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(54) A hinge assembly for rotatably mounting a control surface on an aircraft

(57) A hinge assembly (4) for rotatably mounting a
control surface (3) on an aircraft comprising an actuating
shaft (9), a support element (16) configured to mount the
actuating shaft to a first component of an aircraft and a
hinge element (17) configured to mount the actuating
shaft (9) to a second component of an aircraft, wherein
the actuating shaft (9) is slidabty mounted to the support
element (16) and configured to slide along its longitudinal

axis relative to the support element (16), and the hinge
element (17) engages with the actuating shaft (9) so that
the actuating shaft and the hinge element are urged to
rotate relative to each other about the longitudinal axis
of the actuating shaft when the actuating shaft is urged
to slide along its longitudinal axis, such that one of said
first and second components is urged to rotate relative
to the other said component about the longitudinal axis.
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Description

Introduction

[0001] The present invention relates to a hinge assem-
bly for rotatably mounting a control surface on an aircraft.
The present invention also relates to a wing assembly
including a hinge assembly for rotatably mounting a con-
trol surface, and an aileron assembly including a hinge
assembly for rotatably mounting a control surface mount-
ed thereto.

Background

[0002] Aircraft need to vary the amount of lift that dif-
ferent sections of their airframe, in particular their wings,
produce for take-off, landing and manoeuvring during
flight. Generally a number of control surfaces are used
to control the flow of air over the airframe of an aircraft.
Control surfaces used on an aircraft include slats, ailer-
ons, flaps, and spoilers. For example, flaps are generally
deployed symmetrically to control the stalling speed of
an aircraft and ailerons are deployed to control the roll
of the aircraft by operating asymmetrically, i.e. an aileron
on one wing goes down as an aileron on the other wing
goes up, such that the aircraft is caused to roll due to an
increased lift produced by one wing and decreased lift
generated by the other wing. An aircraft generally has
additional control surfaces to further control the attitude
of the aircraft, such as a rudder mounted to a vertical tail
structure which operates to control the yaw of the aircraft,
and elevators mounted to horizontal tail structures which
operate to control the pitch of the aircraft.
[0003] Aircraft control surfaces are generally hingedly
mounted to an airframe of an aircraft, for example to one
of the wings or tail structures, so that they can pivot rel-
ative to the wing or tail structure and change the airflow
over the wing or tail structure. A hinge assembly is used
to mount the control surface and to rotate the control
surface across a range of motion. Such a hinge assembly
is able to maintain the control surface in a range of po-
sitions relative to the airframe of the aircraft so that po-
sitioning of the control surface can be accurately control-
led.
[0004] A conventional hinge assembly for hingedly
mounting a control surface to an airframe of an aircraft
comprises a first pivot point defining a longitudinal axis
about which the control surface pivots, and a second pivot
point which is offset from the hinge point. A hydraulic
piston is generally mounted to the second pivot point and
extends between the second pivot point and the wing or
tail structure so that, when the piston is actuated, the
control surface is urged to rotate about the first pivot point
due to the moment applied by the piston. Generally a
hinge assembly will comprise a plurality of second pivot
points and pistons spaced along the length of the control
surface so that a uniform movement of the control surface
is obtained along its length.

