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(57) Abréegée/Abstract:
Sealing device for the flap track for the flap-actuating shaft, in the belly fairing of an aircraft, with a top hollow body 1 and a bottom
hollow body 7 which are flexibly compressible, each comprising at least one interior chamber 2, 8 with open sides 2a, 2b, awall 3, 9
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(57) Abrege(suite)/Abstract(continued):
with respective external contact surfaces 3a which are In flexible contact with each other, the outer surfaces 4a, 10a of the front

walls 4, 10 of the hollow bodies 1, 7 jointly forming an outer sealing surface 11 which covers the flap track 19, said hollow bodies
1,7 having jointly a vertical compression flexibility such that the contact surfaces 3a, 9a retract around the actuating shaft 20, the

Interior chambers 2, 8 extending between the front walls 4, 10 and rear walls 5, 11 of the hollow bodies 2, 7.
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ABSTRACT

Sealing device for the flap track for the flap-actuating shaft,
in the belly fairing of an aircraft, with a top hollow body 1
and a bottom hollow body 7 which are flexibly compressible,
each comprising at least one interior chamber 2, 8 with open
sides 2a, Z2b, a wall- 3, 9 with respective external contact
surfaces 3a which are 1in flexible contact with each other, the
outer surfaces 4a, 1l0a of the front walls 4, 10 of the hollow
bodies 1, 7 jointly forming an outer sealing surface 11 which
covers the flap track 19, said hollow bodies 1,7 having jointly
a vertical cbmpression flexibility such 'that the contact
surfaces 3a, 9a retract around the actuating shaft 20,‘ the
interior chambers 2, 8 extending between the front walls 4, 10

and rear walls 5, 11 of the hollow bodies 2, 7.
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SEALING DEVICE FOR A FLAP TRACK IN A BELLY FAIRING OF AN
AIRCRAFT FOR A FLAP-ACTUATING SHAFT
TECHNICAL FIELD OF THE INVENTION

The present invention is encompassed within the technical
field of devices for sealing shafts of mechanisms when passing
through surfaces in aircraft, particularly within the sector of
devices for sealing the flap track for the flap-actuating shaft

which is located in the belly fairing of an aircraft.

el S —— - My~ S ——- Ny -

In many types of airplanes, the flaps, in other words, the
fin-shaped moving parts located on the rear edge of the wings of
the airplane are connected, by means of actuating shafts which
perpendicularly protrude beyond the belly fairing of the
airplane, to actuating mechanisms which are located in the
interior of the fuselage. The shaft actuating each flap emerges
from the belly fairing of the aircraft through a flap track, the
configuration of which, generally elongated and curved downward,
adapts to the path which the actuating shaft has to follow for
moving the flap from a substantially horizontal position,
corresponding to the position of the flap in cruising flight, to
a position in which the rear edge of the flap 1s shifted
downward, corresponding to the position of the flap 1n descent
maneuvers. Apart from the above, the configuration of the flap
track also adapts to the outer, generally curved shape of the
belly fairing of the aircraft.

The need of providing the flap tracks of the type described
hereinabove entails that when the flaps are in the positions
corresponding to c¢ruising flight, a large area of the flap
tracks is left uncovered, allowing air to flow into the inside
of the belly fairing of the aircraft, which causes losses 1in the
aerodynamic efficiency and the corresponding increase 1in fuel
consumption, as well as bothersome annoyances due to the noilise
céused by the flow of air which is diverted towards the inside’
of the chamber of the belly fairing of the aircraft.

Although it has been attempted to provide a solution to
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these drawbacks, for example, by means of stiff ramps actuated
by the movement of the actuating shaft itself, which slide over
rails 1installed over the panels of the dynamic surface to be
sealed, none of the known systems 1is a truly satisfactory
solution. It was therefore a deslirable goal to find a sealing
system which would fulfill the requirements of:
¢ Maintaining a suitable quality of the aerodynamic
surface in cruising flight and which would resist the
pressure differentials generated while the aircraft is
in operation.
¢ Providing a sealing device which would resist the
extremely high compression ratio due to the large
dimensions and the complex geometry (double curve) of
the flap track to be sealed and the diameter of the
shaft passing through it, which would be flexible enough
allow operation of the flap without putting reslistance
to movement thereof as well as stiff enough so as to
resist the on-flight pressure loads being attached to
the panels solely at one of i1ts ends thereof, the other
being left cantilevered.
¢ Preventing the high compression ratio to cause the
appearance of <crackings in the sealing elements which
woulid damage'the durability of the sealing.
‘¢ Prevent the accidental blocking of the forward movement
of the flap, as the stability of the aircraft would be
adversely affected in that case.

