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(54) Directional control valve

(57)  Valve to control the direction of flow, which has
a primary intake for pressurised fluid, at least one pri-
mary outlet for discharge, and at least one primary us-
age way which is connected to a user, which define an
equivalent number of primary ways for intake/output of
the fluid, characterised in that it comprises the following:
the valve comprises at least one pair of inner passages
P1, P2, consisting of a first inner passage, which con-
nects the primary intake 11 to the primary usage way
13, and of a second inner passage P2, which connects
the primary usage way 13 to a primary outlet 12, each
inner passage P1, P2 comprising two inlets for commu-
nication with respective primary ways 11, 12, 13; there
are also provided means for closure of the inner pas-
sages P1, P2, each comprising a flexible membrane 21,
22 which is free to bend, and can assume a first position
in which itis disposed on the two inlets themselves such
as to close the latter, and a second position in which it
is raised from the inlets themselves, such as to leave
the latter free, and a transit chamber 23, 24 which is
disposed on the flexible membrane, and is separated
from the area of passage of the fluid, into which the two
communication inlets open; and there are provided pi-
loting means, which are controlled, and can introduce
into one 23 of the transit chambers a pilot fluid with pres-
sure which can thrust the respective membrane 21 into
the said first position, in order to close the passage of
the fluid, and simultaneously to allow the other transit
chamber 24 to be discharged, in order to allow the mem-
brane 22 to go into the said second position, such as to
permit passage of the fluid; and vice versa.
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Description

[0001] The presentinvention relates to a valve to con-
trol the direction of flow, which has a primary intake for
pressurised fluid, at least one primary outlet for dis-
charge, and at least one primary usage way which is
connected to a user, which define an equivalent number
of primary ways for intake/output of the fluid.

[0002] A typical application for the said valves is in
order to distribute the pressurised fluid to a machine
which functions with fluids, for example a single- or dou-
ble-effect piston cylinder.

[0003] These valves normally have three ways (an in-
take, an outlet, and a usage way), and two positions for
control of single-effect jacks, or they have four or five
ways (an intake, one or two outlets, and two ways for
usage), and two or three positions.

[0004] These valves guide the fluid (liquid or gas)
which they receive at their intake (with a specific pres-
sure which is greater than atmospheric pressure) to one
chamber or another of the user, and they discharge the
remaining chamber.

[0005] The known valves comprise a valve body,
which has the said ways for intake/outlet of the flow, and
is provided with an axial hole, into which there open cor-
responding channels for passage of the fluid, and a slid-
er/shutter, which occupies the said axial hole, and slides
in an axial direction, such as to define two or more po-
sitions; in the said positions the channels for the fluid
are opened and closed selectively, such as to distribute
the flow appropriately to the user.

[0006] The object of the presentinvention is to provide
a new valve to control the direction of flow, which has
significant advantages in comparison with the known
art, i.e.:

high values in terms of length of service life;
possibility of operating at high frequencies;
possibility of working with flow rates of very different
values, by means of simple changes of few compo-
nent parts;

possibility of embodiments with different structural
forms;

capacity for working in environments with very dif-
ferenttemperatures and also relatively high temper-
atures, irrespective of expansion of the metal parts;
lack of contact between the piloting fluid and the
gaseous fluid; and

possibility of operating with fluids which have high
values of density and/or viscosity.

[0007] These and other advantages are achieved by
the invention in question, as characterised in the claims.
[0008] The valve in question is based on the fact that
it comprises:

at least one pair of inner passages, consisting of a
first inner passage, which connects the primary in-
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take to the primary usage way, and of a second in-
ner passage, which connects the primary usage
way to a primary outlet, each inner passage com-
prising two inlets for communication with respective
primary ways;

means for closure of the inner passages, one for
each inner passage, each comprising a flexible
membrane which is free to bend, has a size such
as to cover the inlets themselves, and can assume
a first position in which it is disposed on the two in-
lets such as to cover the latter, and a second posi-
tion in which it is raised from the inlets themselves,
such as to leave the latter free, and a transit cham-
ber which is disposed on the flexible membrane,
and is separated from the area of passage of the
fluid, into which the two communication inlets open;
and

piloting means, which are controlled, and can intro-
duce into one of the transit chambers a pilot fluid
with pressure which can thrust the respective mem-
brane into the said first position, with force which is
sufficient to prevent passage of the fluid, and simul-
taneously allow the other transit chamber to be dis-
charged; and

which means can allow the membrane to go into the
said second position, to permit passage of the fluid;
and vice versa.

