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(57) ABSTRACT

A fluid valve includes a valve member located between a
first cavity and a second cavity, and an actuator that includes
a pilot. The valve member is moved by the balance between
the pressure prevailing in the first cavity and the pressure
prevailing in the second cavity. The valve member includes
a longitudinal hole that can be blocked by the pilot so as to
modify the pressure prevailing in the first cavity and the
force acting on the valve member so as to vary a fluid flow
rate between an inlet and two outlets. The valve member is
attached to a piston, one end of which is located in a third
cavity. The force acting on the valve member is determined
by the pressures prevailing in the various cavities.

16 Claims, 5 Drawing Sheets
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1
FLUID VALVE

BACKGROUND

The present disclosure relates to a fluid valve, for example
a three-way valve.

Prior art document GB 2343935 describes a fluid valve
comprising a valve member and an actuator. Movement of
the actuator causes the valve member to move so as to
control a flow of fluid through the fluid valve. The valve
member is attached to a spring. When the spring moves out
of its position of equilibrium as a result of movements of the
valve member, a return force urges said spring back into its
position of equilibrium, the valve member being moved
therewith.

One problem with the fluid valve described in GB
2343935 is that the return force acting on the valve member
increases as the spring moves further away from its position
of equilibrium. Therefore, said return force increases as the
valve member moves. The return force varying in this
manner according to the position of the valve member is
detrimental to the control that the actuator has on the
position of the valve member, in particular when the valve
member is moved to a high degree

SUMMARY

One of the objects of the invention is to provide a fluid
valve in which the return force acting on the valve member
thereof is independent of the position of the valve member.
To this effect, the invention proposes a fluid valve for a
hydraulic circuit of an apparatus of an aircraft, comprising:

a hollow valve body comprising an inlet, two outlets and
a first communication means towards a first pressure;

an actuator located at least in part in the hole in the hollow
valve body and comprising a movable pilot;

a valve member which is able to move in the valve body
in order to at least partially block a passage between said
inlet and one of the two outlets, said valve member defining,
at least in part, a first cavity and a second cavity located on
either side of said valve member in the hole in the valve
body, said valve member comprising a longitudinal hole for
bringing said first cavity and said second cavity into com-
munication when said longitudinal hole is not blocked, and
said pilot being capable of at least partially blocking a first
opening to said longitudinal hole, the second cavity being
provided so as to be fluidically connected at a second
pressure by means of a second communication means,

a piston having a first portion and a second portion, the
first portion being mechanically coupled to said valve mem-
ber in the second cavity, and the second portion being
located at least in part in a third cavity and having a surface
portion which is perpendicular, at least in part, to a move-
ment direction of the piston, the third cavity being provided
s0 as to be fluidically connected at a third pressure by means
of a third connection means; and

a fixed throttle in said first communication means such
that movement of said movable pilot brings about a change
in pressure in the first cavity in order to produce a movement
force on said valve member so as to vary a fluid flow rate
between the inlet and the two outlets.

In the fluid valve according to the invention, the pressure
prevailing in the longitudinal hole is equal to the pressure
prevailing in the second cavity. Movement of the pilot
increases or reduces the fluid communication between the
longitudinal hole and the first cavity. Therefore, this move-
ment modifies the pressure prevailing in the first cavity. In
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other words, movement of the pilot modifies the difference
in pressure between the first cavity and the second cavity.
This difference in pressure generates a movement force on
the valve member. If this force is great enough compared
with the return force acting on the valve member, it allows
the valve member to be moved.

In the fluid valve according to the invention, the pressure
prevailing in the second cavity produces a force on the valve
member and on the first portion of the piston, and the
pressure prevailing in the third cavity produces a force on
the second portion of the piston because the second portion
of the piston has a surface on which this pressure can be
applied.

Therefore, the return force on the valve member is due to
the resultant of these two forces. Since the second cavity is
connected at a second pressure and the third cavity is
connected at a third pressure, the pressure prevailing in the
second cavity and the pressure prevailing in the third cavity
are independent of the position of the valve member. There-
fore, the resultant of the forces is independent of the position
of the valve member.

The fluid valve according to the invention may be what is
referred to as a “hydraulic feedback” valve.

