity 9 to be sealingly closed.
[0026] To the closing element 46 an abutting element
49 is fixed, against which a movable seat 50 is kept
pressed that is bush shaped (and thus internally hollow).
The movable seat 50 comprises a pair of annular ridges
51 that contact the internal side wall 9a of the second
cavity 9. A third sealing element 57 (for example, an O-
Ring made of polymeric material) is interposed between
the pair of annular ridges 51 to ensure a sealing closure.
The movable seat 50 is movable in a two-directional man-
ner along the directions X and Y, parallel to the second
longitudinal axis B. As will be explained with greater detail
below, the movable seat 50 is moved along the direction
Y by the pressurised fluid whilst it is moved along the
direction X owing to the presence of a spring 53 arranged
outside the movable seat 50.
[0027] The position of the spring 53, which is outside
the movable seat 50, is advantageous inasmuch as thus
the spring 53 is less subject to stress - and thus to wear
- compared with cases in which the spring 53 is arranged
inside the movable seat 50. This is due to the fact that,
in this latter case, the spring 53 is always immersed in
the fluid that traverses the second cavity 9. Vice versa,
the spring 53 is more protected - being affected only mar-
ginally by the flow of the fluid - when it is positioned out-
side the movable seat 50.
[0028] In the second cavity 9, at a further end portion
9c opposite the end portion 9b, a respective threaded
plug 52 is received that closes the second cavity 9 on
the side opposite the closing element 46. With the thread-
ed plug 52 a sealing washer 52a can be associated that
prevents the pressurised fluid exiting the second cavity
9 to the exterior.
[0029] Near the further end portion 9c, in the second
cavity 9 a hole 54 opens extending around an axis C,
which is transverse to a second longitudinal axis B. The
second cavity 9 and the hole 54 are thus connected sub-
stantially orthogonally to one another. The hole 54 opens
on an external wall 2a of the body 2 of the valve, thus
defining a second opening 55 of the valve 1, through
which the pressurised fluid can enter or exit the body 2
of the valve 1.
[0030] In the body 2, connecting means 58 (Figure 4)
is made that is suitable for making the first cavity 8 and
the second cavity reciprocally communicating. In partic-
ular, the connecting means 58 is suitable for making the
portion 10 of the first cavity 8 and the end portion 9b of
the second cavity 9 reciprocally communicating. The con-
necting means 58 is conduit-shaped and comprises a
first portion 59 and a second portion 60 placed in se-
quence.
[0031] In the illustrated embodiment, the first portion
59 is made in the internal side wall 10a of the first portion

