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Description

[0001] The present invention relates to a control de-
vice, for the actuation of a hydraulic user device, with
an input pressure compensator, having high operating
stability. More particularly, the device according to the
present invention is designed to be used in hydraulic
systems for the actuation of user devices constituted by
double-acting hydraulic cylinders or by hydraulic motors
or user devices with two actuation branches which are
selectively connected to a pressurized branch of the hy-
draulic circuit and to the discharge branch, for example
in machines for lifting or moving a load.
[0002] Hydraulic circuits, generally fed by a single
pump having an adequate flow-rate, for the actuation of
a plurality of user devices which usually have different
loads or require mutually different pressures for their ac-
tuation, are known.
[0003] It should be noted that the various user devices
generally have to be controlled fully independently, i.e.,
variations in the resisting load or in the actuation of one
user device must not affect the actuation of the other
user devices. Each user device is usually controlled by
means of a bidirectional pilot valve which selectively
connects the two hydraulic feed branches of the corre-
sponding user device to the pressurized branch of the
main circuit or to the discharge branch or closes said
two feed branches of the user device being considered.
[0004] In order to achieve correct operation of the var-
ious user devices, preventing the flow delivered by the
pump from being predominantly directed toward the us-
er device that has the lowest load to the detriment of the
user devices that have a higher load, a pressure com-
pensator is arranged on the branch of the circuit that
connects the pressurized branch, i.e., the delivery of the
pump, to the pilot valve of each user device. Said pres-
sure compensator is meant to maintain a constant dif-
ference in pressure between the pressurized branch of
the hydraulic circuit, which is connected to the delivery
of the pump, and the operating pressure that overcomes
the load, by means of the ∆P that forms across the dis-
tribution rod or slide of the pilot valve.
[0005] The operating pressure that overcomes the
load or brakes it acts, together with a spring, so as to
increase the aperture of the pressure compensator in
contrast with the action of the pressure on the feed
branch of the pilot valve.
[0006] In practice, the two branches that feed the user
device, by way of the actuation of the pilot valve, are
connected respectively to the pressurized branch that
enters the pilot valve and to the discharge branch of the
circuit; the branch of the user device that is connected
to the pressurized branch is connected, through said pi-
lot valve, to a duct which enters the pressure compen-
sator and through which the working pressure is trans-
mitted to the pressure compensator.
[0007] The pressure transmitted through said duct
from the branch of the user device to the pressure com-