[0009] The invention is described in detail hereinafter
with the assistance of the attached figures, which illus-
trate one embodiment by way of non-exclusive exam-
ple.

Figure 1 is a schematic representation of the valve
in question, in a version with three ways;

Figure 2 is a more detailed lateral view, partially in
cross-section, of the valve in figure 1;

Figure 2A is an enlarged detail of figure 2;

Figure 3 is the cross-section according to the plane
-1 in figure 2;

Figure 4 is the cross-section according to the plane
IV-IV in figure 2A;

Figure 5A is an enlarged detail of figure 2, relating
to a first piloting valve, in a first position;

Figure 5B is the same detail as figure 5A, in a sec-
ond position;

Figure 6 is a schematic representation of the valve
in question in a version with five ways; and

Figure 7 is a more detailed lateral view, partially in
cross-section, of the valve in figure 6.

[0010] Reference is made firstly to an embodiment in
which the valve in question, generally indicated as ...,
is of the three-way type (figures 1 to 5B).

[0011] The valve comprises a monolithic valve body
30, which is formed from one or more bodies which are
rendered integral with one another, in which the follow-
ing primary intake/outlet ways are provided:



3 EP 1 101 950 A2 4

a primary intake 11, by means of which pressurised
fluid is supplied to the valve 10, for example by
means of a compressor or pump 14;

a primary outlet 12, by means of which the fluid is
discharged; and

a primary usage way 13, which connects the valve
10 to a user, for example the chamber 15' of a hy-
draulic jack 15.

[0012] (The adjective primary is used here to distin-
guish the above-described ways from those of the pilot-
ing valves, which are described hereinafter).

[0013] Inthe body 30 there is provided a pair of inner
passages, i.e.: afirstinner passage P1, which connects
the primary intake 11 to the primary usage way 13, and
a second inner passage P2, which connects the primary
usage way 13 to the primary outlet 12.

[0014] Each of these inner passages P1, P2 compris-
es a transit chamber, respectively 23 and 24, each of
which has a lower base 25 which is flat (see in particular
figure 2A), or is in the form of a spherical cap with the
concavity facing upwards (not illustrated in the figures),
onto which there open two adjacentinlets, each of which
communicates directly with a corresponding primary
way, and each of which has a respective axis which is
spaced from the axis of the other inlet; these inlets thus
have their own upper edges disposed substantially on
a single plane (as illustrated in the figures), or on a com-
mon surface with a spherical cap (not illustrated in the
figures).

[0015] In particular, the passage P1 comprises the
transit chamber 23, an inlet 13' which communicates
with the usage way 13, and an inlet 11' which commu-
nicates with the intake 11; the passage P2 comprises
the transit chamber 24, aninlet 13" which communicates
with the usage way 13, and an inlet 12" which commu-
nicates with the outlet 12.

[0016] Intheinner passage P1, there are also provid-
ed respective means for closure of the flow, which com-
prise a flexible membrane 21 which is free to bend, and
has a size such as to cover the respective pair of inlets
11"and 13', which are subtended by the same respective
passage. The membrane 21 normally adheres to the
base 25 of the respective chamber 23, and separates
this chamber from the area of passage of the fluid, into
which the two inlets 11' and 13' open.

[0017] Similarly, in the inner passage P2 there are
provided means for closure of the flow, which comprise
a flexible membrane 22 which is free to bend, and has
a size such as to cover the respective pair of inlets 12"
and 13", which are subtended by the same respective
passage P2. The membrane 22 normally adheres to the
base 25 of the respective chamber 24, and separates
this chamber from the area of passage of the fluid, into
which the two inlets 12" and 13" open.

[0018] Each membrane 21, 22 can assume a first po-
sition (illustrated as a continuous line in figure 2A), in
which it is disposed on the respective inlets 11' and 13'

10

15

20

25

30

35

40

45

50

55

or 13" and 12", such as to close the latter, and a second
position (illustrated as a broken line in figure 2A), in
which it is raised from the inlets themselves, such as to
leave the latter free.