10 (of the first cavity 8) and extends obliquely with respect
to the aforesaid internal side wall 10a.
[0032] Similarly, the second portion 60 is made in the
internal side wall 9a of the second cavity 9 and extends
obliquely with respect to the aforesaid internal wall 9a.
Therefore, the first portion 59 and the second portion 60
meet and lead on to one another, defining an angle α
that is substantially less than 90°.
[0033] It should be noted that, owing to the connecting
means 58, the first cavity 8 and the second cavity 9 are
made reciprocally communicating near the containing el-
ement 16 and the closing element 46. This means that
components positioned inside the valve 1, such as, in
fact the containing element 16 and the closing element
46, are stressed evenly by the high pressure of the fluid.
In fact, the connecting means 58 ensures that inside the
first cavity 8 and the second cavity 9, in particular respec-
tively at the first portion 10 and the end portion 9b, the
fluid exerts substantially identical pressure. In this man-
ner, the radial forces are significantly reduced that tend
to move away internal, and reciprocally adjacent, com-
ponents of the valve 1.
[0034] In one non-illustrated embodiment, the con-
necting means 58 can comprise a conduit that extends
substantially orthogonally to the first cavity 8 and/or to
the second cavity 9.
[0035] In another non-illustrated embodiment, the con-
necting means 58 comprises a plurality of conduits made
in the internal side walls 9a, 10a.
[0036] The first portion 59 leads into a zone of the in-
ternal side wall 10a immediately adjacent to the threaded
connection 17. In the containing element 16 a passage
62 is made (which is more clearly visible in the enlarge-
ment in Figure 4), which is conduit-shaped and connects
the internal cavity of the containing element 16, i.e. the
chamber 61, with the exterior of the containing element,
i.e. with the first cavity 8. The zone of the containing el-
ement 16 in which the passage 62 is made is selected
in such a manner that the passage 62 faces the zone of
the internal side wall 10a where the first portion 59 leads.
[0037] On the external side wall 16a seat means 63 is
made, for example, shaped as an annular groove, which
is arranged for receiving sealing means 64, for example
a sealing washer made of polymeric material such as an
O-ring. The seat means 63 is positioned near a zone
interposed between the first portion 10 and the second
portion 11, such that the sealing means 64 can prevent
the passage of pressurised fluid - outside the containing
element 16 - between the first portion 10 and the second
portion 11 of the first cavity 8, which are thus sealingly
separated. In fact, the zone of the internal side wall 10a
into which the first portion 59 leads is interposed between
the sealing means 64 and the first sealing element 20,
whilst the sealing means 64 is interposed between the
first opening 3 and the connecting means 58.
[0038] Similarly, the second portion 60 leads into a
zone of the internal side wall 9a immediately adjacent to
the further threaded connection 47. On the external side
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wall 46a further seat means 65 is made, for example
shaped as an annular groove, arranged for receiving fur-
ther sealing means 66, for example a sealing washer
made of polymeric material such as an O-ring. The further
seat means 65 is made on the external side wall 46a in
such a manner as to be interposed between the first
opening 3 and the second portion 60, such that the further
sealing means 66 can prevent the passage of pressu-
rised fluid from the second cavity 9 to the exterior of the
valve. In fact, the zone of the internal side wall 9a where
the second portion 60 leads is interposed between the
further sealing means 66 and the second sealing element
48, whereas the further sealing means 66 is interposed
between the first opening 3 and the connecting means 58.
[0039] The valve 1 further comprises an obturator 30,
that extends substantially parallel to the first longitudinal
axis A and is received inside the first cavity 8. In particular,
the obturator 30 extends substantially from the second
portion 11 to the fourth portion 13 and is movable in a
two-directional manner according to the directions indi-
cated by the arrows X and Y, parallel to the axis A. The
obturator 30 is provided with a through central hole 31,
for example cylindrical, that extends substantially over
the entire length of the obturator and is traversable by
the pressurised fluid. The obturator 30 comprises a plu-
rality of portions, for example cylindrical portions that are
connected together. In particular, the obturator 30 com-
prises a head portion 32, an intermediate portion 33 and
an end portion 34, the intermediate portion 33 having a
radial extent (i.e. a diameter) that is less than the head
portion 32 and than the end portion 34. The head portion
32 and the end portion 34 have the same radial extent
(i.e. the same diameter).
[0040] The containing element 16 encloses in the in-
terior a portion of the obturator 30, and in particular part
of the head portion 32. A side wall 32a (Figure 4) of the
head portion 32 contacts the internal side wall 16b (of
the containing element 16), on which a groove 40a is
also made in which a fourth sealing element 40 is housed,
which enables the end 21 of the containing element 16
to be sealingly separated from the chamber 61 defined
inside the containing element 16.
[0041] The containing element 16 further encloses a
spring 41 acting on a centring element 42 that presses
on the obturator 30, in particular on a bottom wall 32b of
the head portion 32. The centring element 42 has a sub-
stantially conical shape, that is complementary to the
shape of the aforesaid bottom wall 32b, and ensures that
the force exerted by the spring 41 on the obturator 30 is
balanced, i.e. substantially directed along the axis A. The
centring element 42 is provided with a further through
central hole 42a, for example cylindrical, that extends
substantially over the entire length of the centring ele-
ment 42 and is traversable by the fluid directed towards
the draining opening. The further central hole 42a com-
municates with the through central hole 31, thus enabling
the fluid in the chamber 61 to reach, after traversing in
succession the holes 42 and 31, the fifth portion 14, from

