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(54) AIRCRAFT STABILIZER LEADING EDGE INTEGRATION WITH TORSION BOX AND FUSELAGE

(57) An aircraft stabilizer (15, 17) with an enlarged area of laminar flow is provided. The lateral skins (45a, 45b; 65a,
65b) of its torsion box (43; 63) include joggled areas (53a, 53b; 73a, 73b) as attachment areas of its leading edge (41;
61) which are arranged in a rearward position with respect to the forward most spar of the stabilizer (15, 17).



EP 3 330 174 A1

2



EP 3 330 174 A1

3

5

10

15

20

25

30

35

40

45

50

55

Description

FIELD OF THE INVENTION

[0001] The present invention relates to the integration
of the leading edge with the torsion box in aircraft stabi-
lizers.

BACKGROUND

[0002] A known aircraft stabilizer (stabilizer or tail
plane) is structured by a leading edge, a torsion box, and
a trailing edge.
[0003] The leading edge must meet the following re-
quirements:

- Maintain the aerodynamic shape in the front of the
torsion box;

- Transfer the aerodynamic forces to the torsion box;

- Maintain the integrity of the torsion box in adverse
conditions such as for example in the case of a bird
impact;

- Resist erosion during cruise flight;

- Be removable to allow access to the torsion box;

- Provide space for installation of systems and rout-
ings.

[0004] The torsion box is a primary structure respon-
sible of supporting all loads involved and consists of sev-
eral structural elements: skins stiffened by stringers on
one side and spars and ribs on the other side.
[0005] Figures 1, 2a and 2b show a known integration
of a leading edge 21 with the torsion box 23 of the sta-
bilizer of an aircraft 11 placed over the rear end of the
fuselage 13. The torsion box 23 comprise lateral skins
25a, 25b rigidized by stringers 26, a front spar 27, a rear
spar 29 and intermediate spars 31 and the integration is
made joining the ends of the leading edge 21 to frontal
joggled areas 33a, 33b of the lateral skins 25a, 25b. The
stabilizer further comprises a trailing edge 22.
[0006] The torsion box 23 is a multi-spar torsion box
that can be manufactured by the method disclosed in US
7,806,367 B2.
[0007] A drawback of this integration is that the transi-
tion from the leading edge 21 to the lateral skins 25a,
25b of the torsion box 23 cause inevitably a reduction of
the laminar flow over the aircraft stabilizer due to surface
discontinuities, fasteners mount steps or other causes.
In other words the laminarity of the flow is reduced as
soon as the flow reaches the end of the leading edge 21.
[0008] The invention is addressed to the solution of
this drawback.

SUMMARY OF THE INVENTION

[0009] The invention refers to aircraft stabilizers and
in particular to the integration of the leading edge with
the torsion box. The invention provides a stabilizer con-
figuration with the joggled areas of the lateral skins of the
torsion box that serve as attachment areas of the leading
edge being arranged in a rearward position with respect
to the forward most spar of the aircraft stabilizer.
[0010] This configuration enlarges the stabilizer area
with laminar flow.
[0011] In an embodiment the leading edge comprises
a spar and the joggled areas are arranged in a rearward
position with respect to it.
[0012] In another embodiment, the torsion box com-
prises a rounded front spar, a rear spar and intermediate
spars and their lateral skins include recessed areas ex-
tending from at least the first intermediate spar to the
rounded front spar to allow the accommodation of the
leading edge over them. The joggled areas are arranged
in said recessed areas in a rearward position with respect
to the rounded front spar.
[0013] Other characteristics and advantages of the
present invention will be clear from the following detailed
description of embodiments illustrative of its object in re-
lation to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Figure 1 is a partial schematic perspective view of
the upper rear end of an aircraft fuselage illustrating
a known joint of the stabilizer to the fuselage and the
main components of the stabilizer: the leading edge
(in phantom lines) and the torsion box.

Figure 2a shows separate perspective views of the
leading edge, the torsion box and the resulting sta-
bilizer in a known configuration.

Figure 2b is a cross sectional view by a horizontal
plane of the stabilizer of Figure 2a illustrating the
integration of the leading edge with the torsion box.

Figure 3a shows separate perspective views of the
leading edge, the torsion box and the resulting sta-
bilizer illustrating an embodiment of the invention.

Figure 3b is a cross sectional view by a horizontal
plane of the stabilizer of Figure 3a illustrating the
integration of the leading edge with the torsion box.

Figure 4a shows separate perspective views of the
leading edge, the torsion box and the resulting sta-
bilizer illustrating another embodiment of the inven-
tion.
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Figure 4b is a cross sectional view by a horizontal
plane of the stabilizer of Figure 4a illustrating the
integration of the leading edge with the torsion box.

