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(57) ABSTRACT

A tank system comprising a tank, a drainage line fixed in the
bottom part of the tank and having a drainage port at each
end and, for each drainage port, a funnel having a wall
through which at least one window passes, a body that can
move in translation, for each funnel, a plug that is secured
to the body and arranged to be able to move inside said
funnel between an open position and a closed position, and
an arm, a first end of which is mounted in an articulated
manner to the top part of the tank and a second end of which
is mounted in an articulated manner on the body.
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TANK SYSTEM WITH A VALVE IN THE
FORM OF A PENDULUM SYSTEM

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] This application claims the benefit of French Patent
Application No. 2 206 317 filed on Jun. 24, 2022, the entire
disclosure of which is incorporated herein by way of refer-
ence.

FIELD OF THE INVENTION

[0002] The present invention relates to a tank system
comprising a tank containing a liquid and a valve in the form
of a pendulum system, and also to an aircraft comprising
such a tank system.

BACKGROUND OF THE INVENTION

[0003] In an aircraft, fuel, such as kerosene or dihydrogen,
is stored in a tank that is fixed in the aircraft. In order to
channel the fuel from the tank to an engine, the aircraft has,
in the bottom part of the tank, a drainage line that is
fluidically connected to a distribution line that is itself
fluidically connected to the engine and to which a pump is
connected. The drainage line has a plurality of drainage
ports that allow the fuel to flow to the drainage line, and as
such the fuel flows from the tank to the engine.

[0004] During the various flight phases, the aircraft does
not remain horizontal and may assume tilted positions, in
particular during take-off, landing and changes in altitude.
When the aircraft is in such a tilted position, the liquid fuel
is repositioned under the effect of gravity and, depending on
the amount of fuel remaining in the tank, one or more
drainage ports may end up above the fuel and the pump
therefore draws at least some of the gas present in the tank.
[0005] In order to avoid such a problem, valves have been
developed that comprise, for example, a movable plug that
is subject to gravity and blocks off the drainage port when
the aircraft assumes an inclined position.

[0006] Although such systems yield good results, it is
necessary to find systems that are more robust and that in
particular ensure that at least one valve is always open.

SUMMARY OF THE INVENTION

[0007] One aim of the present invention is to propose an
aircraft tank system comprising a tank containing a liquid
and a valve in the form of a pendulum system that ensures
that one drainage port is closed when the aircraft assumes
tilted positions.

[0008] To this end, the invention proposes a tank system
for an aircraft having a longitudinal direction, said tank
system comprising:

[0009] a tank intended to contain a liquid,

[0010] a drainage line that is housed and fixed in the
bottom part of the tank, extends parallel to the longi-
tudinal direction, and has a drainage port at each end,

[0011] for each drainage port, a funnel secured to the
drainage line, wherein the axis of the funnel is parallel
to the longitudinal direction and wherein the top of the
funnel opens into the drainage port, wherein the funnel
has a wall, through which at least one window passes,

[0012] abody mounted to be able to move in translation
parallel to the longitudinal direction,
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[0013] for each funnel, a plug that is secured to the body
and arranged to be able to move inside said funnel
alternately between an open position in which the plug
blocks off neither the windows in the funnel nor the
drainage port and a closed position in which the plug
blocks off at least the drainage port, and

[0014] an arm, a first end of which is mounted in an
articulated manner to the tank above the body and a
second end of which is mounted in an articulated
manner on the body via a connection combining a
connection that pivots about an axis perpendicular to
the longitudinal direction and horizontal and a connec-
tion that slides perpendicular to the longitudinal direc-
tion in a plane perpendicular to said axis.

[0015] Such a tank system is particularly robust in opera-
tion by virtue of the pendulum effect of the arm and ensures
that at least one of the ports is always open, regardless of the
position of the aircraft.

[0016] Advantageously, the tank system comprises a
weight, which is fixed to the arm as close as possible to the
second end thereof.

[0017] Advantageously, each funnel is frustoconical and
each plug has a frustoconical shape.

[0018] Advantageously, each funnel is extended at the end
facing away from the drainage port by a cylinder, the axis of
which is parallel to the longitudinal direction, each plug is
extended at the end facing away from the drainage port by
a cylinder, the axis of which is parallel to the longitudinal
direction, and the cylinders of the plugs slide within the
cylinders of the funnels.

[0019] The invention also proposes an aircraft comprising
a distribution line, a pump mounted on the distribution line
and a tank system according to one of the preceding variants,
wherein the drainage line is fluidically connected to the
distribution line.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The abovementioned features of the invention,
along with others, will become more clearly apparent upon
reading the following description of an exemplary embodi-
ment, said description being given with reference to the
appended drawings, in which:

[0021] FIG. 1 is a side view of an aircraft according to the
invention,
[0022] FIG. 2 is a schematic representation of a tank

system according to the invention in a horizontal flight
position, and

[0023] FIG. 3 is a schematic representation of the tank
system from FIG. 2 with the aircraft in a tilted position.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0024] In the description that follows, terms relating to a
position are considered in relation to an aircraft in a normal
flight position, i.e. as shown in FIG. 1.