pensator constitutes a hydraulic signal known as "load
sensing" or LS, which in this manner drives the pressure
compensator.
[0008] In some applications, the actuation of the user
device being considered must be interrupted when the
pressure along an actuation branch of said user device
reaches a preset maximum value. In order to meet this
requirement, the duct LS is connected to a maximum-
pressure valve which connects the duct LS and there-
fore the corresponding user device actuation branch to
the discharge branch of the circuit, or more generically
to a discharge, when said preset maximum pressure is
reached.
[0009] In some cases it must also be possible to in-
terrupt the actuation of the user device being considered
when two different maximum pressures are reached on
the two actuation branches of the user device.
[0010] Specific devices have been devised in order to
meet these requirements; one of them is disclosed in
patent No. 1,281,708 in the name of this same Appli-
cant.
[0011] In some operating conditions, such as for ex-
ample during the lowering of a load, i.e., when the hy-
draulic user device, constituted by a hydraulic cylinder
or by a hydraulic motor, acts mainly as a brake, the hy-
draulic user device must be actuated with low pressures
and with a reduced flow-rate.
[0012] In such circumstances, with devices provided
with a pressure compensator on the input of the bidirec-
tional pilot valve that controls the actuation of the hy-
draulic user device, instability problems can arise in the
form of pulsating pressures which generate intense os-
cillations on the mechanical structures of said ma-
chines, such as to compromise their functionality.
[0013] The aim of the present invention is to solve the
above-described problems by providing a hydraulic con-
trol device, for the actuation of a hydraulic user device,
with an input pressure compensator, which achieves
high operating stability during actuation.
[0014] Within this aim, an object of the invention is to
provide a device which ensures operating stability even
when the hydraulic user device must be actuated with
low pressures and reduced flow-rates.
[0015] Another object of the invention is to provide a
device which can be obtained, with modest modifica-
tions which are simple to implement, from conventional
devices provided with a pressure compensator on the
input of the bidirectional pilot valve that controls the ac-
tuation of the hydraulic user device.
[0016] This aim and these and other objects which will
become better apparent hereinafter are achieved by a
hydraulic control device, for the actuation of a hydraulic
user device, with input pressure compensator, compris-
ing a bidirectional pilot valve, which can be actuated in
order to connect one actuation branch of a user device
to a pressurized branch of a hydraulic circuit and the
other actuation branch of the user device to a discharge
branch of the hydraulic circuit, and a pressure compen-
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sator, which is arranged on the pressurized branch of
the hydraulic circuit that enters said pilot valve, said pilot
valve comprising a valve body in which a substantially
cylindrical seat is provided which slidingly accommo-
dates a slide, said seat having, along its axial extension,
larger-diameter regions which are alternated with small-
er-diameter regions which are slidingly coupled to said
slide; said larger-diameter regions forming in the valve
body, around said slide, a plurality of chambers which
comprise a first chamber in a substantially central posi-
tion, which is connected to a first port which is connected
to the pressurized branch of the hydraulic circuit; a sec-
ond chamber and a third chamber being formed laterally
on opposite sides with respect to said first chamber and
being connected respectively to a second port which is
connected to a user device actuation branch and to a
third port which is connected to another user device ac-
tuation branch; a fourth chamber and a fifth chamber
being formed laterally to said second chamber and said
third chamber, on the opposite side with respect to said
first chamber, and being connected respectively to a
fourth port and a fifth port which are connected to the
discharge branch of the hydraulic circuit; a sixth cham-
ber and a seventh chamber being formed laterally to
said fourth chamber and to said fifth chamber, on the
opposite side with respect to said first chamber, and be-
ing connected respectively to a sixth port and a seventh
port which are connected to a control duct which is con-
nected to said pressure compensator for its actuation in
contrast with the pressure along said pressurized
branch which enters the pilot valve; said slide being
movable on command into three positions: a first posi-
tion, in which it connects said first chamber to said sec-
ond chamber and said third chamber to said fifth cham-
ber; a second position, in which it connects said first
chamber to said third chamber and said second cham-
ber to said fourth chamber; and a third position, or idle
position, in which it interrupts the connection of said first
chamber to said second chamber and to said third
chamber; characterized in that said sixth chamber is
connected to said seventh chamber and in that said
slide has at least one first internal duct which connects
said first chamber to said sixth chamber or to said sev-
enth chamber when the slide is in said first position or
in said second position, said slide further having at least
one first passage which connects said seventh chamber
to said fifth chamber or said sixth chamber to said fourth
chamber when the slide is in said first position or in said
second position.
[0017] Further characteristics and advantages of the
invention will become better apparent from the descrip-
tion of two preferred but not exclusive embodiments of
the device according to the invention, illustrated only by
way of non-limitative example in the accompanying
drawings, wherein:

Figures 1 to 6 are views of a first embodiment of the
device according to the invention, and more specif-

ically:
Figure 1 is an axial sectional view of the pilot valve,
with the slide in the first position;
Figure 2 is an axial sectional view of the pilot valve,
with the slide in the second position;
Figure 3 is an axial sectional view of the pilot valve,
with the slide in the third position;
Figure 4 is a schematic view of the device according
to the invention, with the slide of the pilot valve in
the first position;
Figure 5 is a schematic view of the device according
to the invention, with the slide of the pilot valve in
the second position;
Figure 6 is a schematic view of the device according
to the invention, with the slide of the pilot valve in
the third position;
Figures 7 to 12 illustrate a second embodiment of
the device according to the invention, and more
specifically:
Figure 7 is an axial sectional view of the pilot valve,
with the slide in the first position;
Figure 8 is an axial sectional view of the pilot valve,
with the slide in the second position;
Figure 9 is an axial sectional view of the pilot valve,
with the slide in the third position;
Figure 10 is a schematic view of the device accord-
ing to the invention, with the slide of the pilot valve
in the first position;
Figure 11 is a schematic view of the device accord-
ing to the invention, with the slide of the pilot valve
in the second position;
Figure 12 is a schematic view of the device accord-
ing to the invention, with the slide of the pilot valve
in the third position;
Figure 13 is a hydraulic diagram for the actuation of
two user devices, one of which is actuated by
means of the device according to the invention.