The communication means make it possible to fluidically
connect the cavities to external cavities containing fluids at
a given pressure or a reference pressure. Each communica-
tion means can connect a cavity at the same external
pressure or at different external pressures.

The first pressure, the second pressure and the third
pressure are preferably external pressures. The first commu-
nication means, the second communication means and the
third communication means are preferably located at least in
part in the valve body. The third pressure is preferably
different from the second pressure. The third pressure is
preferably greater than the second pressure. The third pres-
sure is preferably equal to the first pressure. The second
communication means preferably does not have a fixed
throttle. The pressure prevailing in the second cavity is
preferably equal to the second pressure. The third commu-
nication means preferably does not have a fixed throttle. The
pressure prevailing in the third cavity is preferably equal to
the third pressure.

The first portion of the piston is preferably attached to the
valve member.

The actuator of the fluid valve according to the invention
can be described as being immersed. Therefore, if the fluid
valve according to the invention allows an oil flow rate to be
controlled, the actuator is immersed in the oil when the fluid
valve is in operation.

The pilot is sometimes referred to as a plunger by a person
skilled in the art.

The term “fixed throttle” is known to a person skilled in
the art. Various types of fixed throttle may be envisaged. A
non-limiting example is a circular aperture made in a wall,
the thickness of which is of the same order of magnitude as
the diameter of said aperture. Other examples include an
elbow and a diameter reducer.

The fluid valve according to the invention is a propor-
tional valve, which is a term known to a person skilled in the
art. Therefore, the passage between the inlet and each of the
two outlets is controlled over the entire stroke range of the
valve member. The valve according to the invention is
therefore not just an ON-OFF valve. In the valve according
to the invention, there is an infinite number of stable
positions for the valve member: said valve therefore pro-
vides for effective control of the fluid flow rate between the
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inlet and the two outlets. The fluid valve according to the
invention is not of the “direct drive” type.

The terms “inlet” and “outlets” of the hollow valve body
could be interchanged. Indeed, this is dependent solely on
the flow direction of the fluid, the flow rate of which is being
controlled by the valve according to the invention. There-
fore, the valve body could contain two inlets and one outlet.
Likewise, the valve body could comprise more than one inlet
and more than two outlets.

The valve member is preferably not attached to a spring.

The fluid communication between the first opening to the
longitudinal hole in the valve member and the first cavity
may be direct, for example, i.e. the first opening to the
longitudinal hole leads into the first cavity. The fluid com-
munication between the first opening to the longitudinal hole
in the valve member and the first cavity may be indirect, for
example may be produced via an intermediate communica-
tion means which may be a recess in the valve member.

According to a possible embodiment of the invention, the
piston comprises a channel which brings the second cavity
and the longitudinal hole in the valve member into fluid
communication. This channel makes it possible for the
pressure prevailing in the longitudinal hole to be equal to the
pressure prevailing in the second cavity, even if the piston is
attached to the valve member such that it surrounds the
longitudinal hole. For example, if the second cavity is at the
second pressure, the longitudinal hole is also at this pressure.

According to a possible embodiment of the invention, the
third cavity is located in the hole in the valve body. This
makes the fluid valve particularly robust.

According to a possible embodiment of the invention, the
actuator is an electric solenoid actuator and the pilot is
ferromagnetic.

According to a possible embodiment of the invention, the
first communication means leads into the first cavity. This
makes it possible for the pressure prevailing in the first
cavity to be dependent on the first pressure in particular.

According to a possible embodiment of the invention, the
valve member comprises a recess which receives a portion
of the pilot, a wall of said recess being arranged so as to at
least partially limit movement of the pilot. The wall of the
recess thus acts as a stop for the pilot. This makes it possible
to limit the movements of the pilot relative to the valve
member, and therefore to increase the mechanical strength
of the fluid valve. The first opening to the longitudinal hole
preferably leads into the recess in the valve member. The
recess in the valve member is preferably in fluid communi-
cation with the first cavity such that the first cavity and the
second cavity are in fluid communication via the longitudi-
nal hole when the first opening to the longitudinal hole is not
blocked by the pilot.