[0019] Advantageously, the membranes 21 and 22
are made from elastomer material, such that they can
assume a substantially flat discharge shape (in the first
position), and can also be deformed resiliently in order
to assume a domed shape (in the second position),
which adheres to the surface of the chamber 23, 24. In
practice, a synthetic resin membrane can be used, with
a thickness of a few tens of millimetres (e.g. 0.5 - 1.5
mm), and which has elastomer-type characteristics.
[0020] In addition, the membranes 21 and 22 are
completely free to bend, i.e. they are free from any other
bodies or components, in other words there is substan-
tially nothing connected to them in the area above the
inlets 11", 13" and 12", 13".

[0021] With the valve in question there are associated
piloting means, which are controlled, and can introduce
into one of the transit chambers 23, 24 (for example into
the chamber 23) a pilot fluid with pressure which can
thrust the respective membrane 21, 22 (21 in the exam-
ple) into the said first position, with force which is suffi-
cient to prevent passage of the fluid, and allow the other
transit chamber 24, 23 (24 in the example) to be dis-
charged; and which means can allow the respective
membrane 22, 21 (22 in the example) to go into the said
second position, to permit passage of the fluid; and vice
versa.

[0022] In operation, in order to close the passages P1
or P2, the pressure of the pilot fluid which acts on the
respective membrane 21, 22, in order to make the latter
adhere to the inlets 11" and 13' or 13" and 12", must be
such as to overcome the opposing force provided by the
fluid which acts in the inlets beneath.

[0023] In particular, according to a preferred (but not
exclusive) embodiment illustrated in the figures, as the
pilot fluid, the piloting means use fluid taken from the
primary intake 11. In this case therefore, the thrust which
acts in the transit chamber 23, 24 is sufficient to over-
come the thrust which acts below the membrane 21, 22,
since the pressure of the fluid beneath the membrane
itself is affected by the lower pressure which is present
in the two inlets, because at least one of the latter will
be in the discharged condition. The action of closure is
very efficient on the inlet which is in the discharged con-
dition, since the pressure beneath the membrane will be
lower than the pressure above the membrane itself. At
the other inlet on the other hand, the action of closure
will be substantially insignificant, since the pressures
above and below the membrane are substantially the
same.

[0024] It will be appreciated that the greater the value
of the piloting pressure, the greater is the level of cer-
tainty that the membrane 36 will close the communica-
tion inlets.

[0025] In order to open the passage P1 or P2 (pas-
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sage open), the transit chamber 23, 24 is discharged,
such that the pressure which is present beneath the
membrane 21, 22 takes the membrane into a position
in which it adheres to the top of the transit chamber (sec-
ond position), and is spaced from the inlets 11' and 13'
or 13" and 12", and thus the fluid is free to pass from
one inlet to the other, passing beneath the membrane
21, 22.

[0026] As already stated, the piloting means can as-
sume two different configurations. In a first configura-
tion, the transit chamber 23 is pressurised, such as to
close the passage P1, and simultaneously the other
chamber 24 is discharged, such as to open the passage
P2 (as illustrated in figure 1). In this configuration, the
intake 11 is closed, and the user (for example the cham-
ber 15' of the jack 15) is put into communication with the
discharge outlet 13.

[0027] In the second configuration (not illustrated in
the figures), which is an alternative to the first configu-
ration, the transit chamber 24 is pressurised, such as to
close the passage P2, and simultaneously the other
chamber 23 is discharged, such as to open the passage
P1. In this configuration, the discharge 12 is closed, and
the user (for example the chamber 15' of the jack 15) is
put into communication with the input 11, and thus re-
ceives pressurised fluid.

[0028] The valve 10 thus carries out its main function
of guiding the fluid towards the user, or of discharging
the latter.