[0005] However, a problem with a conventional hinge
assembly is that the pistons require a large space to
house them, and it is not possible to produce the control
surface as a modular unit. Furthermore, such systems
require a large number of pistons to operate and a com-
plex hydraulic system.
[0006] As described above, ailerons mounted to the
wings of an aircraft are deployed to control the roll of an
aircraft. However, an issue with the use of conventional
ailerons is that as a secondary effect to generating roll,
they also generate adverse yaw. Adverse yaw occurs
when one aileron is deflected upwards and the other ai-
leron on the opposing wing is deflected downwards to
cause the aircraft to roll in the direction of the aileron
deflected upwards. However, the ailerons also cause the
aircraft to yaw in the opposite direction to the roll, which
is known as adverse yaw, and this is normally compen-
sated for by use of the rudder.
[0007] However, another means of compensating for
adverse yaw, and generally controlling the yaw of an air-
craft, is by use of spoilerons. A spoileron is a control
surface which upstands from a control surface, such as
a wing or an aileron, to spoil the airflow over it and so
change the lift generated by the wing. Therefore, a
spoileron can be used to compensate for the adverse
yaw generated by use of the ailerons, or used in conjunc-
tion with the ailerons to allow simultaneous yaw and roll
control.
[0008] A double acting spoileron is known from
US2582348, in which each aileron has opposing spoiler-
ons which are hinged to extend from the upper and lower
surfaces of the aileron. Each pair of opposing spoilerons
act in conjunction with each other so that they simulta-
neously extend from or are retracted in the aileron. The
spoilerons are rotated by cables which act around two
interacting quadrants and which are actuated by a piston.
However, problems with the spoileron hinge assembly
shown in US2582348 include the achievable chord
length of the control surface being reduced due to the
required length of the actuating piston, the actuating pis-
ton being orientated in the line of flight and the compli-
cated and unreliable arrangement of the cables acting
around the two interacting quadrants.
[0009] The present invention seeks to provide a hinge
assembly for rotatably mounting a control surface on an
aircraft which overcomes or substantially alleviates the
problems and disadvantages described above.

Summary of the Invention

[0010] According to the present invention, there is pro-
vided a hinge assembly for rotatably mounting a control
surface on an aircraft comprising an actuating shaft, a
support element configured to mount the actuating shaft
to a first component of an aircraft and a hinge element
configured to mount the actuating shaft to a second com-
ponent of an aircraft, wherein the actuating shaft is slid-
ably mounted to the support element and configured to
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slide along its longitudinal axis relative to the support
element, and the hinge element engages with the actu-
ating shaft so that the actuating shaft and the hinge ele-
ment are urged to rotate relative to each other about the
longitudinal axis of the actuating shaft when the actuating
shaft is urged to slide along its longitudinal axis, such
that one of said first and second components is urged to
rotate relative to the other said component about the lon-
gitudinal axis.
[0011] Preferably, the hinge assembly further compris-
ing a drive section formed along a portion of the actuating
shaft which slidably engages with the hinge element so
that the actuating shaft and the hinge element are urged
to rotate relative to each other  about the longitudinal axis
of the actuating shaft when the actuating shaft is urged
to slide along its longitudinal axis.
[0012] The drive section may comprise a helical gear
profile which engages with the hinge element such that,
when the actuating shaft is urged along its longitudinal
axis, the helical gear profile acts on the hinge element to
urge the hinge element and the actuating shaft to rotate
relative to each other.
[0013] The hinge element may further comprise an ap-
erture formed through it which is configured to receive
the helical drive profile, wherein the aperture has a helical
gear surface which engages with and acts against the
helical gear profile.
[0014] The hinge assembly may further comprise a plu-
rality of hinge elements.
[0015] In one embodiment, the actuating shaft and
support element are slidably engaged to prevent the ac-
tuating shaft from rotating relative to the support element
about the longitudinal axis.
[0016] Advantageously, the actuating shaft further
comprises a spline section configured to slide in and en-
gage with the support element so that the actuating shaft
is prevented from rotating relative to the support element
about the longitudinal axis.
[0017] Conveniently, the spline section comprises lin-
ear teeth which extend parallel to the longitudinal axis of
the actuating shaft.
[0018] Preferably, the support element further com-
prises an aperture formed through it with grooves con-
forming to the spline section in which the spline section
is slidably received.
[0019] The hinge assembly may further comprise a plu-
rality of support elements. In one embodiment, the hinge
assembly further comprises a guide means which is con-
figured to prevent the hinge element from sliding in a
direction along the  longitudinal axis of the actuating shaft
when the actuating shaft is urged along said longitudinal
axis.
[0020] Advantageously, the guide means is a guide
element against which the hinge element abuts when the
actuating shaft is urged along its longitudinal axis.
[0021] Conveniently, the guide element comprises two
guide arms which extend either side of the hinge element.
[0022] The hinge assembly may further comprise a lin-