DESCRIPTION OF THE INVENTION

Thé present invention has the purpose of overcoming the
drawbacks of the state o0of the art and achieving the
aforementioned goal by means of a sealing device for the flap
track in the belly fairing of an aircraft for the flap-actuating
shaft, the actuating shaft being- capable of shifting its
position from a first end to a second end of the flap track, -the
device ¢omprising sealing means covering the flap track, with

a flexibly compressible top hollow body comprising
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at least one inner chamber with open sides delimited
at the bottom by a bottom wall with an outer bottom contact
surface,

a front wall with an outer surface which covers at
least a first part of the flap track ;

a rear wall,

a top wall ; and

a flexibly compressible bottom hollow body which
comprises at least one inner chamber with open sides and
delimited at 1its top by a top wall with an outer top
contact surface; with

a front wall with an outer surface which covers at
least a second part of the flap track ;

a rear wall,

a bottom wall; and

sald contact surfaces being in flexible contact with each
other ;

the outer surfaces of the front walls of the hollow bodies
having extensions such that they jointly form an outer sealing
surface capable of covering the flap track ; |

said hollow Dbodies Jjointly having a flexibility under
vertical compression such that the contact surfaces retract
around the actuating shaft; and

the inner chambers extending between said front and rear
walls.

The hollow bodies may be of plastic materials, such as
rubber, silicone rubber, eventually treated, etc. which combine
flexibility with a sufficient degree of stiffness and which are
resistant to the temperature changes which take place while the
aircraft is on flight.

According to the invention, the top hollow body may have
top attaching means which can be mounted at a top area of a
panel crossed by the flap track, whilst the bottom hollow body
can be provided with bottom attaching means, which can .bé

mounted at a bottom area of the panel crossed by the flap track.
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These attaching means provided respectively at each of the
hollow bodies may be metal profiles, for example “L”-shaped
profiles joined, for example, by means of riveting or screwing,
respectively to the top wall of the top hollow body and to the
bottom wall of the bottom hollow body. When the profile 1s an
“L”-shaped profile, the surface of the branch of the “L” profile
which 1is not joined to any of the walls of the hollow bodies
forms a continuation of the outer sealing surface. The attaching
means may also be flanges formed as a continuation of the outer
surface of each hollow body, or a perimetral rib which laterally
emerges from each body. By means of these flanges or ribs, which
may eventually be provided with reinforcements, the top body and
the bottom body may be secured in a manner known per se on the
panel by means of screwing, riveting and/or stapling.

Preferably, the height of the upper assembly of the top and
bottom parts of the device is larger than the vertical extension
of the flap track, given 1in this manner a larger compression
volume is available.

In a preferred embodiment 0f the invention, at least one of
the hollow bodies has a plurality of chambers formed by means of
partitions which extend between the front wall and the rear wall
of the top and bottom hollow body. In this way, a longitudinal
reinforcement, and a flexible folding in the form of a bellows
which is more uniform around fhe actuating shaft, are achieved
in addition to that breakings of crackings 1in the top or bottom
wall leading to ripping of the entire top or bottom body 1is

avoided. Instead of or in addition to the ©partitions,

longitudinal ribs emerging from inside of the front and rear

walls may be provided.