[0018] With particular reference to Figures 1 to 6, the
device according to the invention, in its first embodi-
ment, comprises a bidirectional pilot valve, generally
designated by the reference numeral 1, which can be
actuated in order to connect one actuation branch A or
B of a hydraulic user device to a pressurized branch P
of a hydraulic circuit and the other actuation branch B
or A of the user device to a discharge branch T of the
hydraulic circuit.
[0019] The device also comprises, in a per se known
manner, a pressure compensator 2 which is arranged
on the pressurized branch of the hydraulic circuit that
enters the pilot valve 1. The portion of the pressurized
branch that runs from the pressure compensator 2 to
the pilot valve 1 has been designated by P1.
[0020] The pilot valve 1 comprises a valve body 3 in
which a substantially cylindrical seat 4 is present which
accommodates, so that it can slide axially, a slide 5
which is arranged coaxially in the seat 4.
[0021] The seat 4 has, along its axial extension, larg-
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er-diameter regions which are alternated with smaller-
diameter regions; said smaller-diameter regions are
coupled slidingly and hermetically to regions of the side
wall of the slide 5. Said larger-diameter regions form, in
the body 3 of the pilot valve 1, around the slide 5, a plu-
rality of chambers which comprise a first chamber 6, in
a substantially central position, which is connected to a
first port 7 which is formed in the valve body 3 and is
connected to the pressurized branch P1 of the hydraulic
circuit in output from the pressure compensator 2.
[0022] A second chamber 8 and a third chamber 9 are
formed laterally, on opposite sides with respect to the
first chamber 6, and are connected respectively to a sec-
ond port 10, which is formed in the body 3 of the pilot
valve 1 and is connected to the actuation branch A of
the user device, and to a third port 11, which is formed
in the body 3 of the pilot valve 1 and is connected to the
actuation branch B of the other user device.
[0023] A fourth chamber 12 and a fifth chamber 13
are formed laterally to the second chamber 8 and to the
third chamber 9, on the opposite side with respect to the
first chamber 6, and are respectively connected to a
fourth port 14 and to a fifth port 15, which are formed in
the body 3 of the pilot valve 1 and are connected to the
discharge branch T of the hydraulic circuit.
[0024] A sixth chamber 16 and a seventh chamber 17
are formed laterally to the fourth chamber 12 and to the
fifth chamber 13, on the opposite side with respect to
the first chamber 6, and are respectively connected to
a sixth port 18 and to a seventh port 19 which are formed
in the body 3 of the pilot valve 1 and are connected to
the inlet 20a of a control duct 20, which is in turn con-
nected to the pressure compensator 2 for its actuation
in contrast with the pressure along the pressurized
branch P1 that enters the pilot valve 1.
[0025] An eighth chamber 21 and a ninth chamber 22
are formed laterally to the sixth chamber 16 and to the
seventh chamber 17, on the opposite side with respect
to the first chamber 6, and are respectively connected
to an eighth port 23 and to a ninth port 24 which are
formed in the body 3 of the pilot valve 1 and are respec-
tively connected to a first adjustment duct 25 and to a
second adjustment duct 26.
[0026] The slide 5 can move on command along its
own axis, inside the seat 4, into three operating posi-
tions: a first position, in which it connects the first cham-
ber 6 to the second chamber 8 and the third chamber 9
to the fifth chamber 13, so as to connect the actuation
branch A of the user device to the pressurized branch
of the hydraulic circuit and the actuation branch B of the
user device to the discharge branch of the hydraulic cir-
cuit; a second position, in which it connects the first
chamber 6 to the third chamber 9 and the second cham-
ber 8 to the fourth chamber 12, so as to connect the
actuation branch B of the user device to the pressurized
branch of the hydraulic circuit and the actuation branch
A of the user device to the discharge branch of the hy-
draulic circuit; and a third position or idle position, in