where it then exits the body 2 of the valve by the draining
opening 5. Here in particular a connecting opening 70 is
made that enables the fluid that has traversed the through
central hole 31 to lead into the annular portion 69 to direct
itself towards the draining opening 5.
[0042] In this manner, owing to the holes 31 and 42a
the end portions 10 and 9b - respectively of the first cavity
8 and of the second cavity 9 - are always connected to
the tank. In other words, a drained region D is defined
(shown in Figure 6, from which the spring 41 has been
removed for reasons of clarity), comprising: the chamber
61, the passage 62, the connecting means 58, the an-
nular zones situated outside the containing element 16
and the closing element 46. The fluid pressure cannot
reach excessively high values in the drained region D,
inasmuch as the latter is always connected to the draining
opening 5. As said previously, the end portions 10 and
9b are maintained substantially at the same pressure ow-
ing to the connecting means 58. This pressure is main-
tained at limited values owing to the fact that the drained
region D is connected to the draining opening 5 by means
of the through central hole 31, the further central hole
42a and the passage 62.
[0043] The spring 41 is preloaded and is maintained
compressed by a thrust element 43 which is fixed to the
internal side wall 16b of the containing element 16 by a
threaded coupling 67 (Figure 4). To the thrust element
43 a cover 44 is screwed, by acting on which an operator
can adjust the preload of the spring 41.
[0044] The spring 41 and the centring element 42 are
thus arranged in the chamber 61, which is therefore
bounded by the thrust element 43, by the internal side
wall 16b and by the head portion 32 of the obturator 30.
[0045] The third portion 12, in the illustrated embodi-
ment, has a cylindrical cross section having a smaller
diameter than the diameter of the first portion 10 and of
the second portion 11. The third portion 12 is arranged
for receiving a further movable seat 22 that is bush-
shaped (and thus internally hollow). The further movable
seat 22 comprises a pair of further annular ridges 23 that
contact the walls of the third portion 12 so as to separate
the second portion 11 and the third portion 12. A fifth
sealing element 24 is interposed between the further an-
nular ridges 23 to ensure a sealing closure. The further
movable seat 22 is movable in a two-directional manner
along the directions X and Y, parallel to the axis A. In
particular, as will be explained with greater detail below,
the further movable seat 22 is moved along the direction
Y by the pressurised fluid and moves along the direction
X owing to the presence of a further spring 25, arranged
outside the further movable seat 22 and acting on the
pair of further annular ridges 23.
[0046] The position of the further spring 25, which is
outside the further movable seat 22, is advantageous
inasmuch as the further spring 25 is less subject to stress
- and thus wear - than the case in which the further spring
25 is arranged inside the further movable seat 22. This
is due to the fact that, in this latter case, the further spring