[0029] When two primary ways are both pressurised,
as is the case for example between the intake 11 and
the usage way 13 in the second configuration, in order
to close the corresponding passage (P1) when required,
it is necessary to open the other passage (P2) simulta-
neously, such as to discharge one of the ways (the way
13), and thus reduce the pressure which is present in
the passage (P1) in question, to the point where it is
exceeded by the piloting thrust of the membrane 21.
[0030] According to a preferred (but not exclusive)
embodiment, illustrated in the figures, the piloting
means comprise a first piloting valve 50 and a second
piloting valve 60, each of which comprises a ressurised
fluid intake, respectively 51 and 61, a discharge, respec-
tively 52 and 62, and a third way, respectively 53 and
63, which is connected to a transit chamber, respectively
P1 and P2. The two intakes 51 and 61 communicate
directly with one another, and communicate with the pri-
mary intake 11. Each pilot valve 50, 60 has a first posi-
tion, in which it puts its own intake 51, 61 into commu-
nication with its own third way 53, 63, and a second po-
sition, in which it puts its own discharge 52, 62 into com-
munication with its own third way 53, 63. The first pilot
valve 50 has its own first position which is normal, and
is piloted into the second position by the fluid which is
present in the third way 63 of the second pilot valve 60.
[0031] In particular, the said first piloting valve 50 is
contained in the same valve body 30 which contains the
primary ways (the primary intake 11, the outlet 12, and
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the usage way 13), as well as the communication inlets
and the transit chambers.

[0032] In detail, the first pilot valve 50 comprises an
upper cylindrical chamber 71, and a lower chamber 72
beneath, which are coaxial and communicate with one
another. The lower chamber 72 has a valve seat 73, in
the section in which the chamber 72 communicates with
the lower part 71a of the chamber 71, which puts the
two chambers 71 and 72 into communication, and a low-
erinlet 77, which opens onto the lower base of the lower
chamber 72; both the inlet 77 and the seat 73 have a
diameter which is smaller than that of the chamber 71.
The chamber 72 contains a shutter 74 with axial move-
ment, which, by means of a seal 75, can close the valve
seat 73, when the shutter is thrust upwards, thus isolat-
ing the part 71a from the chamber 72, and can close the
inlet 77 by means of its own lower base 74', when the
shutter is thrust downwards. There is connected to the
shutter 74 an upper plunger 76, which slides in a sealed
manner in the chamber 71, and separates hermetically
the lower part 71a of the chamber 71 itself, from the up-
per part 71b.

[0033] A spring 78 normally keeps the shutter 74
thrust upwards.

[0034] In its own lower part, the lower chamber 72 is
connected to the third way 53, whereas the inlet 77 com-
municates with the intake 51. The lower part 71a of the
chamber 71 is connected to the outlet 52, whereas the
upper part 71b is connected by means of a pilot duct 54
to the third way 63 of the second valve 60.

[0035] When pressurised pilot fluid is inserted in the
upper part 71b of the upper chamber 71, the plunger 76
is displaced into the lower position, and together with
the plunger there is displacement of the shutter 74,
which, by means of its own base 74', closes the inlet 77
of the intake 51, and, simultaneously, via the seat 73,
the passage from the chamber 72 to the lower part 71a
of the chamber 71 is opened; the intake 51 is thus
closed, and the communication between the third way
53 and the discharge 52 is opened (as illustrated in fig-
ure 5B).

[0036] When the upper part 71b is discharged, the
shutter 74 is displaced by the spring 78 into the upper
position, in which it closes the seat 73, and leaves open
the inlet 77, thus putting the latter into communication
with the lower part of the lower chamber 72; thus the
intake 51 and the third way 53 are put into communica-
tion, whereas the discharge 52 is closed (as illustrated
in figure 5A).

[0037] The functioning of the entire valve 10 is con-
trolled by the second valve 60, which is a conventional
valve with three-ways (61, 62 and 63) and two positions,
controlled by an operator, for example by means of an
electro-magnetic device.

[0038] When the valve 60 is actuated such that it clos-
es its own intake 61, and discharges its own third way
63 (valve closed), firstly the transit chamber 24 of the
passage P2 is discharged, and then the passage itself
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is opened. Simultaneously, the upper part 71b of the up-
per chamber 71 of the valve 50 is discharged, thus giv-
ing rise to displacement into the upper position of the
shutter 74, and putting the intake 51 into communication
with the third way 53; consequently, the chamber 23 of
the passage P1 is pressurised, and the passage itself
is closed. This therefore provides the above-described
first configuration (illustrated in figure 1).

[0039] On the other hand, when there is actuation of
the valve 60, such that the intake 61 is put into commu-
nication with its own third way 63 (valve open), firstly the
transit chamber 24 of the passage P2 is pressurised,
and the passage itself is closed. Simultaneously, the up-
per part 71b of the upper chamber 71 is pressurised,
thus giving rise to displacement into the lower position
of the shutter 74, and putting into communication the
third way 53 and the discharge 52; consequently the
chamber 23 of the passage P1 is discharged, and the
passage itself is closed. This therefore provides the
above-described second configuration.