which it interrupts the connection of the first chamber 6
to the second chamber 8 and to the third chamber 9.
[0027] According to the invention, the sixth chamber
16 is connected, by means of a connecting duct 32, to
the seventh chamber 17 and the slide 5 has at least one
first internal duct 30 which connects the first chamber 6
to the sixth chamber 16 or to the seventh chamber 17
when the slide 5 is in the first position or in the second
position; the slide 5 further has a first passage 31 which
connects the seventh chamber 17 to the fifth chamber
13 or the sixth chamber 16 to the fourth chamber 12
when the slide 5 is in the first position or in the second
position.
[0028] Moreover, in the first position the slide 4 con-
nects the sixth chamber 16 to the eighth chamber 21; in
the second position, said slide connects the seventh
chamber 17 to the ninth chamber 22.
[0029] The chambers 6, 8, 9, 12, 13, 16, 17, 21 and
22 are arranged symmetrically with respect to an imag-
inary central plane 33 which is perpendicular to the axis
of the seat 4. The slide 5 has a substantially cylindrical
active region, provided with mutually spaced circumfer-
ential narrowings 34, 35, 36 and 37, which is designed
to interact with said chambers.
[0030] More particularly, the circumferential narrow-
ings 34, 35, 36 and 37 delimit, in the active region of the
slide, a central portion 38, two mid-lateral portions 39
and 40, and two end-lateral portions 41 and 42. Recess-
es 43, 44 straddle the circumferential narrowings 34 and
35, which are located respectively between the central
portion 38 and the mid-lateral portion 39 and between
the central portion 38 and the mid-lateral portion 40.
When the slide 5 is in the first position, the recesses 43
connect the first chamber 6 to the second chamber 8
and the recesses 44 connect the third chamber 9 to the
fifth chamber 13, while when the slide 5 is in the second
position, the recesses 43 connect the second chamber
8 to the fourth chamber 12 and the recesses 44 connect
the first chamber 6 to the third chamber 9.
[0031] The recesses 43, 44 are shaped like a cusp
which gradually widens toward the outer surface of the
slide and also gradually widen from the mid-lateral por-
tions 39, 40 and from the central portion 38 toward the
circumferential narrowings 34 and 35, which they strad-
dle.
[0032] In the illustrated embodiment, in which the in-
ternal duct 30 lies in the region of the slide 5 that is oc-
cupied by the central portion 38, by the mid-lateral por-
tion 40 and by the end-lateral portion 42, said internal
duct 30 has an inlet 30a on the central portion 38 and
an outlet 30b at the circumferential narrowing 37.
[0033] The first passage 31 is constituted by a choke
which is formed in the mid-lateral portion 39 of the slide
5 and preferably has a cross-section which gradually ta-
pers toward the central portion 38 of the slide 5.
[0034] Conveniently, in the first embodiment, in the
slide 5 there is a second internal duct 50 which connects
the second chamber 8 to the sixth chamber 16 when the
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slider 5 is in the first position and connects the fourth
chamber 12 to the eighth chamber 21 when the slide 5
is in the second position.
[0035] According to requirements, the position of the
first internal duct 30 might be switched with the position
of the second internal duct 50 symmetrically with re-
spect to the imaginary median plane 33a of the slide 5.
Said median plane 33a coincides with the median plane
33 of the seat 4 when the slide 5 is in the third position.
In this case, the inlet 30a would again be formed in the
central portion 38, but so as to be located in the second
chamber 8 when the slide 5 is in the first position, and
the outlet 30b would be located at the circumferential
narrowing 36; in this case, furthermore, the second in-
ternal duct 50 would have an inlet 50a on the mid-lateral
portion 40, so as to be located in the fifth chamber 13
when the slide 5 is moved into the first position, and an
outlet 50b at the circumferential narrowing 37, so as to
be located in the third chamber 9, connecting it to the
seventh chamber 17, when the slide 5 is moved into the
second position.
[0036] The pressure compensator 2 is pushed into the
closure position by the pressure along P1 in contrast
with the action of a spring 60. The control duct 20 is con-
nected to the pressure compensator 2 so as to act ther-
eon concordantly with the action of the spring 60 and
therefore so as to open the pressure compensator.
[0037] With particular reference to Figures 4 to 6, the
first adjustment duct 25, along which the pressurized hy-
draulic signal LSA, which corresponds to the actuation
pressure of the branch A of the user device, is transmit-
ted, is connected to the discharge branch T of the hy-
draulic circuit through a maximum-pressure valve 61
which connects the adjustment duct 25 to the discharge
branch T when a pressure which is at least equal to the
calibration pressure of the valve 61 occurs along the ad-
justment duct 25.
[0038] The second adjustment duct 26, along which
the pressurized hydraulic signal LSB, which corre-
sponds to the actuation pressure of the branch B of the
user device, is transmitted, is also connected to the dis-
charge branch T of the hydraulic circuit through a max-
imum-pressure valve 62 which connects the adjustment
duct 26 to the discharge branch T when a pressure
which is at least equal to the calibration pressure of the
valve 62 occurs along the adjustment duct 26.
[0039] Advantageously, the adjustment ducts 25 and
26 each have a branch which is connected to the dis-
charge branch T by means of respective controllable
electric valves 63 and 64. The electric valves 63 and 64,
in normal operating conditions, are energized or closed
and thus prevent the connection of the adjustment ducts
25 and 26 to the discharge branch T and can be deen-
ergized in order to provide said connection when condi-
tions occur which require an interruption of the actuation
of the user device during actuation on the branch A or
on the branch B.
[0040] The circuit shown in Figures 4 to 6 is completed