According to a possible embodiment of the invention, the
wall and the pilot are arranged such that movement of said
pilot in a direction away from the second cavity can
mechanically cause the valve member to move. The wall is
preferably located opposite the end of the pilot that allows
the longitudinal hole to be closed. Therefore, if the pilot is
actuated so as to move away from the second cavity, it is
brought into contact with the wall and pushes said wall so as
to move it away from the second cavity. In other words, the
pilot pulls the wall, and therefore the valve member, in a
direction away from the second cavity.

According to a possible embodiment of the invention, the
fluid valve comprises a spring which connects said pilot to
a wall located opposite the pilot relative to the valve
member. Said wall is a wall of the fourth cavity, for example.
Said wall is a wall of the hole in the valve body, for example.
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According to a possible embodiment of the invention, the
pilot is provided so as to slide in a duct for bringing the first
cavity and a fourth cavity into fluid communication. The
fourth cavity is preferably located in the hole in the valve
body. The duct is preferably located at least in part in the
hole in the valve body.

According to a possible embodiment of the invention, the
fourth cavity is provided so as to be fluidically connected at
a fourth pressure by means of a fourth communication
means. The fourth pressure is preferably an external pres-
sure. The fourth pressure may be equal to the second
pressure. The fourth pressure is preferably different from the
pressure prevailing in the first cavity. The fourth communi-
cation means is preferably located at least in part in the hole
in the valve body. The fourth communication means pref-
erably does not have a fixed throttle. The pressure prevailing
in the fourth cavity is preferably equal to the fourth pressure.

According to a possible embodiment of the invention, the
pilot is arranged such that a fluid in the first cavity subjects
it to a force which moves it away from the valve member.
This makes it possible for movement of the pilot to bring
about a change in pressure which produces a force on the
pilot that acts in the direction opposite the movement
direction of said pilot.

According to a possible embodiment of the invention, the
pilot is arranged such that a fluid in the first cavity subjects
it to a force directed towards the valve member. This makes
it possible for movement of the pilot to bring about a change
in pressure which produces a force on the pilot that acts in
the same direction as said movement.

According to a possible embodiment of the invention, the
pilot is arranged such that a fluid in the first cavity does not
subject it to a force which moves it closer to or away from
the valve member. This makes it possible for movement of
the pilot to bring about a change in pressure which does not
produce a force on the pilot that closes or opens the first
opening to the longitudinal hole.

The inventors also propose a hydraulic circuit of an
apparatus of an aircraft (for example a hydraulic circuit of a
landing gear), a fuel cell system, a turbine engine and an
aircraft, comprising one or more fluid valves according to
the invention.

This summary is provided to introduce a selection of
concepts in a simplified form that are further described
below in the Detailed Description. This summary is not
intended to identify key features of the claimed subject
matter, nor is it intended to be used as an aid in determining
the scope of the claimed subject matter.

DESCRIPTION OF THE DRAWINGS

The foregoing aspects and many of the attendant advan-
tages of this invention will become more readily appreciated
as the same become better understood by reference to the
following detailed description, when taken in conjunction
with the accompanying drawings, wherein:

FIG. 1 shows a possible embodiment of the fluid valve
according to the invention;

FIG. 2a is a close-up view of a pilot according to a first
embodiment of the pilot, which can be used in a possible
embodiment of the fluid valve according to the invention;

FIG. 24 is a close-up view of a pilot according to a second
embodiment of the pilot, which can be used in a possible
embodiment of the fluid valve according to the invention;

FIG. 2¢ is a close-up view of a pilot according to a third
embodiment of the pilot, which can be used in a possible
embodiment of the fluid valve according to the invention;
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FIG. 3 shows a possible embodiment of the fluid valve
according to the invention, in which it comprises a pilot
according to the second embodiment of the pilot; and

FIG. 4 shows a fluid valve comprising a pilot according
to the second embodiment of the pilot.

DETAILED DESCRIPTION

The present invention is described on the basis of par-
ticular embodiments and with reference to drawings; how-
ever, said embodiments and drawings do not have a limiting
effect on the invention. The described drawings or figures
are only schematic and are not limiting.

In the context of the present document, the terms “first”
and “second” are used only to differentiate between different
elements and do not indicate the order of these elements.

In the drawings, identical or similar elements may be
provided with the same reference numerals.