ear actuator to urge the actuating shaft along its longitu-
dinal axis.
[0023] Advantageously, the linear actuator is config-
ured to urge the actuating shaft along its longitudinal axis
in opposing directions.
[0024] Preferably, the linear actuator is mountable to
the first component.
[0025] According to another aspect of the invention,
there is provided an aileron assembly comprising an ai-
leron body, a first spoileron configured to extend from a
first surface of the aileron body, a second spoileron con-
figured to extend from a second surface of the aileron
body, and a hinge assembly configured to move the first
and second spoilerons between a retracted position, in
which the first and second spoilerons are disposed in the
aileron body, and a deployed position, in which the first
and second spoilerons extend from the aileron body, the
hinge assembly comprising a support element on the ai-
leron body, a first hinge element on the first spoileron, a
second hinge element on the second spoileron and an
actuating shaft slidably mounted to the support element
and configured to slide along its longitudinal axis relative
to the support element, wherein the first hinge element
is engaged with the actuating shaft so that the first hinge
element is urged to rotate about the actuating shaft in
one direction when the actuating shaft is urged to slide
along its longitudinal axis, and the second hinge element
is engaged with the actuating shaft so that the second
hinge element is urged to rotate about the actuating shaft
in an opposing direction to the first hinge element when
the  actuating shaft is urged to slide along its longitudinal
axis such that the first and second spoilerons are urged
to rotate in opposing directions about said longitudinal
axis
[0026] Advantageously, the hinge assembly is config-
ured to simultaneously move the first and second spoiler-
ons between a retracted position and a deployed posi-
tion.
[0027] Preferably, the actuating shaft comprises first
and second drive sections having opposing helical gear
profiles formed along the actuating shaft which engage
with the first and second hinge elements respectively
such that, when the actuating shaft is urged along its
longitudinal axis, the helical gear profile of the first drive
section acts on the first hinge element to urge the first
hinge element to rotate about the actuating shaft in one
direction, and the helical gear profile of the second drive
section acts on the second hinge element to urge the
second hinge element to rotate about the actuating shaft
in an opposing direction.
[0028] According to another aspect of the invention,
there is provided a wing assembly comprising a wing
section, an aileron, and a hinge assembly for rotatably
mounting the aileron to the wing section, the hinge as-
sembly comprising a support element on the wing sec-
tion, a hinge element on the aileron, and an actuating
shaft slidably mounted to the support element and con-
figured to slide along its longitudinal axis relative to the
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support element, wherein the hinge element is engaged
with the actuating shaft so that the actuating shaft and
the hinge element are urged to rotate relative to each
other when the actuating shaft is urged to slide along its
longitudinal axis, such that the aileron is urged to rotate
relative to the wing section about said longitudinal axis.
[0029] According to another aspect of the invention,
there is provided a wing assembly comprising a wing
section, an aileron, and a hinge assembly for rotatably
mounting the aileron to the wing section, the hinge as-
sembly comprising a support element on the aileron, a
hinge element on the wing section, and an actuating shaft
slidably mounted to the support element and configured
to slide along its longitudinal axis relative to the support
element, wherein the hinge element is engaged with the
actuating shaft so that the actuating shaft and the hinge
element are urged to rotate relative to each other when
the actuating shaft is urged to slide along its longitudinal
axis, such that the aileron is urged to rotate relative to
the wing section about said longitudinal axis.