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25 is always immersed in the fluid that traverses the first
cavity 8. Vice versa, the further spring 25 is more pro-
tected - being affected only marginally by the flow of fluid
- when it is positioned outside the further movable seat
22.
[0047] Between the third portion 12 and the fourth por-
tion 13, the first cavity 8 is traversed by a connecting
channel 26, for example a cylindrical connecting channel
26, arranged transversely to the first cavity 8 and to the
second cavity 9. The connecting channel 26 connects
the first cavity 8 and the second cavity 9 and leads into
an external wall 2b (Figure 2) of the body 2 of the valve.
In the zone of the external wall 2b into which the con-
necting channel 26 leads a threaded plug 27 is provided
that is equipped with a sealing washer 27a. The threaded
plug 27 is arranged for engaging with a respective thread
made on an end portion of the connecting channel 26,
enabling the latter to be shut.
[0048] The fourth portion 13 receives the end portion
34 of the obturator 30, on the external side wall 34a of
which an annular groove 34b is made that acts as a seat
for a sixth sealing element 35, for example an O-ring.
The external side wall 34a of the end portion 34 contacts
the walls of the fourth portion 13 so as to separate the
fifth portion 14 from the connecting channel 26.
[0049] The fifth portion 14 is the end part of the first
cavity 8 and therefore leads into an external wall 2c (Fig-
ure 3) of the body 2 of the valve 1. In the zone of the
external wall 2c into which the first cavity 8 leads a further
threaded plug 36 is provided that is provided with a seal-
ing washer 36a. The further threaded plug 36 is arranged
for engaging with a respective thread made in the wall
of the first cavity 8, enabling the latter to be shut.
[0050] In the fifth portion 14 a piloting piston 37 is re-
ceived, provided with a shank 38 that projects from the
piloting piston 37 to the end portion 34 of the obturator
30, in such a manner as to contact the latter. The piloting
piston 37 does not completely occupy the fifth portion 14
but leaves an annular portion 69 thereof free that sur-
rounds the shank 38 and is arranged for receiving, in use,
fluid directed towards the draining opening 5 (Figure 3).
In the fifth portion 14 a further chamber 68 is further de-
fined that is interposed between the piloting piston 37
and the further threaded plug 36. In the further chamber
68 the piloting opening 4 is opened, by means of which
new pressurised fluid can be delivered that enables the
valve 1 to be piloted, as will be explained with greater
detail below.
[0051] On the side wall 37a of the piloting piston 37 a
groove 37b is made that acts as a seat for a seventh
sealing element 39, for example an O-ring, which seal-
ingly separates the annular portion 69 from the further
chamber 68. The piloting piston 37 is movable in a two-
directional manner along the directions X and Y, parallel
to the first longitudinal axis A, as will be explained with
greater detail in the description of the operation of the
valve 1.
[0052] The valve 1 further comprises an opening (not