FIG. 1 shows a possible embodiment of a fluid valve 50
according to the invention. The fluid valve 50 comprises a
hollow valve body 20 comprising an inlet 22, two outlets 23
and a first communication means 21 at a first pressure, for
example at a high pressure HP. The first communication
means 21 comprises a fixed throttle 30.

The fluid valve 50 further comprises an actuator 40
located at least in part in the hole in the hollow valve body
20 and comprising a movable pilot 41. Preferably, the
actuator 40 is an electric solenoid actuator and the pilot 41
is ferromagnetic. The actuator 40 may be another type of
actuator.

The fluid valve 50 further comprises a valve member 3
which is able to move in the valve body 20. The valve
member 5 makes it possible to at least partially block a
passage between the inlet 22 and one of the two outlets 23.
The valve member 5 defines, at least in part, a first cavity 1
and a second cavity 2 located on either side of the valve
member 5 in the hole in the valve body 20.

The first communication means 21 is preferably fluidi-
cally connected to the first cavity 1. The first communication
means 21 is preferably at least in part in the valve body 20.

The valve member 5 comprises a longitudinal hole 46
which brings the first cavity 1 and the second cavity 2 into
direct or indirect fluid communication when said longitudi-
nal hole is not blocked. A first opening to the longitudinal
hole 46 preferably leads towards the first cavity 1 or into the
first cavity 1. The pilot 41 is capable of at least partially
blocking the first opening to the longitudinal hole 46. The
pilot 41 is preferably located at least in part in the first cavity
1.

According to an embodiment of the invention, the valve
member 5 comprises a recess 51 which receives a portion of
the pilot 41, in particular the portion of the pilot 41 that
allows the first opening to the longitudinal hole 46 to be
blocked. A wall 52 of the recess 51 is arranged so as to at
least partially limit movement of the pilot 41. The recess 51
is in fluid communication with the first cavity 1 such that the
closing or opening of the first opening to the longitudinal
hole 46 by the pilot 41 influences the pressure prevailing in
the recess 51 in the valve member 5 and therefore influences
the pressure prevailing in the first cavity 1.

The valve 50 is preferably arranged such that the pilot 41
can drive the wall 52, and therefore the valve member 5,
towards the first cavity 1.

The second cavity 2 is fluidically connected at a second
pressure, for example at a low external pressure BP, by
means of a second communication means 26. The second
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communication means 26 preferably makes it possible for
the second pressure to prevail in the second cavity 2.

The fluid valve 50 further comprises a third cavity 71
which is fluidically connected at a third pressure, for
example at a high external pressure HP, by means of a third
communication means 27. The third communication means
27 preferably makes it possible for the third pressure to
prevail in the third cavity 71. The third cavity 71 is prefer-
ably located in the hole in the valve body 20.

The fluid valve 50 further comprises a piston 60 having a
first portion 60a and a second portion 605. The first portion
60a is attached to the valve member 5 in the second cavity
2. The second portion 605 is located at least in part in the
third cavity 71. The first portion 60a of the piston 60 is
preferably wider than the second portion 605 of the piston
60. The piston 60 preferably slides in a fifth communication
means 29 between the second cavity 2 and the third cavity
71. The piston 60 is preferably immersed.

In an embodiment of the invention, the first portion 60a
of the piston 60 is attached to the valve member 50 around
a second opening to the longitudinal hole 46 and channels 61
are made therein that bring the second cavity 2 and the
longitudinal hole 46 into fluid communication. This makes
it possible for the forces resulting from the pressures on the
piston to be aligned with the left-right movement of the
valve member 5 and for the pressure prevailing in the second
cavity 2 to also prevail in the longitudinal hole 46.

The second portion 6056 of the piston 60 has a surface
portion which is perpendicular, at least in part, to the sliding
direction of the piston 60. This surface portion is located in
the third cavity and faces a direction opposite the direction
of the second cavity. In other words, this surface portion is
arranged such that the piston 60 can be pushed towards the
second cavity 2 by the pressure prevailing in the third cavity
71.

In an embodiment of the invention, the fluid valve 50
further comprises a fourth cavity 72, which is preferably
located in the hole in the valve body 20. The fourth cavity
72 is fluidically connected to the first cavity 1 by means of
a duct 47 in which a portion of the pilot 41 can slide. The
fourth cavity 72 is preferably fluidically connected at a
fourth pressure, for example at a low external pressure BP,
by means of a fourth communication means 28. The fourth
communication means 28 preferably makes it possible for
the fourth pressure to prevail in the fourth cavity 72.