by a choke 65 which is arranged on the control duct 20
and by a branch 20b of the control duct 20 which enters
a switching or selection valve 66. The outlet of the
switching valve 66, as shown in Figure 13, is connected
to a flow/pressure regulator 67, which is arranged along
a branch 68 for connecting the pressurized branch P to
the discharge branch T of the hydraulic circuit. More par-
ticularly, the flow/pressure regulator 67 is kept in the
open position by the pressure that is present in the pres-
surized branch P in contrast with the action applied by
a spring 69. The signal LS that arrives from the control
duct 20 acts on the flow/pressure regulator 67 concord-
antly with the action of the spring 69, which thus acts so
as to cause the closure of the flow/pressure regulator
67, as will become better apparent hereinafter.
[0041] Figure 13 illustrates a hydraulic circuit which
serves two user devices: respectively, a first user de-
vice, designated by the reference numeral 90, which is
controlled by means of a device according to the inven-
tion, and a second user device, generally designated by
the reference numeral 91, which is controlled by means
of a device of the type disclosed in the previously cited
patent No. 1,281,708.
[0042] The signal LS that arrives from the first device
90, in output from the switching or selection valve 66,
passes through a second switching or selection valve
70, which also receives in input the signal LS of the de-
vice 91, and then reaches the flow/pressure regulator
67. The pump that feeds the hydraulic circuit is desig-
nated by the reference numeral 71. As regards the other
elements shown in Figure 13, since they are commonly
used in the field of hydraulic circuits, their detailed de-
scription is omitted.
[0043] It should be noted that according to require-
ments one or both of the maximum-pressure valves 61
and 62 may be absent, and one or both of the electric
valves 63 and 64 may also be absent.
[0044] Operation of the device in its first embodiment
is as follows.
[0045] It is noted first of all that the device, in this first
embodiment, is particularly suitable for use if one re-
quires an actuation of the user device which is similar
to the actuation that can be obtained with a proportional
directional valve in the feed of the branch A of the user
device, such as for example during the lifting of a load,
and if it is necessary to actuate the branch B of the user
device with a low pressure and a reduced flow-rate,
such as for example during the lowering of a load.
[0046] When the slide 5 is moved from the third posi-
tion or idle position (Figures 3 and 6) to the first position
(Figures 1 and 4), the first chamber 6 is connected to
the second chamber 8, the sixth chamber 16 is connect-
ed to the eighth chamber 21, and the third chamber 9 is
connected to the fifth chamber 13. In this operating con-
dition, further, the duct 50 connects the second chamber
8 to the sixth chamber 16, while the duct 30 connects
the third chamber 9 to the ninth chamber 22. In this man-
ner, the branch P1 is connected to the branch A. It should
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be noted that when the slide 5 is in this position, the
branch A and the branch P1 are connected to the control
duct 20, along which the signal LS is transmitted, and
to the first adjustment duct 25, along which the hydraulic
signal LSA is transmitted.
[0047] The branch B and the second adjustment duct
26, along which the hydraulic signal LSB is transmitted,
are connected to the discharge branch T. In this operat-
ing condition, the pressure compensator 2 operates nor-
mally.
[0048] When instead the slide 5 is moved from the idle
position to the second position (Figures 2 and 5), the
first chamber 6 is connected to the third chamber 9, the
seventh chamber 17 is connected to the ninth chamber
22, and the second chamber 8 is connected to the fourth
chamber 12. The duct 30 connects the first chamber 6
to the seventh chamber 17, the duct 50 connects the
fourth chamber 12 to the eighth chamber 21, while the
passage 31 connects the sixth chamber 16 to the fourth
chamber 12. In this operating condition, the pressure of
the branch P1 is transmitted to the seventh chamber 17
and from there to the pressure compensator 2, so that
said pressure acts concordantly with the spring 60 in or-
der to maintain the pressure compensator 2 in the open
position or in any case increase its aperture. Owing to
the fact that the seventh chamber 17 is connected to the
sixth chamber 16 through the connecting duct 32, part
of the flow that enters the first chamber 6 is sent to the
discharge branch T by means of the passage 31. The
extent of the flow discharged through the passage 31 is
a function of the position of the slide 5 as a consequence
of the particular shape of said passage 31. Owing to the
fact that the pressure transmitted along the control duct
20 to the pressure compensator 2 is equal to, or slightly
lower than, the pressure along the branch P1, the com-
pensator 2 is kept in a fully open position or in any case
in a partly open position in which its aperture is greater
than it would be if the actuation duct 20 were connected
to the branch B of the user device.
[0049] Moreover, the signal LS, which is identical to
or slightly lower than the pressure P1, is sent through
the switching valves 66 and 70 to the flow/pressure reg-
ulator 67, assisting the spring 69 in causing or increas-
ing the closure of said flow/pressure regulator 67. In this
manner, the working pressure of the pump 71 is consid-
erably higher than the pressure required to feed the
branch B of the user device. Higher operating stability
is thus achieved even if the user device, in order to be
actuated, requires low pressures and reduced flow-
rates.
[0050] In the second embodiment, shown in Figures
7 to 11, the device again comprises a bidirectional pilot
valve, generally designated by the reference numeral
1a, whose body is provided substantially like the body
3 of the pilot valve 11. For this reason, the body of the
pilot valve 1a, the seat for the slide 5a, the various cham-
bers formed along said seat, and the ports for connect-
ing various ducts have been designated by the same