BRIEF DESCRIPTION OF THE FIGURES

A description 1is provided 1in following of aspects and

embodiments of the inventibn in relation to some drawings which

are an inteqgral part of the present description. In these
drawings,

Figure 1 1is a schematic cross-sectional view of the
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location of the flap track on the belly fairing of an aircraft.
Figure 2 1s a schematic cross-sectional side view of one
part of the belly fairing of an aircraft showing the mounted
position of the sealing device.
‘ Figure 3 1is a schematic cross-sectional view of a first
embodiment of the sealing device of the present invention.
Figure 4 1is a schematic front elevation view of the device
shown in figure 3.
" Figure 5 1is a schematic cross-sectional view of a second
embodiment of the sealing device of the present invention.
Figure 6 1s a schematic cross-sectional view of a third
embodiment of the sealing device of the present invention.
These figures include numerical references 1identifying the

following elements:

1. top hollow body

2, 2' inner chamber of the top hollow body

2a, 2b open sides of chamber 2

3 bottom wall of the top hollow part

3a contact surface of the top wall

4 front wall of the top hollow part

4a outer surface of the front wall

5 rear wall

6 top wall

1 bottom hollow body

8, 8’ inner chamber of the bottom hollow body

8a, 8D open sides of chamber 8 l
-9 top wall of hollow body 7

10 front wall of the bottom hollow body
10a outer surface of the front wall

11 rear wall of the bottom hollow body
12 bottom wall of the bottom hollow body
13 top attaching means

14 bottom attaching means

15 partitions inside the top body

16 partitions inside the bottom body
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17 ribs inside the top body

18 ribs inside the bottom body
19 flap track

19a first end of the flap track .
19b second end of the flap track
20 actuating shaft

21 belly fairing panel

22 flap

22a back edge of the flap

e sy ————— e el el —

Figure 1 shows a flap track 19 for the actuating shaft 20

for a flap 22 in a panel 21 of the belly fairing of an aircraft.
For actuating the £flap 21, the actuating shaft 20 moves from a
first end 1%a to a second end 19%9b of the flap track 19. The
actuation of the shaft 20 makes the back edge 22a of the flap 22
raise.

Figs 2 to 4 show a device comprising a compressible top
hollow body 1 comprising a top inner chamber 2 with open sides
2a, 2b delimited at the bottom by a bottom wall 3 with a lower
outer contact surface 3a. Likewise, the top body 1 has a front
wall 4 with an upper outer surface 4a which covers at least a
first part of the flap track 19, a rear wall 5 and a top wall 6.
At its top, the top hollow body 1 comprises top attaching means
13, which can be mounted in a top area of the panel 21 which 1is
crossed by the flap track\ 19. These top attaching means 13
comprise an “L’”-shaped metal profile joined to the top wall 6 of
the top hollow body 1 by one of 1ts branches, whilst i1ts other
branch forms a continuation of the top outer surface 4a.

The device also comprises a bottom hollow body 7, which 1is
also flexibly compressible, of a configuration analogous to that
of the top hollow body. Thus, the bottom hollow body comprises a
bottom inner chamber 8 with open sides 8a, 8b and delimited at

the top by a top wall 9 with an outer contact surface O9a.

Likewise, the top hollow body has a front wall 10 with a bottom
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outer surface 10 a which covers at least a second part of the
flap track 19, a rear wall 11 and a bottom wall 12. The bottom
hollow body 7 comprises bottom attaching means 14, which can be
mounted on a bottom area of the panel 21 which is crossed by the
flap track 19. These bottom attaching means 14 comprise a bottom
“"L”-shaped metal profile joined to the bottom wall 12 of the
bottom hollow body 1 by one of its branches, whilst the front
surface of 1its other branch forms a continuation of the top

outer surface 10a.

The 1inner chambers 2, 8 extend between the front walls 4,

- 10 and rear walls 5, 11 and the outer surfaces 4a, 10a of the

front walls 4, 10 of the hollow bodies 1,7 have extensions such
that they jointly form a outer sealing surface 11 which covers
the flap track 19.

The hollow bodies 1,7 jointly have a vertical compression
flexibility such that the contact surfaces 3a, 9a retract around
the actuating shaft 20, whilst, on the extension on which the
actuating shaft 20 is not located, the contact surfaces 3a, 9a
are in flexible contact with each other. Hence, on movement
between the ends 22a, 22b of the flap track 22, in other words,
between the left and right positions (shown 1in dotted lines) of
the actuating shaft 20 which are shown in figure 4, the
actuating shaft 20 progr‘essively separates the contact surfaces
3a, 9a which recover contact with each other in the position in
which the actuating shaft 20 1s not located, which means that
the flap track 19 is kept closed.