shown) leading into (for example) the connecting channel
26 and arranged for being connected, in use, to a pres-
sure relief valve (not shown). The pressurised fluid can
then exit the body of the valve through this opening when
the pressure of the fluid reaches excessively high values.
[0053] Below, the operation of the valve 1 is disclosed,
with particular reference to the case in which the valve
is comprised in an earth-moving machine having a hy-
draulic circuit like the one shown in Figure 5.
[0054] When it is desired to lift a load, the pressurised
fluid, for example an oil provided with suitable chemical
and physical features, enters the valve 1 through the
opening 3 communicating with both the first cavity 8 and
with the second cavity 9.
[0055] Subsequently, the pressurised fluid entering the
valve 1 is divided and conveyed along two alternative
paths: a part of the fluid enters the first cavity 8 (in par-
ticular at the second portion 11 thereof), and the remain-
ing part enters the second cavity 9.
[0056] The pressurised fluid (in particular the part that
entered the first cavity 8) reaches the further movable
seat 22 and moves the latter in the direction Y, thus mov-
ing the further movable seat 22 away from the end 21 of
the containing element 16. This is due to the high pres-
sures of the fluid, which are able to overcome the elastic
force of the further spring 25, which on the other hand,
in the absence of fluid, acts on the further movable seat
22, maintaining the latter abutting on the head portion 32
of the obturator 30.
[0057] The pressurised fluid then traverses the pas-
sage, which is defined between the further movable seat
22 and the head portion 32 and can thus flow, inside the
further movable seat 22, through the third portion 12 of
the first cavity 8 to reach the connecting channel 26, from
which it then flows into the second cavity 9.
[0058] The fluid part that from the first opening 3 di-
rectly enters the second cavity 9 reaches the movable
seat 50 and moves the latter in the direction Y, thus mov-
ing the movable seat 50 away from the abutting element
49. This is due to the high pressures of the fluid, which
are able to overcome the elastic force of the spring 53,
which on the other hand, in the absence of the fluid, acts
on the movable seat 50, maintaining the latter abutting
on the abutting element 49. The pressurised fluid then
traverses the passage that is defined between the mov-
able seat 50 and the abutting element 49 and can thus
flow, inside the movable seat 50, into the second cavity 9.
[0059] The pressurised fluid that has traversed the
body 2 of the valve 1 in the manner disclosed above thus
reaches the hole 54 and exits the body 2 through the
second opening 55, from which the fluid flows towards
actuating means comprised in the machine, which is in
this manner driven to lift the load. When it is desired to
lower the load, the pressurised fluid exiting the actuating
means enters the valve 1 through the second opening
55. Simultaneously, by the piloting opening 4 a further
volume of pressurised fluid enters the body 2 and reaches
- by a conduit that is not shown - the further chamber 68.
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This pressurised fluid pushes the piloting piston 37 in the
direction X, in such a manner that the piloting piston 37
and the shank 38 in turn push the obturator 30 in the
same direction X. This obturator 30 then moves along
the direction X, overcoming the elastic force of the spring
41, which is thus compressed and maintained in this po-
sition as long as the pressurised fluid continues to supply
the piloting opening 4 and the further chamber 68 is filled
by the pressurised fluid. Thus, the obturator 30 is moved
to the interior of the containing element 16, such that the
head portion 32 of the obturator 30 no longer abuts on
the end 21 of the containing element 16. In this manner,
the end passages 21 are no longer closed by the head
portion 32 and the pressurised fluid entering from the
second opening 55 can traverse the aforesaid passages
after having travelled through a portion of the second
cavity 9, the connecting channel 26 and the third portion
12 of the first cavity 8, such as to exit the body 2 of the
valve 1 through the first opening 3. When the pressurised
fluid traverses the valve 1 in the manner disclosed above,
it cannot reach the first opening 3 directly from the second
cavity 9 because the movable seat 50 abuts on the abut-
ting element 49, preventing the passage of the pressu-
rised fluid.
[0060] When it is necessary to interrupt the lowering
of the load, the pressurised fluid is no longer supplied to
the piloting opening 4 and the residual pressurised fluid
located inside the further chamber 68 is made to exit the
body 2 of the valve through the piloting opening 4 by
means of the piloting piston 37. The latter is moved in
the direction Y by the thrust action of the obturator 30,
which is in turn pushed by the spring 41, the elastic force
of which is no longer contrasted by the pressurised fluid
in the further chamber 68.
[0061] If, during the operation disclosed above of the
valve 1 excessively high pressures are reached inside
the body 2, a suitable quantity of pressurised fluid exits
the body 2 through the opening connected to the pressure
relief valve. With reference to Figure 5, a hydraulic circuit
300 is shown, in which the valve 1 is shown inside a
dashed square.
[0062] In the circuit 300 a pressurised fluid flows, for
example an oil provided with suitable chemical and phys-
ical features, that is supplied from a tank 110 by a pump
120. The pressurised fluid first traverses a distributing
valve 130 of known type (for example a four-way and
three-position valve, shown in Figure 5 in a rest position)
and is subsequently conveyed in actuating means 140,
for example a double-acting hydraulic piston. The latter
can be associated with an articulated arm (which is not
shown) of the machine to command the raising and/or
lowering thereof. An operator can command the actuat-
ing means 140 to raise or lower the articulated arm
through control means 150, for example of the hydraulic
type.
[0063] In order to raise the articulated arm, the operator
drives the control means 150 in such a manner that the
latter takes the distributing valve 130 to a first operating