reference numerals used to designate the similar ele-
ments described with reference to the first embodiment.
The slide 5a, as regards its side wall, is provided in the
same manner as described with reference to the slide
5 of the first embodiment. For this reason, the central
portion, the mid-lateral portions, the end-lateral por-
tions, the circumferential narrowings and the recesses
arranged at the circumferential narrowings located at
the sides of the central portion have been designated
by the same reference numerals used in Figures 1 to 3.
[0051] An internal duct, again designated by the ref-
erence numeral 30, is formed in the slide 5a, as in the
first embodiment.
[0052] Differently from the slide 5, the slide 5a has a
second internal duct 80 which has an inlet 80a on the
central portion 38 and an outlet 80b at the circumferen-
tial narrowing 36. The position of the inlet 80a is such
that it lies within the first chamber 6 in order to connect
the first chamber 6 to the sixth chamber 16 when the
slide 5a is moved into the first position and such that it
lies in the second chamber 8 in order to connect it to the
eighth chamber 21 when the slide 5a is moved into the
second position.
[0053] Again differently from the slide 5, the slide 5a
has, on the mid-lateral portion 40, a second passage 81
which, when the slide 5a is in the first position, connects
the seventh chamber 17 to the fifth chamber 13.
[0054] In practice, in the second embodiment the slide
5a is preferably provided so as to be symmetrical with
respect to the imaginary median plane 33a of the slide
5a.
[0055] The hydraulic circuit in which the pilot valve la
is inserted, shown in Figures 10 to 12, is also identical
to the hydraulic circuit shown in Figures 4 to 6. For this
reason, the various elements of the circuit shown in Fig-
ures 10 to 12 have been designated by the same refer-
ence numerals as the elements of the circuit shown in
Figures 4 to 6.
[0056] Operation of the device according to the inven-
tion in the second embodiment is as follows.
[0057] When the slide 5a is moved from the third po-
sition or idle position (Figures 9 and 12) to the first po-
sition (Figures 7 and 10), the first chamber 6 is connect-
ed to the second chamber 8, the sixth chamber 16 is
connected to the eighth chamber 21, and the third cham-
ber 9 is connected to the fifth chamber 13. The duct 80
connects the first chamber 6 to the sixth chamber 16,
the duct 30 connects the third chamber 9 to the ninth
chamber 22, and the passage 81 connects the seventh
chamber 17 to the fifth chamber 13. In this operating
condition, the branch P1 of the hydraulic circuit is con-
nected to the branch A of the user device, while the
branch B of the user device is connected to the dis-
charge branch T. The branch A of the user device is con-
nected to the first adjustment duct 25, while the second
branch B and the second adjustment duct 26 are con-
nected to the discharge branch T.
[0058] Moreover, in this first position the pressure in
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input to the pilot valve is transmitted, through the second
internal duct 80, to the control duct 20 and assists the
spring 60 in its action on the pressure compensator 2 in
order to maintain or increase its aperture. Part of the
flow in input to the pilot valve 1 is conveyed into the dis-
charge branch T through the second passage 81, which
connects the seventh chamber 17 to the fifth chamber
13, owing to the connection provided between the sixth
chamber 16 and the seventh chamber 17. The extent of
the flow conveyed to the discharge branch T depends
on the position of the slide 5a owing to the particular
configuration of the second passage 81.
[0059] In this first position, the signal LS is also trans-
mitted, through switching or selection valves, to a flow/
pressure regulator, as already described with reference
to the first embodiment, in order to keep said flow/pres-
sure regulator in the closure position, thus forcing the
pump that feeds the pressurized branch to work at pres-
sures which are higher than those actually required to
actuate the user device.
[0060] By moving the slide 5a into the second position
one obtains an operation which is similar to the one de-
scribed with reference to the first embodiment, i.e., the
pump operates with higher pressures for the supply of
the branch B of the user device as well. Owing to this
fact, both during the actuation of the branch A of the user
device and during the actuation of the branch B of the
user device the pump is forced to operate at pressures
which are higher than those required to actuate the user
device and accordingly higher operating stability is ob-
tained.
[0061] It should be noted that both in the first embod-
iment and in the second embodiment the pressurized
fluid drawn from the central chamber, through the inter-
nal duct 30 or 80, and is conveyed to the discharge,
through the corresponding passage 31 or 81, allows to
keep the chamber 16 and 17 at the same pressure and
thus ensures perfect hydrostatic support of the slide 5
or 5a.
[0062] In practice it has been observed that the device
according to the invention fully achieves the intended
aim and objects, since by way of the fact that it forces
the pump to operate at a pressure which is higher than
the pressure actually required by the actuation of the
user device, it achieves higher operating stability even
if the user device requires reduced pressures and flow-
rates in order to be actuated.
[0063] A further advantage of the device according to
the invention is that it allows to use a pilot valve which
can be derived very simply from conventional pilot
valves, for example of the type disclosed in patent No.
1,281,708, simply by replacing the slide.
[0064] The device thus conceived is susceptible of
numerous modifications and variations, all of which are
within the scope of the inventive concept; all the details
may furthermore be replaced with other technically
equivalent elements.
[0065] In practice, the materials employed, as well as