[0040] According to a different piloting system (not il-
lustrated in the figures), the valve in question is piloted
by means of a conventional valve to control the direction
of the flow, with four or five ways and at least two posi-
tions, such as to provide the above-described two con-
figurations.

[0041] In particular, this pilot valve comprises a pres-
surised fluid intake, one or two discharge outlets, a first
usage way, which is connected to one of the transit
chambers 23, and a second usage way, which is con-
nected to the other transit chamber 24; this pilot valve
has a first position, in which it connects its own intake
to the first usage way, and connects the second usage
way to its own outlet, and a second position, in which it
connects the second usage way to its own intake, and
the first usage way to its own outlet. In addition, the in-
take of the pilot valve communicates with the primary
intake 11.

[0042] By actuating this piloting valve in the first and
in the second position, the valve 10 is put respectively
into the first and second said configurations.

[0043] Figures 6 and 7 illustrate an embodiment in
which the valve 10B in question differs from the three-
way valve previously described, in that it has five ways.
[0044] In particular, in the monolithic valve body 30,
the valve 10B comprises:

a primary intake 11, by means of which pressurised
fluid is supplied to the valve 10B, for example by
means of a compressor or pump 14;

two primary outlets 12a and 12b, by means of which
the fluid is discharged;

a first primary usage way 13a, which connects the
valve 10B to a first user, for example the first cham-
ber 16' of a hydraulic jack 16; and

a second primary usage way 13b, which connects
the valve 10B to a second user, for example the sec-
ond chamber 16" of the same jack 16.
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[0045] The body 30 also contains two pairs of inner
passages, similarly to the case of the three-way valve,
i.e. a first pair, comprising two passages P1a and P2a,
and a second pair, comprising two passages P1b and
P2b. In each pair there is provided a first inner passage
P1a, P1b, which connects the primary intake 11 to a re-
spective primary usage way 13a and 13b, and a second
inner passage P2a, P2b, which connects the same pri-
mary usage way 13a, 13b to a respective primary outlet
12a and 12b.

[0046] The said inner passages are the same as
those for the three-way valve, and each comprise a re-
spective transit chamber, indicated respectively as 23a,
24a in the first pair, and 23b, 24b in the second pair. Into
each chamber there opens an adjacent pair of inlets:

the passage P1a comprises the transit chamber
23a, an inlet 13'a which communicates with the us-
age way 13a, and aninlet 11'a which communicates
with the intake 11;

the passage P1b comprises the transit chamber
23b, an inlet 13'b which communicates with the us-
age way 13b, and aninlet 11'b which communicates
with the intake 11;

the passage P2a comprises the transit chamber
24a, an inlet 13"a which communicates with the us-
age way 13a, and aninlet 12", which communicates
with the outlet 12a; and

the passage P2b comprises the transit chamber
24b, an inlet 13"b which communicates with the us-
age way 13b, and an inlet 12"b which communi-
cates with the outlet 12b.

[0047] In addition, in each of the said inner passages,
there is provided a respective means for closure of the
flow, comprising a respective membrane 21a, 21b, 22a,
22b.

[0048] With the valve 10B there are associated pilot-
ing means, which differ from those provided for the
three-way valve version, only in that each usage way 53
(of the first valve 50) and 63 (of the second valve 60) is
divided into two branches. The way 53 is divided into
two branches 53a, 53b which are connected respective-
ly to the chamber 23a of the first passage P1a of the first
pair, and to the chamber 24b of the second passage P2b
of the second pair; the way 63 is divided into two branch-
es 63a, 63b, which are connected to the chamber 24a
of the second passage P2a of the first pair, and to the
chamber 23b of the first passage P1b of the second pair.
[0049] Thus, the piloting means introduce into the
chamber 23a of the first passage P1a of the first pair,
and into the chamber 24b of the second passage P2b
of the second pair, a pilot fluid which has a pressure
which can thrust the membrane into the said first posi-
tion, in order to prevent passage of the fluid, and simul-
taneously to discharge the chamber 24a of the second
passage P2a of the first pair, and the chamber 23b of
the first passage P1b of the second pair, in order to allow
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the membrane to go into the said second position, such
as to permit passage of the fluid; and vice versa.
[0050] To summarise, these piloting means operate
similarly to the manner described for the version with
three ways; the only difference is that one pair of pas-
sages P1a and P2a operates in a manner which is sym-
metrically opposed to the other pair of passages P1b
and P2b; this means that when, in the first pair, the first
passage P1a is closed and the second passage P2a is
opened, simultaneously, in the second pair, the first pas-
sage P1b is opened and the second passage P2b is
closed; and vice versa.