Description of the Drawings

[0030] Embodiments of the invention will now be de-
scribed, by way of example only, and with reference to
the accompanying drawings, in which:

FIGURE 1 is a perspective view of part of an aircraft
wing with an aileron extending therefrom, and a
hinge assembly for rotatably mounting a control sur-
face on an aircraft mounting the aileron relative to
the wing;
FIGURE 2 is a perspective view of the hinge assem-
bly shown in Figure 1;
FIGURE 3 is a perspective view of part of an actu-
ating shaft of the hinge assembly shown in Figure 2;
FIGURE 4 is a perspective view of part of the hinge
assembly shown in Figure 2;
FIGURE 5 is another perspective view of part of the
hinge assembly shown in Figure 2;
FIGURE 6 is a perspective view of part of an aircraft
wing with an aileron extending therefrom, and an al-
ternative arrangement of a hinge assembly for rotat-
ably mounting a control surface on an aircraft;
FIGURE 7 is a perspective view of the hinge assem-
bly shown in Figure 6;
FIGURE 8 is a perspective view of an aileron with a
double acting spoileron mounted thereto and an al-
ternative arrangement of a hinge assembly for rotat-
ably mounting a control surface on an aircraft mount-
ing the spoilerons to the aileron;
FIGURE 9 is a side view of the aileron with two
spoilerons mounted thereto as shown in Figure 8;
FIGURE 10 is a perspective view of the hinge as-
sembly shown in Figure 8 with a lower spoileron
mounted thereto;
FIGURE 11 is a perspective view of part of the alter-
native arrangement of a hinge assembly shown in

Figure 8;