[0025] In the description that follows, and by convention,
the longitudinal direction of the aircraft is denoted by X, the
transverse direction, which is horizontal when the aircraft is
on the ground, is denoted by Y, and the vertical direction,
which is vertical when the aircraft is on the ground, is
denoted by Z, these three directions X, Y and Z being
mutually orthogonal.
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[0026] FIG. 1 shows an aircraft 100 comprising a fuselage
102 on each side of which there is fixed a wing 104 that
bears at least one engine 106 that runs on fuel such as
kerosene or dihydrogen. In the embodiment of the invention
presented in FIG. 1, the engine 106 is a propeller engine, but
any other type of engine is conceivable.

[0027] The arrow 107 indicates the direction of forward
travel of the aircraft 100.

[0028] The aircraft 100 comprises a tank system 150
according to the invention, which comprises a tank 152 in
which the fuel is stored in liquid form. In the embodiment
of the invention, the tank 152 is arranged at the rear of the
fuselage 102, but a different positioning is possible.

[0029] The aircraft 100 also comprises a supply system
154 that provides the fluidic connection between the tank
152 and each engine 106. The supply system 154 comprises,
inter alia, a distribution line 158 and a pump 156 mounted
on the distribution line 158 and arranged to pump the fuel
from the tank 152 and send it into each engine 106.
[0030] FIG. 2 shows the tank system 150 when the aircraft
100 is in a horizontal position, and FIG. 3 shows the tank
system 150 when the aircraft 100 is in a tilted position,
which may be caused by a take-off or a climb in altitude, for
example. In the case of a landing or a descent in altitude, the
positioning is reversed and the longitudinal direction X
points downwards.

[0031] Inthe embodiment of the invention presented in the
figures, the tank 152 has a cylindrical shape, the axis of
which is oriented parallel to the longitudinal direction X, but
a different shape is also possible, for example a parallelepi-
pedal shape.

[0032] The tank system 150 comprises a drainage line 160
that is housed and fixed in the bottom part of the tank 152
s0 as to be immersed in the fuel 50. The drainage line 160
is fluidically connected to the distribution line 158, in this
case by way of an elbow in the middle of the drainage line
160.

[0033] The drainage line 160 extends parallel to the lon-
gitudinal direction X, and has a drainage port 162 at each
end.

[0034] The tank system 150 comprises, for each drainage
port 162, a funnel 164 secured to the drainage line 160,
wherein the axis of the funnel 164 is parallel to the longi-
tudinal direction X and wherein the top of the funnel 164
opens into the drainage port 162. In this case, each funnel
164 is frustoconical and points towards the drainage port
162.

[0035] The funnel 164 is made up of walls, through at least
one of which a window 166, which provides the fluidic
communication between the outside and inside of the funnel
164, passes.

[0036] Thus, the fuel 50 is drawn by the pump 156 and
flows through each window 166 to the inside of the funnel
164 in order to reach the drainage line 160, and then the
distribution line 158.

[0037] The tank system 150 comprises a body 172 that is
rigid and mounted to be able to move in translation parallel
to the longitudinal direction X.

[0038] The tank system 150 also comprises, for each
funnel 164, a plug 170 that is secured to, and therefore
moves with, the body 172 and is thus mounted to be able to
slide inside the funnel 164, alternately between an open
position in which the plug 170 blocks off neither the
windows 166 in the funnel 164 nor the drainage port 162 and
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a closed position in which the plug 170 blocks off at least the
drainage port 162 and additionally the windows 166 in the
funnel 164. The shape of each plug 170 is adapted to the
shape of the funnel 164 in order to create a seal at the
drainage port 162. In this case, each plug 170 has a frusto-
conical shape and points towards the drainage port 162.
[0039] In the open position, the fuel 50 flows towards the
engine 106 and in the closed position, the drainage port 162
is plugged and nothing can flow through it.

[0040] The tank system 150 comprises an arm 174, a first
end 1744 of which is mounted in an articulated manner to
the tank 152 above the body 172, and in this case in the top
part of the tank 152. The first end 174a is generally in the
middle of the body 172 when the aircraft 100 is in the
horizontal position. The arm 174 is housed inside the tank
152.

[0041] Inthe embodiment of the invention presented here,
the articulation is in this case a rotation about a first axis R1
that is parallel to the transverse direction Y and in this case
the articulation takes the form of a clevis secured to the tank
152 and of a pin parallel to the first axis R1 that is mounted
in the clevis and forms the first end 174aq.

[0042] The arm 174 comprises a second end 1745, which
is mounted in an articulated manner on the body 172 via a
connection combining a connection that pivots about a
second axis R2 perpendicular to the longitudinal direction X
and horizontal, i.e. in this case in the transverse direction Y,
and a connection that slides perpendicular to the longitudinal
direction X in a plane XZ perpendicular to the second axis
R2, i.e. in this case in the vertical direction Z.