[0051] In a first configuration, the transit chambers
23a and 24b are pressurised, such as to close the cor-
responding passages P1a and P2b, and simultaneously
the other chambers 24a and 23b are discharged, such
as to open the corresponding passages P2a and P1b
(asillustrated in figure 6). In this configuration, the intake
11 is connected only to the second usage way 13b, and
thus to the second user (for example the chamber 16"
of the jack 16), whereas the first user (chamber 16') is
discharged via the first usage way 13a, which commu-
nicates with the discharge 12a.

[0052] In the second configuration (not shown in the
figures), which is an alternative to the first, the transit
chambers 24a and 23b are pressurised, such as to close
the corresponding passages P2a and P1b, and simul-
taneously the other chambers 23a and 24b are dis-
charged, such as to open the corresponding passages
P1a and P2b. In this configuration, the intake 11 is con-
nected only to the first usage way 13b, and thus to the
first user (for example the chamber 16' of the jack 16),
whereas the second user (chamber 16") is discharged
via the second usage way 13b, which communicates
with the discharge 12b.

[0053] According to a preferred (but not exclusive)
structural embodiment, both in the three-way version
and in the five-way version, the valve body 30 comprises
alower body 31, an intermediate body 32, and an upper
body 33, which are substantially flat, and are rendered
integral with one another in the form of a sandwich, with
the respective horizontal surfaces adhering firmly to one
another.

[0054] In the lower body 31, there are provided the
primary intake/outlet ways, i.e. the primary intake 11, the
primary outlet 12, and the usage way 13. In the interme-
diate body 32 there are provided the inlets 11', 12', 13"
and 12", which open onto the upper surface of the body
32 (which thus defines the base 25 of the chambers 23
and 24). The transit chambers 23 and 24 are provided
in the form of concavities which face downwards onto
the lower surface of the upper body 33. The membranes
21 and 22 are clamped firmly along their own peripheral
part, between the lower surface of the upper body 33
and the upper surface of the intermediate body 32, and
separate the chambers 23, 24 from the base 25 be-
neath, onto which the said inlets 11', 13", 13" and 12"
open (see in particular figures 2 and 3).
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[0055] Similarly, in the five-way version (figure 7), in
the lower body 31, there are provided the primary intake
11, the primary outlets 12a and 12b, and the usage ways
13a and 13b. In the intermediate body 32 there are pro-
vided the various inlets 11'a, 11'b, 13'a, 13'b, 13"a, 13"b,
12"a and 12"b, which open onto the upper surface of the
body 32 (which thus defines the base 25 of the transit
chambers 23a, 23b, 24a and 24b). These transit cham-
bers are provided in the form of concavities which face
downwards onto the lower surface of the first compo-
nent 331 (i.e. the lower surface of the upper body 33).
The membranes 21a, 21b, 22a and 22b are clamped
firmly along their own peripheral part, between the lower
surface of the upper body 33 and the upper surface of
the intermediate body 32, and separate the transit
chambers 23a, 23b, 24a and 24b from the base 25 be-
neath, onto which the said inlets 11'a, 11'b, 13'a, 13'b,
13"a, 13"b, 12"a and 12"b open. As already stated, the
first piloting valve 50 is contained in the same valve body
30. In particular, it is contained in the upper body 33,
which, according to the embodiment illustrated in figure
7, consists of several flat components which are joined
together in the form of a sandwich, which in turn is con-
nected to the two bodies beneath it, i.e. 32 and 31.
[0056] The various ducts 51, 52, 53, 53a, 53b, 61, 62,
63, 63a, 63b which connect the primary ways to the pilot
valves 50 and 60, and connect these valves to one an-
other, are contained in the valve body 30, and in partic-
ular in the upper body 33. In this respect, the body 33
comprises a first component 331, which is substantially
flat, in the lower, horizontal surface of which the transit
chambers are provided, and a second component 332,
which is also flat, and adheres to the flat, horizontal up-
per surface of the first component 331. Above the sec-
ond component 332, there is disposed a third compo-
nent 333, the flat, horizontal, lower surface of which ad-
heres to the upper surface of the second component
332.