In an embodiment of the invention, the fluid valve 50
comprises a spring 9 which connects the pilot 41 to a wall
located opposite the pilot 41 relative to the valve member 5.
For example, the spring 9 can connect the pilot 41 to a wall
of the fourth cavity 71. For example, the spring 9 can
connect the pilot 41 to a wall of the hole in the valve body
20.

According to an embodiment, the fluid valve 50 can
operate in the following manner.

In the first cavity 1, when an electric actuator moves the
pilot 41 to the left, the first opening to the longitudinal duct
46, in which the low pressure BP prevails, is blocked further.
The pressure in the first cavity 1 therefore increases, owing
to the first communication means 21. This increase in
pressure increases the force that pushes the valve member 5
to the left.

Conversely, in the first cavity 1, when an electric actuator
moves the pilot 41 to the right, the first opening to the
longitudinal duct 46, in which the low pressure BP prevails,
is blocked to a lesser extent. The pressure in the first cavity
1 thus reduces. This reduction in pressure reduces the force
that pushes the valve member 5 to the left.
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In the second cavity 2, the force pushing the valve
member 5 to the right originates (i) from the force due to the
high pressure HP prevailing in the third cavity 71 and acting
on the second portion 605 of the piston 60, and (ii) from the
force due to the low pressure BP prevailing in the second
cavity 2 and acting on the first portion 60a of the piston 60
and on the valve member 5.

The position of the valve member 5 is thus determined by
the balance between the forces acting to the left in the first
cavity 1 and to the right in the second cavity 2.

It is particularly advantageous for the first communication
means 21 and the third communication means 27 to be
connected at the same external pressure, since if this external
pressure changes, the pressure in the first cavity 1 and the
pressure in the third cavity 71 change to the same extent.
Therefore, the leftward and rightward forces also increase to
the same extent, and this increase in external pressure only
has a slight influence on the position of the valve member 5.

FIG. 2a shows the pilot 41 according to a first embodi-
ment of the pilot 41. FIG. 25 shows the pilot 41 according
to a second embodiment of the pilot 41. FIG. 2¢ shows the
pilot 41 according to a third embodiment of the pilot 41.
These three embodiments of the pilot 41 can be imple-
mented in a fluid valve 50 according to an embodiment of
the invention. These three embodiments of the pilot 41 can
be implemented in a different fluid valve 50, for example in
a mechanical feedback fluid valve, a hydraulic feedback
valve or any other type of fluid valve. For example, the three
embodiments of the pilot 41 described here are compatible
with the fluid valves described in EP16179250, which is
entitled “fluid valve”.

According to the first embodiment of the pilot 41, shown
in FIG. 2a, the pilot 41 comprises a first portion 41a which
is located at least in part in the first cavity 1, and a second
portion 415 which is located in part in the first cavity 1, in
part in the duct 47 and in part in the fourth cavity 72. The
first portion 41a is preferably narrower than the second
portion 41b. Therefore, the pilot 41 comprises, in the first
cavity 1, a surface 45 which is oriented towards the valve
member 5. The pressure prevailing in the first cavity 1
pushes against said surface 45 in the direction away from the
valve member 5 so as to counter the closing of the first
opening to the longitudinal duct 46. In other words, the pilot
41 according to the first embodiment of the pilot 41 is
arranged such that a fluid in the first cavity 1 subjects it to
a force directed towards the fourth cavity 72, i.e. in the
direction away from the valve member 5. The first portion
41a is preferably capable of at least partially blocking the
first opening to the longitudinal hole 46.

Therefore, if the pilot 41 is moved to the left so as to
further close the first opening to the longitudinal duct 46, the
pressure in the first cavity 1 increases and so too does the
rightward force acting on the surface 45 of the pilot 41. As
a result, movement of the pilot 41 brings about a change in
pressure in the first cavity 1, which produces a force on the
pilot 41 in the direction opposite the direction of said
movement. The fluid valve comprising the pilot 41 accord-
ing to the first embodiment of the pilot 41 is thus particularly
stable.