Description of the Preferred Embodiments

[0031] Referring to Figure 1 of the accompanying
drawings, there is shown part of a wing assembly 1 for
an aircraft comprising a wing section 2, which forms part
of an aircraft airframe, and an aileron 3. The wing as-
sembly 1 has a leading edge (not shown) along the front
of the wing, and a trailing edge along the rear of the wing.
The aileron 3 is mounted to a trailing edge of the wing
section 2 by a hinge assembly 4, and the aileron 3 is
rotatable relative to the wing section 2 about a longitudi-
nal hinge line extending parallel to the trailing edge of
the wing 1.
[0032] The wing section 2 is formed from a wing box
comprising a front longitudinal spar (not shown) and a
rear longitudinal spar 5 which extends parallel to, but
spaced from the front longitudinal spar. Lateral ribs (not
shown) are connected between the front and rear spars
and upper and lower covers 6,7 extend over the lateral
ribs, between the front and rear spars. The front and rear
longitudinal spars resist bending and twisting loads and
the shearing loads are taken on by the upper and lower
covers 6,7.
[0033] The aileron 2 comprises upper and lower faces
8a,8b which are spaced apart at a front end 10 so that
they follow the line of the upper and lower covers 6,7 of
the wing section 2 when the aileron 3 is mounted to the
wing section 2. A hinge assembly receiving space 12
extends elongately along the front end 10 of the aileron
2 between the upper and lower faces 8a,8b of the aileron
2 and the hinge assembly 4 is received therein, as will
be explained hereinafter. The upper and lower faces 8a,
8b of the aileron 2 converge towards each other to a rear
end 14 of the aileron 3.
[0034] The aileron 3 is pivotably mounted to the rear
spar 5 of the wing section 2 by the hinge assembly 4 and
is rotatable about a longitudinal axis forming the hinge
line of the aileron which extends parallel to the rear spar
5. The hinge line is defined by the longitudinal axis of an
actuating shaft 9 forming part of the hinge assembly 4.
[0035] The hinge assembly 4 will now be described in
detail. Although the hinge assembly is used to pivotally
mount an aileron to a wing section in these exemplary
embodiments, it will be appreciated that use of the hinge
assembly is not limited thereto and may be used to piv-
otably mount different aircraft control surfaces on an  air-
craft, and to pivotably mount other components to each
other such that said components are pivotable relative
to each other.
[0036] Referring now to Figure 2, the hinge assembly
4 is shown. The hinge assembly 4 comprises the elongate
actuating shaft 9, support members 16 which mount the
shaft 9 to a first component, hinge members 17 which
mount the shaft to a second component, guide members
18 which restrain the hinge members 17 from moving in
a direction along the longitudinal axis of the actuating
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shaft 9 and a linear actuator 19 which urges the actuating
shaft 9 to slide in a longitudinal direction along its longi-
tudinal axis. In the present embodiment, the first compo-
nent is the wing section 2 of the aircraft airframe and the
second component is the aileron 3. However, it will be
appreciated that in an alternative embodiment the first
component is a different part of the aircraft airframe and
the second component is a different control surface.
[0037] The elongate actuating shaft 9 is cylindrical and
has first and second spline sections 20,22 at each end
comprising linear teeth extending parallel to the axis of
the shaft 9. The first spline section 20 at one end of the
shaft 9 is recessed in the shaft 9 such that the major
diameter of the teeth of the first spline section 20 corre-
sponds to the diameter of an outer surface 21 of the shaft
9. The second spline section 22 at the other end of the
shaft 9 protrudes from the outer surface 21 of the shaft
9 such that the major diameter of the teeth of the second
spline section 22 is greater than the diameter of the outer
surface 21 of the shaft 9. The length of each spline section
20,22 along the shaft 9 corresponds to a length greater
or equal to the stroke of the linear actuator 19, as will
become apparent hereinafter.
[0038] The two support members 16 fixedly mount to
or extend from the first component when the hinge as-
sembly 4 is assembled. Each support member 16 is a rib
with a support aperture 23 formed therethrough through
which a corresponding spline section 22 of the actuating
shaft 9 is received. Each support aperture 23 has re-
straining grooves 24 formed around its circumference
which engage with the teeth of the corresponding spline
sections 20,22 to restrict rotation of the shaft 9 and sup-
port members 16 relative to each other. However, the
shaft 9 is slidable in the  support apertures 23 in its lon-
gitudinal direction, as will become apparent hereinafter.
The two support members 16 are spaced apart from each
other so that they align with the position of their corre-
sponding spline sections 20,22 on the shaft 9.
[0039] Although in the present embodiment the spline
sections 20,22 are shown at each end of the shaft 9, it
will be appreciated that in an alternative embodiment the
spline sections 20,22 may be spaced from the end of the
shaft 9. Furthermore, although two support members 16
and corresponding spline sections 20,22 are shown, it
will be appreciated that the number of support members
and corresponding spline sections are dependent on the
length of the shaft 9, and the torque applied to the shaft
by the second component, the aileron 3.
[0040] The actuating shaft 9 further comprises drive
sections 25 spaced along it. Referring to Figure 3, each
drive section 25 is provided with a helical gear profile 26
extending along a portion of the shaft 9. The length of
each drive section 25 along the shaft 9 corresponds to a
length greater or equal to the stroke of the linear actuator
19, as will become apparent hereinafter. The drive sec-
tions 25 protrude from the outer surface 21 of the shaft 9.
[0041] The hinge members 17 fixedly mount to or ex-
tend from the second component when the hinge assem-