[0057] The second component 332 has a series of
channels 39 which are suitably shaped, are recessed in
its upper surface, are closed at the top by the lower sur-
face of the third component 333, and give rise, at least
partially, to the various connection ducts between the
transit chambers and the pilot valves. Other ducts (not
shown in the figures) are provided inside the upper body
33.

[0058] Finally, on the upper surface of the body 33,
there is provided an upper component 34, which acts as
a connection for the ways for intake, discharge and us-
age of the second pilot valve 60, which is disposed on
the exterior of the valve body 30, and is secured to the
latter.

[0059] The inlets which function in a discharged con-
dition when they are closed (for example the inlets 12"
and 13") have thin cross-pieces 37 (see figure 4), which
act as a support grid, on which the corresponding mem-
brane 21, 22 is disposed. These cross-pieces are used
to decrease the downward flexure of the membrane
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when it is thrust under pressure, above the inlet itself,
in order to prolong the life of the membrane itself.
[0060] By means of the invention, there is elimination
of the reciprocally mobile sliding parts which are provid-
ed in directional control valves of a known type. This
therefore reduces drastically all the technical problems
which are associated with these movements, including
mainly wear. By this means, it is found that the service
life of the valve is very long.

[0061] In addition, the valve can function at frequen-
cies which are relatively very high (up to 50 Hz), as a
result of the low inertia of its moving parts, consisting
only of the flexible membranes 21, 22 etc. In addition,
there is elimination of all the seals along the shutter
units: in fact, the seal between the environment in which
the fluid flows and the exterior, in the area which is af-
fected by the shutter, is provided by the membrane itself,
which acts as a shutter.

[0062] Itis also ensured that there is contact-free sep-
aration of the piloting fluid and the fluid which is control-
led.

[0063] There is also considerable simplification of
production of the valve, in particular because it is no
longer necessary to produce solid parts which are con-
nected to one another according to requirements, since
the shutter is produced simply by means of a membrane
which is secured to the body of the valve.

[0064] Furthermore, again owing to the fact thatin the
present invention it is not necessary to produce solid
parts which are connected to one another according to
requirements, there are no particular technical problems
associated with the expansion of the bodies; the valve
can thus operate equally well at high or low tempera-
tures.

[0065] In addition, the reciprocal arrangement of the
various inner passages and of the primary ways can be
varied freely, and thus the valve can be produced ac-
cording to various different geometric shapes. It will be
appreciated that many modifications of a practical and
applicative nature can be made to the invention in ques-
tion, without departing from the context of the inventive
concept, as claimed hereinafter.

Claims

1. Valve to control the direction of flow, which has a
primary intake for pressurised fluid, at least one pri-
mary outlet for discharge, and at least one primary
usage way which is connected to a user, which de-
fine an equivalent number of primary ways for in-
take/output of the fluid, characterised in that it com-
prises:

at least one pair of inner passages, consisting
of afirst inner passage, which connects the pri-
mary intake to the primary usage way, and of a
second inner passage, which connects the pri-
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mary usage way to a primary outlet, each inner
passage comprising two inlets for communica-
tion with respective primary ways;

means for closure of the inner passages, each
comprising a flexible membrane which is free
to bend, has a size such as to cover the respec-
tive two communication inlets, and can assume
a first position in which it is disposed on the two
inlets, such as to close the latter, and a second
position in which it is raised from the inlets
themselves, such as to leave the latter free, and
a transit chamber which is disposed on the flex-
ible membrane, and is separated from the area
of passage of the fluid, into which the two com-
munication inlets open; and

piloting means, which are controlled, and can
introduce into one of the transit chambers a pi-
lot fluid with pressure which can thrust the re-
spective membrane into the said first position,
with force which is sufficient to prevent passage
of the fluid, and simultaneously allow the other
transit chamber to be discharged; and

which means can allow the respective mem-
brane to go into the said second position, to
permit passage of the fluid; and vice versa.