position (not shown). In Figure 5 the connection between
the control means 150 and the distributing valve 130 -
when the latter takes on the first operating position - is
shown schematically by a dashed line indicated by the
number 160.
[0064] When the distributing valve 130 is in the first
operating position, the pressurised fluid leaving the dis-
tributing valve 130 travels along a conduit 190 and enters
the valve 1 through the first opening 3. Subsequently,
the pressurised fluid traverses the valve 1 - travelling
along the first cavity 8 and the second cavity 9 - and exits
the valve 1 through the second opening 55. Still subse-
quently, the pressurised fluid reaches the actuating
means 140 by travelling along another conduit 200. The
actuating means is thus driven and another fluid exits
therefrom that reaches the tank 110 after traversing a
further conduit 210 and the distributing valve 130 (ar-
ranged in the first operating position).
[0065] In order to lower the articulated arm, the oper-
ator drives the control means 150 in such a manner that
the latter take the distributing valve 130 to a second op-
erating position (not shown). In Figure 5, the connection
between the control means 150 and the distributing valve
130 - when the latter adopts the second operating posi-
tion - is shown schematically by a dashed line indicated
by the number 170. In this manner the valve is piloted at
the same time. In Figure 5, piloting of the valve 1 (dis-
closed previously), with consequent supply of a further
volume of pressurised fluid to the body 2 through the
piloting opening 4, is shown schematically by a dashed
line 180.
[0066] When the distributing valve 130 is in the second
operating position, the pressurised fluid exiting the dis-
tributing valve 130 travels along the further conduit 210
and enters the actuating means 140, driving the latter to
lower the articulated arm. At the same time, from the
actuating means 140 fluid exits that travels along the oth-
er conduit 200 and enters the valve 1 through the second
opening 55. Subsequently, this fluid traverses the valve
1 - travelling through the first cavity 8 in the manner dis-
closed above - owing to the piloting and exits the valve
1 through the first opening 3. Still subsequently, the fluid
exiting the valve 1 travels through the conduit 190 and
reaches the tank 110 after having traversed the distrib-
uting valve 130 (arranged in the second operating posi-
tion).
[0067] The valve 1 can be associated with any machine
or apparatus, also different from an earth-moving ma-
chine, and having a hydraulic diagram different from that
one disclosed, merely by way of example, with reference
to Figure 5.
[0068] Owing to the invention it is possible to obtain a
very reliable load holding valve, in which the risk of losses
and/or leaks of the pressurised fluid is significantly re-
duced.
[0069] The valve 1 according to the invention is such
as to enable safe operation of the machines with which
it is associated, avoiding sudden and unexpected lower-
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ing in the supported load and thus avoiding damage to
things and/or injury to people. The connecting means 58
ensures that in the end portions 10 and 9b of the cavities
8, 9 pressure is maintained at substantially equal values.
This prevents these portions of the valve being stressed
by uneven thrusts - i.e. thrusts originated by uneven fluid
pressure in the two end portions 10 and 9b - so as to
avoid the losses and leaks that characterise known
valves.
[0070] Owing to the presence of the drained region D
- which is connected to the draining opening 5 by means
of the through central hole 31, of the further central hole
42a and of the passage 62 - the pressure of the fluid in
the end portions 10 and 9b cannot reach high values.
Owing to this, these end portions 10 and 9b are not ex-
cessively stressed by the pressure of the fluid, which en-
sures correct operation of the valve and minimises the
risk of faults or malfunctions of the latter.
[0071] Further, the sealing means 64 and the further
sealing means 66 cooperate with the through central hole
31, the further central hole 42a and the passage 62 to
limit the pressure acting on the internal components of
the valve 1 and thus the losses and/or leaks of pressu-
rised fluid to the outside of the valve 1.
[0072] In this manner, the radial forces - which tend to
move away from one another adjacent components of
the valves 1 that are at the first portion 10 and the end
portion 9b - are less. This enables losses and/or leaks
of the pressurised fluid to the exterior of the valve 1 to
be significantly reduced or even avoided. In this manner
environmental pollution due to the dropping of pressu-
rised fluid (which can be very polluting for the environ-
ment) onto the ground near the valve 1 can be signifi-
cantly reduced or even avoided.
[0073] Owing to the sealing means 64 and to the further
sealing means 66, the first sealing element 20 and the
second sealing element 48 wear significantly less than
known valves. Consequently, the valve 1 according to
the invention requires maintenance intervals that are less
frequent than those of known valves, with consequent
money saving.
[0074] Variations on and/or additions to what has been
disclosed and/or to what has been shown in the attached
drawings are also possible.