[0043] Inthe embodiment of the invention presented here,
the articulation of the second end 1744 takes the form of a
clevis secured to the body 172, the holes 173 in which are
oblong and wherein the major axis constitutes the direction
of the sliding connection, and of a pin parallel to the second
axis R2 that is mounted in the clevis and forms the second
end 174b.

[0044] The arm 174 therefore acts as a pendulum.
[0045] Therefore, when the aircraft 100 assumes a tilted
position, as in FIG. 3, the arm 174 pivots about the first axis
R1 under the effect of gravity and moves the body 172 in
translation parallel to the longitudinal direction X. As it
moves, the body 172 moves the plugs 170 and the uppermost
plug 170 blocks off the drainage port 162 that is uppermost
and therefore potentially above the fuel 50 and there is thus
no gas present in the tank 152 to enter the drainage line 160
via this drainage port 162, while the other drainage port 162
remains immersed in the fuel 50 and supplies the pump 156
with fuel 50 and as such there is always one drainage port
162 that is open and immersed in the fuel 50. During the
movement of the body 172, the second end 1745 is free to
pivot about the second axis R2 and to move inside the
oblong holes 173.

[0046] In order to make it easier for the arm 174 to rotate
under the effect of gravity, the arm 174 is provided with a
weight 176, which is fixed to the arm 174 as close as
possible to the second end 1745 thereof.

[0047] In the embodiment of the invention presented in
FIGS. 2 and 3, each frustoconical funnel 164 is extended at
the end facing away from the drainage port 162 by a cylinder
178, the axis of which is parallel to the longitudinal direction
X. In the same way, each plug 170 is extended at the end
facing away from the drainage port 162 by a cylinder 180,
the axis of which is parallel to the longitudinal direction X.
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In this case, the translational guidance of the body 172 and
the plugs 170 is thus provided by the cylinders 180 of the
plugs 170 that slide within the cylinders 178 of the funnels
164.

[0048] However, in another embodiment, the translational
guidance may be provided by the body 172 being guided
with respect to a fixed element of the tank 152, such as any
translational guidance system known to those skilled in the
art, for example.

[0049] Inthe embodiment of the invention presented here,
the windows 166 are formed in the wall of the cylinder 178,
but they may be formed in the frustoconical wall.

[0050] Although the invention has been described on the
basis of a fuel tank, it may be applied to any liquid-
containing tank.

[0051] While at least one exemplary embodiment of the
present invention(s) is disclosed herein, it should be under-
stood that modifications, substitutions and alternatives may
be apparent to one of ordinary skill in the art and can be
made without departing from the scope of this disclosure.
This disclosure is intended to cover any adaptations or
variations of the exemplary embodiment(s). In addition, in
this disclosure, the terms “comprise” or “comprising” do not
exclude other elements or steps, the terms “a” or “one” do
not exclude a plural number, and the term “or” means either
or both. Furthermore, characteristics or steps which have
been described may also be used in combination with other
characteristics or steps and in any order unless the disclosure
or context suggests otherwise. This disclosure hereby incor-
porates by reference the complete disclosure of any patent or
application from which it claims benefit or priority.

Claimed is:

1. A tank system for an aircraft having a longitudinal

direction, said tank system comprising:

a tank configured to contain a liquid,

a drainage line housed and fixed in a bottom part of the
tank, the drainage line extending parallel to the longi-
tudinal direction, and having a two ends with a drainage
port at each end,

for each drainage port, a funnel secured to the drainage
line, wherein an axis of the funnel is parallel to the
longitudinal direction, wherein a top of the funnel
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opens into the drainage port, and wherein the funnel has
a wall, through which at least one window passes,

a body configured to move in translation parallel to the

longitudinal direction,

for each funnel, a plug secured to the body and configured

to move inside said respective funnel alternately
between an open position in which the plug blocks off
neither the windows in the funnel nor the drainage port
and a closed position in which the plug blocks off at
least the drainage port, and

an arm having a first end mounted in an articulated

manner to the tank above the body and a second end
mounted in an articulated manner on the body via a
connection combining a connection that pivots about
an axis perpendicular to the longitudinal direction and
horizontal and a connection that slides perpendicular to
the longitudinal direction in a plane perpendicular to
said axis.

2. The tank system according to claim 1, further com-
prising:

a weight fixed to the arm closer to the second end than to

the first end.

3. The tank system according to claim 1, wherein each
funnel comprises a frustoconical funnel and each plug
comprises a frustoconical shape.

4. The tank system according to claim 3, wherein each
frustoconical funnel is extended at an end facing away from
the drainage port by a cylinder, an axis of the cylinder
parallel to the longitudinal direction,

wherein each plug is extended at an end facing away from

the drainage port by a cylinder, the axis of the cylinder
parallel to the longitudinal direction, and

wherein the cylinders of the plugs slide within the cylin-

ders of the funnels.

5. An aircraft comprising:

a distribution line,

a pump mounted on the distribution line, and

the tank system according to claim 1,

wherein the drainage line is fluidically connected to the

distribution line.
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