bly 4 is assembled. Each hinge member 17 is a rib with
a drive aperture 27 formed therethrough, through which
a corresponding drive section 25 of the actuating shaft 9
is received. Each drive aperture 27 has an internal gear
surface 28 formed on its internal circumference such that
the internal gear teeth of each drive aperture 27 engage
with the teeth of the corresponding drive section 25 and
the drive sections 25 of the shaft 9 are slidable in the
corresponding drive apertures 27 of the hinge member
17, to urge the hinge members to rotate, as will be ex-
plained hereinafter. The hinge members 17 are spaced
apart from each other so that they align and engage with
the position of their corresponding drive sections 25 on
the shaft 9.
[0042] Although three drive sections 25 and corre-
sponding hinge members 17 are shown in Figure 2, it will
be appreciated that the hinge assembly may comprise a
single drive section 25, or a plurality of drive sections.
Furthermore, two or more hinge members 17 may en-
gage with a single drive section 25 of the actuating shaft 9.
[0043] The linear actuator 19 is fixedly mounted rela-
tive to the support members 16, such that the linear ac-
tuator 19 and the support members 16 are prevented
from rotating relative to each other. The actuating shaft
9 is fixedly coupled to the linear actuator 19, which is a
hydraulic piston or the like, such that the linear actuator
19 is able to urge the actuating shaft in a linear motion
along a longitudinal axis of the actuating shaft in the di-
rection of arrow ’A’ or ’B’ (see Figure 2) and thereby drive
the hinge members to rotate in the direction of arrow ’C’
or ’D’ depending on the desired rotation of the first and
second components relative to each other.
[0044] Referring to Figure 4, the guide members 18
fixedly mount to or extend from the first component when
the hinge assembly is assembled. The guide members
18 are U-shaped with a base 29 and two arms 30 ex-
tending from the base 29, spaced from each other (refer
to Figure 4). The base 29 is fixedly mounted to the first
component, and the arms 30 upstand therefrom. A hole
32 is formed through each arm 30 through which the ac-
tuating shaft 9 is extendable, and the diameter of each
hole 32 is greater than the diameter of the shaft 9 and
the drive sections 25, such that they are spaced from the
edge of each hole 32 when the shaft extends there-
through, as will be explained hereinafter.
[0045] The arms 30 of each guide member 18 are
spaced to receive a hinge member 18 therebetween so
that the hinge member is rotatable relative to the guide
member, but is restrained from moving in a longitudinal
direction along the axis of the shaft relative to the guide
member 18.
[0046] Assembly of the hinge assembly will now be
described with reference to Figures 2 to 5.
[0047] The support members 16, guide members 18
and linear actuator 19 are fixedly mounted to the first
component, or form part of the first component, such that
they extend therefrom. The support members 16, guide
members 18 and linear actuator 19 are spaced from each
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other to correspond to the spacing of the spline sections
20,22, drive sections 25 and end of the actuating shaft 9
respectively so that they align therewith. Similarly, the
hinge members 17 are fixedly mounted to the second
component, or form part of the second component such
that they extend therefrom, and are spaced from each
other to correspond to the spacing of the guide members
18 extending from the first component.
[0048] The first and second components are then
brought together such that the hinge members are dis-
posed between the arms of the corresponding guide
members and the centre of each support aperture and
drive aperture align along a common longitudinal axis,
which defines the hinge line.
[0049] The actuating shaft 9 is inserted and is slid
through the support apertures 23 of the support members
16, the drive apertures 27 of the hinge members 17 and
coupled to the linear actuator 19. The recessed spline
20 at the first end of the actuating shaft 9 has a smaller
diameter than the protruding spline at the other end of
the shaft and the drive sections and so is slidable through
the second support apertures 23 and each of the drive
apertures 27 without engaging therewith. When the ac-
tuating shaft 9 is inserted and fixedly coupled to the linear
actuator 19, the support members 16 are aligned and
engaged with their respective spline sections 20,22 of
the shaft 9, such that the spline teeth slidably engage
with the restraining grooves 24 of the support apertures
23. Similarly, the hinge members 17 are aligned with their
respective drive sections 25 such that the helical gear
profiles 26 engage with the corresponding helical internal
gear surface 28 of the drive apertures 27 and the hinge
members are disposed between the arms 30 of their re-
spective guide members.
[0050] Although the guide members 18 described
herein in respect to the exemplary embodiment comprise
U-shaped sections which extend either side of each
hinge member 17 to prevent each hinge member 17 from
sliding relative to the guide  members 18 and hence the
second component sliding in a direction along the longi-
tudinal axis of the shaft 9 relative to the first component,
it will be appreciated that another means may be used
to prevent the first and second components sliding rela-
tive to each other in a direction along the longitudinal axis
of the actuating shaft. For example, a guide arm may
extend on the outside of each support member, extend-
ing from the second component such that the guide arms
and hinge members are fixedly mounted with respect to
each other. An advantage of the guide members de-
scribed above is that they resist bending of the hinge
members due to the lateral force applied on them by the
shaft being urged along its axis.
[0051] Operation of the hinge mechanism according
to the present exemplary embodiment will now be de-
scribed with reference to Figures 1 to 5. In the present
embodiment, as described above, the first component is
the wing section 2 of the aircraft airframe and the second
component is the aileron 3.