Control valve according to claim 1, characterised in
that the said primary intake/outlet ways, the said in-
ner passages and the corresponding inlets, and the
transit chambers, are all contained in a monolithic
valve body, and in addition each inner passage
comprises two adjacent inlets, which are disposed
on the lower base of the transit chamber, each of
which communicates directly with a respective pri-
mary way, and each of which has an axis which is
spaced from the axis of the other inlet, these inlets
having their own upper edges disposed substantial-
ly on a single plane, and the membrane being com-
pletely free to bend, and to assume a first position
of contact with the entire perimeter of both the inlets.

Control valve according to claim 1, characterised in
that the piloting means use fluid taken from the pri-
mary intake as the pilot fluid.

Control valve according to claim 1, characterised in
that the said piloting means comprise:

a first and a second piloting valve, each com-
prising a pressurised fluid intake in common
with the other piloting valve, a discharge, and
a third way which is connected to a respective
transit chamber;

each pilot valve having a first position, in which
it puts its own intake into communication with
its own third way, and a second position, in
which it puts its own discharge into communi-
cation with the said third way;
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the first pilot valve having the first position,
which is normal, and being piloted into the sec-
ond position by the fluid which is present in the
third way of the second pilot valve.

5. Control valve according to claim 4, characterised in

that the first piloting valve comprises:

an upper cylindrical chamber and a lower
chamber beneath, which is coaxial relative to,
and communicates with, the first chamber, with
a valve seat in the section for communication
with the lower part of the chamber, and a lower
inlet, which opens onto the lower base of the
lower chamber; the said inlet and the said seat
having a diameter which is smaller than that of
the chamber;

a shutter with axial movement, which is dis-
posed in the chamber, and which by means of
a seal can close the valve seat when it is thrust
upwards into the high position, thus isolating
part of the chamber, and can close the inlet,
with its own lower base, when it is thrust down-
wards into the low position;

an upper plunger, which is connected to the
shutter, slides in a sealed manner in the cham-
ber, and separates the lower part of the cham-
ber itself hermetically from the upper part;
aspring which normally keeps the shutter thrust
upwards;

the lower chamber being connected in its own
lower part to the third way, and the inlet being
connected to the intake;

the lower part of the chamber being connected
to the outlet, whereas the upper part is connect-
ed by means of a pilot duct to the third way of
the second valve;

the insertion of pressurised fluid in the upper
part of the upper chamber giving rise to dis-
placement of the shutter into the said lower po-
sition, in order to close the inlet of the intake,
and open the passage, through the seat, from
the chamber to the lower part of the chamber;
and

discharge of the upper part of the upper cham-
ber giving rise to displacement of the shutter
into the upper position, in order to close the out-
let and open the communication between the
inlet and the third way.

Control valve according to claim 4, characterised in
that the said first piloting valve is contained in a sin-
gle valve body, which comprises the primary intake/
outlet ways, the communication inlets and the tran-
sit chambers.

Control valve according to claim 3 and claim 4, char-
acterised in that the intake to the first and second
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10.

piloting valve communicates with the primary input.

Control valve according to claim 1, characterised in
that the said piloting means comprise a pilot valve
to control the direction of flow, which has a pressu-
rised fluid intake, one or more discharge outlets, a
primary usage way which is connected to one of the
transit chambers, and a second usage way which
is connected to the other transit chamber, the said
pilot valve having a first position in which it connects
its own input to the primary usage way, and simul-
taneously connects the second usage way to its
own outlet, and a second position, in which it con-
nects the second usage way to its own intake, and
simultaneously connects the first usage way to its
own outlet.

Control valve according to claims 3 and 8, charac-
terised in that the intake of the pilot valve commu-
nicates with the primary intake.

Control valve according to claim 1, with a primary
pressurised fluid intake, two primary discharge out-
lets, and at least two primary usage ways which are
connected to a user, characterised in that it com-
prises two pairs of inner passages, each pair com-
prising a first said inner passage, which connects
the primary intake to a respective primary usage
way, and a said second inner passage, which con-
nects the same primary usage way and a primary
outlet;

the piloting means being able to introduce into the
chamber of the first passage P1a of the first pair,
and into the chamber of the second passage of the
second pair, a pilot fluid which has pressure which
can thrust the membrane into the said first position,
in order to prevent passage of the fluid, and simul-
taneously to discharge the chamber of the second
passage of the first pair, and the chamber of the first
passage of the second pair, in order to allow the
membrane to go into the said second position, such
as to permit passage of the fluid; and vice versa.
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