Claims

1. Valve (1) comprising:

- a body (2) provided with a plurality of openings
(3, 4, 5, 55) through which a pressurised fluid
can enter, or exit, said valve (1);
- cavity means (8, 9, 26, 54) made in said body
(2) and suitable for receiving said fluid, said cav-
ity means (8, 9, 26, 54) comprising a first cavity
(8) and a second cavity (9), said first cavity (8)
comprising a portion (10) that is suitable for re-

ceiving a containing element (16) and said sec-
ond cavity (9) comprising an end portion (9b)
that is suitable for receiving a closing element
(46);
characterised in that it comprises connecting
means (58) that is suitable for making said por-
tion (10) and said end portion (9b) reciprocally
communicating.

2. Valve (1) according to claim 1, comprising sealing
means (64) housed in an external side wall (16a) of
said containing element (16) and arranged for pre-
venting said fluid from reaching said portion (10).

3. Valve (1) according to claim 1, or 2, comprising fur-
ther sealing means (66) housed in an external side
wall (46a) of said closing element (46) and arranged
for preventing said fluid from reaching said end por-
tion (9b).

4. Valve (1) according to claim 2, or according to claim
3 as appended to claim 2, wherein said sealing
means (64) and said further sealing means (66) are
interposed between said connecting means (58) and
a first opening (3) comprised in said plurality of open-
ings (3, 4, 5, 55), said first opening (3) communicat-
ing with said first cavity (8) and said second cavity (9).

5. Valve (1) according to any preceding claim, wherein
said connecting means (58) is conduit-shaped.

6. Valve (1) according to any preceding claim, wherein
said connecting means (58) comprises a first portion
(59) and a second portion (60).

7. Valve (1) according to claim 6, wherein said first por-
tion (59) is made in an internal side wall (10a) of said
portion (10) and extends obliquely with respect to
said internal side wall (10a).

8. Valve (1) according to claim 6, or 7, wherein said
second portion (60) is made in an internal side wall
(9a) of said end portion (9b) and extends obliquely
with respect to said internal side wall (9a), so as to
meet, and lead into, said first portion (59).

9. Valve (1) according to claim 7, or according to claim
8 as appended to claim 7, wherein in said containing
element (16) a passage (62) is made, which is con-
duit-shaped and connects the inside of said contain-
ing element (16) with the outside of said containing
element (16), said passage (62) facing the zone of
said internal side wall (10a) into which said first por-
tion (59) leads.

10. Valve (1) according to any one of claims 7 to 9, as
claims 3 to 6 are appended to claim 2, wherein said
containing element (16) comprises an internal por-
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tion (18), which is received in said first cavity (8), and
an external portion (19), which projects outside said
body (2); said containing element (16) being annu-
larly surrounded by a first sealing element (20),
which is arranged between said internal portion (18)
and said external portion (19) and enables said first
cavity (8) to be sealingly closed; said zone of said
internal side wall (10a) into which said first portion
(59) leads being interposed between said sealing
means (64) and said first sealing element (20).

11. Valve (1) according to any one of claims 8 to 10, as
claims 4 to 6 are appended to claim 3, wherein with
said closing element (46) a second sealing element
(48) is associated that annularly surrounds said clos-
ing element (46) and enables said second cavity (9)
to be sealingly closed, the zone of said internal side
wall (9a) into which said second portion (60) leads
being interposed between said further sealing
means (66) and said second sealing element (48).
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