According to the second embodiment of the pilot 41,
shown in FIG. 2b, the pilot 41 comprises a first portion 41a
which is located at least in part in the first cavity 1, and a
second portion 415 which is located in part in the first cavity
1, in part in the duct 47 and in part in the fourth cavity 72.
The first portion 41a is preferably wider than the second
portion 41b. Therefore, the pilot 41 comprises, in the first
cavity 1, a surface 45 which is oriented away from the valve
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member 5. The pressure prevailing in the first cavity 1
pushes against said surface 45 towards the valve member 5
so as to promote the closing of the first opening to the
longitudinal duct 46. In other words, the pilot 41 according
to the second embodiment of the pilot 41 is arranged such
that a fluid in the first cavity 1 subjects it to a force directed
towards the valve member 5. The first portion 41a is
preferably capable of at least partially blocking the first
opening to the longitudinal hole 46.

Therefore, if the pilot 41 is moved to the left so as to
further close the first opening to the longitudinal duct 46, the
pressure in the first cavity 1 increases and so too does the
leftward force acting on the surface 45 of the pilot 41. As a
result, movement of the pilot 41 brings about a change in
pressure in the first cavity 1, which produces a force on the
pilot 41 in the direction of said movement. The fluid valve
comprising the pilot 41 according to the second embodiment
of the pilot 41 is thus particularly reactive and may be said
to be “unstable”.

According to the third embodiment of the pilot 41, shown
in FIG. 2¢, the pilot 41 does not comprise a plurality of
portions which have different diameters and merge with one
another in the first cavity 1. The pressure prevailing in the
first cavity 1 therefore does not have much influence on the
movement of the pilot 41. In other words, the pilot 41
according to the third embodiment of the pilot 41 is arranged
such that a fluid in the first cavity 1 does not subject it to a
force directed towards the valve member 5 or away from the
valve memnber 5.

Therefore, if the pilot 41 is moved to the left so as to
further close the first opening to the longitudinal duct 46, the
pressure in the first cavity 1 increases, but the leftward or
rightward push force acting on the pilot 41 does not signifi-
cantly change. The fluid valve comprising the pilot 41
according to the third embodiment of the pilot 41 is thus
particularly balanced.

The three embodiments of the pilot 41 shown are only
examples, and a person skilled in the art would understand
that the shape of the pilot 41 and the arrangement thereof in
the fluid valve 50 can be different so as to produce the
desired effect of stability (first embodiment of the pilot 41),
instability (second embodiment of the pilot 41) or equilib-
rium (third embodiment of the pilot 41).

FIG. 3 is a sectional view of a fluid valve 50 according to
a possible embodiment of the invention. According to this
embodiment, the fluid valve 50 comprises a pilot 41 accord-
ing to the second embodiment of the pilot 41.

FIG. 4 is a sectional view of a mechanical feedback fluid
valve 100. The mechanical feedback fluid valve 100 shown
comprises a pilot 41 according to the second embodiment of
the pilot 41.

In other words, the invention relates to a fluid valve 50
comprising a valve member 5 located between a first cavity
1 and a second cavity 2. and an actuator 40 comprising a
pilot 41. The valve member 5 1s moved owing to the balance
between the pressure prevailing in the first cavity 1 and the
pressure prevailing in the second cavity 2. The valve mem-
ber 5 comprises a longitudinal hole 46 which can be blocked
by the pilot 41 so as to modify the pressure prevailing in the
first cavity 1 and the leftward force acting on the valve
member 5. The valve member 5 is attached to a piston 60,
one end of which is located in a third cavity 71. The force
acting on the valve member 5 is determined by the pressures
prevailing in the various cavities.

The present invention has been described with reference
to specific embodiments which are purely illustrative and
must not be considered to have a limiting effect. In a general
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manner, the present invention is not limited to the examples
shown and/or described above. The use of the verbs “com-
prise”, “include” or have” or any other variant, including the
conjugated forms thereof, can in no way exclude the pres-
ence of elements other than those mentioned. The use of the
indefinite article “a” or “an” or the definite article “the” to
introduce an element does not exclude the presence of a
plurality of these elements. The reference numerals in the
claims do not limit the scope thereof.