DETAILED DESCRIPTION OF THE INVENTION

[0015] The invention proposes that the integration of
the leading edge with the torsion box takes place in a
backward position than in known configurations to en-
large the stabilizer area with a laminar flow (the term
backward shall be understood in relation to the fly direc-
tion of the aircraft).
[0016] In the embodiment illustrated in Figures 3a, 3b,
the stabilizer 15 of aircraft 11 comprises a torsion box 43
and a leading edge 41. The torsion box 43 comprise lat-
eral skins 45a, 45b, rigidized by stringers 46, with frontal
joggled areas 53a, 53b, a front spar 47, a rear spar 49
and an intermediate spar 51.
[0017] The leading edge 41, that is longer than the
leading edge of Figure 2, comprises an spar 44 and is
attached to the torsion box 43 (of a lesser size than the
torsion box of Figure 2) in the frontal joggled areas 53a,
53b that are placed in a backward position with respect
to the frontal joggled areas 33a, 33b of Figure 2 and, in
particular, in a backward position with respect to the spar
44 of the leading edge 41. Consequently the stabilizer
area with a laminar flow is enlarged.
[0018] In the embodiment illustrated in Figures 4a, 4b,
the stabilizer 17 of aircraft 11 comprises a torsion box 63
and a leading edge 61. The torsion box 63 comprises
lateral skins 65a, 65b, rigidized by stringers 66, a rounded
front spar 75 (acting as a "false" leading edge of the tor-
sion box), a rear spar 69 and intermediate spars 71.
[0019] The lateral skins 65a, 65b include recessed ar-
eas 70a, 70b in its frontal section to allow the accommo-
dation of the leading edge 61 over them maintaining the
aerodynamic continuity in the external surface of the sta-
bilizer 17.
[0020] Said recessed areas 70a, 70b shall cover at
least the space comprised between the first intermediate
spar 71 (the contiguous spar to the rounded front spar
75) and the rounded front spar 75 and include in its rear
end joggled areas 73a, 73b for attaching the leading edge
61 to the torsion box 63.
[0021] Access holes 79 at certain locations between
the rounded front spar 75 and the first intermediate spar
71 are needed for the installation of attachment means.
[0022] Said joggled areas 73a, 73b are thus arranged
in a rearward position with respect to the rounded front
spar 75.
[0023] The main benefit of closing the front portion of
the torsion box 63 with a rounded front spar 75 is that it
allows the transition of that "false" leading edge to the
surface of the fuselage 13.
[0024] Another advantage of the invention is that sim-
plifies the attachment of the leading edge to the torsion
box.
[0025] Although the present invention has been de-

scribed in connection with various embodiments, it will
be appreciated from the specification that various com-
binations of elements, variations or improvements there-
in may be made, and are within the scope of the invention
as defined by the appended claims.

Claims

1. Aircraft stabilizer (15; 17) comprising a leading edge
(41, 61), a torsion box (43, 63) and a trailing edge
(42, 62);

- the leading edge (41; 61) being configured with
an aerodynamic shape suitable to promote a
laminar flow on its surface;
- the lateral skins (45a, 45b; 65a, 65b) of the
torsion box (43; 63) including joggled areas
(53a, 53b; 73a, 73b) as attachment areas of the
leading edge (41; 61); wherein:
- the joggled areas (53a, 53b; 73a, 73b) are ar-
ranged in a rearward position with respect to the
forward most spar of the aircraft stabilizer (15;
17).

2. Aircraft stabilizer (15) according to claim 1, wherein:

- the torsion box (43) comprises a front spar (47)
and a rear spar (49);
- the leading edge (41) comprises a spar (44);
- the joggled areas (53a, 53b) are arranged in a
rearward position with respect to the spar (44)
of the leading edge (41).

3. Aircraft stabilizer (15) according to claim 2, wherein
the torsion box (43) further comprises at least an
intermediate spar (51).

4. Aircraft stabilizer (17) according to claim 1, wherein:

- the torsion box (63) comprises a rounded front
spar (75), a rear spar (69) and intermediate
spars (71) and their lateral skins (65a, 65b) in-
clude recessed areas (70a, 70b) extending from
at least the first intermediate spar (71) to the
rounded front spar (75) to allow the accommo-
dation of the leading edge (61) over them;
- the joggled areas (73a, 73b) are arranged in
said recessed areas (70a, 70b) in a rearward
position with respect to the rounded front spar
(75).

5. Aircraft stabilizer (17) according to claim 4, wherein
the rounded front spar (75) has a curved shape.

6. Aircraft (11) comprising a stabilizer (15, 17) accord-
ing to any of claims 1-5.
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