the dimensions, may be any according to requirements
and to the state of the art.
[0066] The disclosures in Italian Patent Application
No. MI99A002467, from which this application claims
priority, are incorporated herein by reference.
[0067] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of in-
creasing the intelligibility of the claims and accordingly
such reference signs do not have any limiting effect on
the scope of each element identified by way of example
by such reference signs.

Claims

1. A hydraulic control device, for the actuation of a hy-
draulic user device, with input pressure compensa-
tor, comprising a bidirectional pilot valve which can
be actuated in order to connect one actuation
branch of a user device to a pressurized branch of
a hydraulic circuit and the other actuation branch of
the user device to a discharge branch of the hydrau-
lic circuit, and a pressure compensator, which is ar-
ranged on the pressurized branch of the hydraulic
circuit that enters said pilot valve, said pilot valve
comprising a valve body in which a substantially cy-
lindrical seat is provided which slidingly accommo-
dates a slide, said seat having, along its axial ex-
tension, larger-diameter regions which are alternat-
ed with smaller-diameter regions which are slidingly
coupled to said slide; said larger-diameter regions
forming in the valve body, around said slide, a plu-
rality of chambers which comprise a first chamber
in a substantially central position, which is connect-
ed to a first port which is connected to the pressu-
rized branch of the hydraulic circuit; a second cham-
ber and a third chamber being formed laterally on
opposite sides with respect to said first chamber
and being connected respectively to a second port
which is connected to a user device actuation
branch and to a third port which is connected to an-
other user device actuation branch; a fourth cham-
ber and a fifth chamber being formed laterally to
said second chamber and said third chamber, on
the opposite side with respect to said first chamber,
and being connected respectively to a fourth port
and a fifth port which are connected to the discharge
branch of the hydraulic circuit; a sixth chamber and
a seventh chamber being formed laterally to said
fourth chamber and to said fifth chamber, on the op-
posite side with respect to said first chamber, and
being connected respectively to a sixth port and a
seventh port which are connected to a control duct
which is connected to said pressure compensator
for its actuation in contrast with the pressure along
said pressurized branch which enters the pilot
valve; said slide being movable on command into
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three positions: a first position, in which it connects
said first chamber to said second chamber and said
third chamber to said fifth chamber; a second posi-
tion, in which it connects said first chamber to said
third chamber and said second chamber to said
fourth chamber; and a third position, or idle position,
in which it interrupts the connection of said first
chamber to said second chamber and to said third
chamber; characterized in that said sixth chamber
is connected to said seventh chamber and in that
said slide has at least one first internal duct which
connects said first chamber to said sixth chamber
or to said seventh chamber when the slide is in said
first position or in said second position, said slide
further having at least one first passage which con-
nects said seventh chamber to said fifth chamber
or said sixth chamber to said fourth chamber when
the slide is in said first position or in said second
position.