Figure 5 shows a second embodiment of the device of the
present invention in which the top body 1 comprises a plurality
of horizontally superimposed upper chambers 2, 2’, formed by
means of partitions 1 which extend between the front wall 4 and
the rear wall 5 of the top hollow body 1. In turn, the top body
7 comprises a plurality of horizontally superimposed lower
chambers 8, 8’ formed by means of partitions 16 which extend
between the front wall 10 and the rear wall 11 of the bottom

hollow body 7. By means of this embodiment, a longitudinal
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reinforcement and a flexible, bellows-type folding 1s achieved
which is more uniform around the actuating shaft 20, 1n addition
to avoiding that a break or crack in the top wall 3 or bottom
wall 9 from may lead to ripping of the entire top body 2 or
bottom body 7.

. Figure 6 shows a third embodiment of the device of the
present invention according to which the top body 1 comprises a
plurality of longitudinal ribs 17 parallel to each other which
emerge towards the inside of the upper chamber 2 from the front
wall 4 and the rear wall 5 of the top hollow body 1. Likewise,
the bdttom body 7 comprises a plurality of long;tudinal rips 17
being parallel to each other, which emerge towards the inside of
the lower chamber 8 from the front wall 10 and the rear wall 11
of the bottom hollow body 7. The longitudinal ribs contribute to
reinforcing the longitudinal stiffness of the device without

interfering in its flexible compressibility.
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CLAIMS

1. Sealing device for a flap track in a belly fairing for a
actuating shaft of a flap of an aircraft the actuating shaft,
the actuating shaft being capable of moving from a first end to
a second end (of the flap track, the device comprising
a flexibly compressible top body comprising
at least one upper inner chamber with open sides
and delimited at the bottom by a bottom wall with an
lower outer contact surface, .
a front wall with an upper outer surface which
covers at least a first part of the flap track;
a rear wall,
a top wall; and
a flexibly compressible bottom body comprising
at least one lower inner chamber with open sides
and delimited at the top by a top wall with an upper
outer contact surface;
a front wall with a lower outer surface which
covers at least a second part of the flap track;
a rear wall;
a bottom wall;
said contact surfaces being in flexible contact with each
other;
the outer surfaces of the front walls of the hollow bodies
having extensions such that they jointly form an outer sealing
surface which can cover the flap track; '

' said hollow bodies joihtly having a vertical compression
flexibility such that the contact surfaces retract around the
actuating Shaft; and

the inner chambers extending between said front walls and

rear walls.

2 . Sealing device according to claim 1, wherein the top hollow
body comprises top attaching means which mountable on a top area

of a panel crossed by the flap track, and wherein the bottom
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10

hollow body comprises bottom attaching means which are mountable

at a bottom area of the panel crossed by the flap track.

3. Sealing device according to claim 2, wherein the top
attaching means comprise a top “L”-shaped profile joined to the

top wall of the top hollow body by one of its branches.

4, Sealing device according to claim 3, wherein the top metal
profile 1s arranged such that the branch not joined to the top

wall forms with 1its front surface a continuation of the upper

outer surface.

5. Sealing device according to claim 2, wherein the bottom
attaching means comprise a bottom “L”~shaped profile joined to
the bottom wall of the bottom hollow body by one of 1its

branches.

6. Sealing device according to claim 5, wherein the top metal
profile is arranged such that the branch which 1s not joined to
the bottom wall forms with its front surface a continuation of

the upper outer surface.

7. Sealing device according to claim 1, wherein the top body
comprises a plurality of Thorizontally superimposed upper
chambers formed by means of partitions which extend between the

front wall and the rear wall of the top hollow body.

8. Sealing device according to claim 1, wherein the bottom
body comprises a plurality of horizontally superimposed lower
chambers formed by means of partitions which extend between the

front wall and the rear wall of the bottom hollow body.

9. Sealing device according to claim 1, wherein the top body
comprises a plurality of longitudinal ribs being parallel to

each other, which emerge towards the inside of the upper chamber
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from at least one of the front wall and the rear wall of the top
hollow body.

10. Sealing device according to claim 1, wherein the bottom
body comprises a plurality of longitudinal ribs being parallel
to each other, which emerge towards the inside of the lower

chamber from at least one of the front wall and the rear wall of

the bottom hollow body.
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