While illustrative embodiments have been illustrated and
described, it will be appreciated that various changes can be
made therein without departing from the spirit and scope of
the invention.

The embodiments of the invention in which an exclusive
property or privilege is claimed are defined as follows:

1. A fluid valve for a hydraulic circuit of an apparatus of
an aircraft, comprising:

a hollow valve body comprising an inlet, two outlets, and

a first communication means connected to a first pres-
sure;

an actuator located at least in part in a hole in the hollow
valve body and comprising a movable pilot;

a valve member configured to move in the valve body in
order to at least partially block a passage between said
inlet and one of the two outlets, said valve member
defining, at least in part, a first cavity and a second
cavity located on either side of said valve member in
the hole in the valve body,

wherein:

said valve member comprises a longitudinal hole bringing
said first cavity and said second cavity into communi-
cation when said longitudinal hole is not blocked,

said pilot is configured to at least partially block a first
opening to said longitudinal hole,

the second cavity is provided to be fluidically connected
at a second pressure by means of a second communi-
cation means, said second communication means being
open independently of the position of the valve mem-
ber, in such a way that the pressure prevailing in the
second cavity is equal to the second pressure indepen-
dently of the position of the valve member,

and in that the fluid valve further comprises:

a fixed throttle in said first communication means,

a third cavity having a communication means fluidically
connecting said third cavity at a third pressure, said
communication means being open independently of the
position of the valve member, in such a way that the
pressure prevailing in the third cavity is equal to the
third pressure independently of the position of the valve
member, and

a piston fastened to the valve member in such a way that
the piston and the valve member are immovable with
respect to each other, the piston having a first portion
and a second portion, the first portion being in the
second cavity, and the second portion being located at
least in part in the third cavity and having a surface
portion located in the third cavity, facing a direction
opposite the direction of the second cavity and which is

20

25

40

45

50

10

perpendicular, at least in part, to a movement direction
of the piston, such that movement of said movable pilot
induces a change in pressure in the first cavity in order
to produce a movement force on said valve member to
vary a fluid flow rate between the inlet and the two
outlets,

wherein the second cavity is located between the third

cavity and the valve member.

2. The fluid valve according to claim 1, wherein the piston
comprises a channel configured to bring the second cavity
and the longitudinal hole in the valve member into fluid
communication.

3. The fluid valve according to claim 1, wherein the third
cavity is located in the hole of the valve body.

4. The fluid valve according to claim 1, wherein the
actuator is an electric solenoid actuator, and the pilot is
ferromagnetic.

5. The fluid valve according to claim 1, wherein the valve
member comprises a recess that receives a portion of the
pilot, a wall of said recess being arranged to at least partially
limit movement of the pilot.

6. The fluid valve according to claim 5, wherein the wall
and the pilot are arranged such that movement of said pilot
in a direction opposite to the second cavity mechanically
drives a motion of the valve member.

7. The fluid valve according to claim 1, wherein the fluid
valve comprises a spring connecting said pilot to a wall
located opposite said pilot relative to the valve member.

8. The fluid valve according to claim 1, wherein the pilot
is slidable in a duct to bring the first cavity and a fourth
cavity into fluid communication.

9. The fluid valve according to claim 8, wherein the pilot
comprises a first portion located at least in part in the first
cavity, and a second portion located in part in the first cavity
and in part in the duct, wherein the first portion is narrower
than the second portion.

10. The fluid valve according to claim 8, wherein the pilot
comprises a first portion which is located at least in part in
the first cavity, and a second portion which is located in part
in the first cavity and in part in the duct, wherein the first
portion is wider than the second portion.

11. The fluid valve according to claim 8, wherein the pilot
does not comprise several portions having different diam-
eters and merging with one another in the first cavity.

12. A hydraulic circuit of an apparatus of an aircraft,
comprising a fluid valve according claim 1.

13. A fuel cell system, comprising a fluid valve according
to claim 1.

14. A turbine engine of an aircraft, comprising a fluid
valve according to claim 1.

15. An aircraft, comprising a fluid valve according to
claim 1.

16. The fluid valve according to claim 1, wherein the
valve member is made of one piece or is made of pieces that
are fastened together in such a way that all pieces of the
valve member are immovable with respect to each other.
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