2. The device according to claim 1, characterized in
that an eighth chamber and a ninth chamber are
formed at said seat, in the valve body, laterally to
said sixth chamber and said seventh chamber, on
the opposite side with respect to said first chamber,
and are respectively connected to an eighth port,
which is connected to an adjustment duct, and to a
ninth port, which is connected to another adjust-
ment duct; said slide, in said first position, connect-
ing said sixth chamber to said eighth chamber and,
in said second position, connecting said seventh
chamber to said ninth chamber.

3. The device according to claims 1 and 2, character-
ized in that said chambers are arranged symmetri-
cally with respect to a median plane which is per-
pendicular to the axis of said seat and in that said
slide has an active region which is substantially cy-
lindrical and has mutually spaced circumferential
narrowings and is designed to interact with said
chambers.

4. The device according to one or more of the preced-
ing claims, characterized in that said circumferential
narrowings delimit, in said active region of the slide,
a central portion, two mid-lateral portions, and two
end-lateral portions of said slide; recesses being
provided which extend from said mid-lateral por-
tions to said central portions astride the narrowings
located between said portions; said recesses con-
necting said second chamber to said first chamber
and said third chamber to said fifth chamber when
said slide is in the first position and connecting said
first chamber to said third chamber and said second
chamber to said fourth chamber when said slide is
in the second position.

5. The device according to one or more of the preced-

ing claims, characterized in that said recesses are
shaped like a cups which widens gradually toward
the outer surface of said slide and also gradually
widens from said mid-lateral portions and from said
central portion toward the circumferential narrow-
ings which they straddle.

6. The device according to one or more of the preced-
ing claims, characterized in that said internal duct
has an inlet on said central portion and an outlet on
the circumferential narrowing located between one
of said mid-lateral portions and the contiguous end-
lateral portion.

7. The device according to one or more of the preced-
ing claims, characterized in that said first passage
is constituted by a choke formed in a mid-lateral por-
tion of said slide.

8. The device according to one or more of the preced-
ing claims, characterized in that said choke has a
cross-section which gradually tapers toward said
central portion of said slide.

9. The device according to one or more of the preced-
ing claims, characterized in that said slide has a
second internal duct which connects said second
chamber to said sixth chamber or said fourth cham-
ber to said eighth chamber when the slide is in said
first position or in said second position.

10. The device according to one or more of the preced-
ing claims, characterized in that said first internal
duct of the slide lies in the portion of the slide located
between said central portion and an axial end of the
slide, said second internal duct being arranged in
the portion of the slide that lies between said central
portion and the other axial end of the slide.

11. The device according to one or more of the preced-
ing claims, characterized in that said slide has:

-- a first internal duct, which connects said first
chamber to said sixth chamber when the slide
is in said first position and connects said sec-
ond chamber to said eighth chamber when the
slide is in said second position;

-- a first passage, which connects said seventh
chamber to said fifth chamber when the slide is
in said first position;

-- a second internal duct, which connects said
third chamber to said ninth chamber when the
slide is in said first position and connects said
first chamber to said seventh chamber when
the slide is in said second position;

-- a second passage, which connects said sixth
chamber to said fourth chamber when the slide
is in said second position.
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12. The device according to one or more of the preced-
ing claims, characterized in that said control duct is
connected to a flow/pressure regulator which con-
nects the pressurized branch to the discharge
branch of the hydraulic circuit, in order to produce
or increase its closure in contrast with the action ap-
plied by the pressure in said pressurized branch.
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