[0052] Referring now to Figure 1, the hinge assembly
4 mounts the aileron 3 to the rear spar 5 of the wing
section 2 of the aircraft airframe. The aileron 3 is initially
in a neutral position as shown in Figures 1, 2, 4 and 5
with the linear actuator 19 maintaining the shaft 9 at the
midpoint of its stroke. Therefore, the support members
16 are disposed at the midpoint of their respective splines
20, 22 and each hinge member 17 is disposed at the
midpoint of their respective drive sections 25.
[0053] The support members 16 and linear actuator 19
are fixedly mounted to the rear spar 5 of the wing section
2, and so the shaft 9 is prevented from rotating by the
teeth of the spline sections 20, 22 engaging with the re-
straining grooves 24 of the support members 16. The
hinge members 17 are fixedly mounted to the aileron 3,
and so the aileron is prevented from rotating relative to
the wing section 2 by the internal gear surface 28 of the
drive apertures 27 formed through the hinge members
17 engaging with the gear teeth of the corresponding
drive section 25. The shaft 9 is prevented from sliding
along its longitudinal axis by the linear actuator 19.
[0054] In order to rotate the aileron 3 relative to the
wing section 2 of the aircraft airframe, the linear actuator
19 is actuated. To rotate the aileron 3 in the direction of
arrow  ’C’ (refer to Figure 1), the linear actuator 19 is
urges the shaft in a direction away from the linear actuator
19 in the direction of arrow ’A’. The shaft 9 then slides
along its longitudinal axis such that the spline sections
20,22 slide in the support apertures 23 formed through
the support members 16, but prevent the shaft from ro-
tating about its axis. The helical gear profile 26 of each
drive section 25 formed on the shaft 9 acts on the internal
gear surface 28 of its corresponding hinge member 17.
Each hinge member 17 is prevented from sliding along
the longitudinal direction of the shaft 9 by one of the arms
30 of its respective guide member 18 which are fixedly
mounted to the rear spar 5 of the wing section 2. The
drive sections 25 of the shaft 9 therefore urge the hinge
member 17 to rotate about the longitudinal axis of the
shaft 9.
[0055] Therefore, as the shaft 9 moves along its lon-
gitudinal axis it imparts a rotational force on each hinge
member 17 and so urges the aileron to rotate about the
longitudinal axis of the shaft 9. The aileron 3 is then ro-
tated into its desired position and the actuation of the
linear actuator 19 is stopped. The linear actuator 19 then
prevents the shaft from sliding along its linear actuator,
and so the aileron 3 is prevented from rotating about its
hinge line relative to the wing section 2.
[0056] To return the aileron to its neutral position, or
to rotate the aileron beyond its neutral position in the
opposite direction in the direction of arrow ’D’ (refer to
Figure 1), the linear actuator urges the actuating shaft 9
in a direction towards the linear actuator 19 in the direc-
tion of arrow ’B’. The shaft 9 then slides along its longi-
tudinal axis such that the spline sections 20,22 slide in
the support apertures 23 formed through the support
members 16, but prevent the shaft from rotating about
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its axis. The helical gear profile 26 of each drive section
25 acts on the internal gear surface 28 of its correspond-
ing hinge member 17 and each hinge member 17 is pre-
vented from sliding along the longitudinal direction of the
shaft 9 by one of the arms 30 of its respective guide mem-
ber 18. The drive sections 25 of the shaft 9 therefore urge
the hinge member 17 to rotate about the longitudinal axis
of the shaft 9 in the direction of arrow ’D’. The aileron 3
is then rotated into its desired position.
[0057] It will be appreciated that the range of deploy-
ment of the aileron is determined by stroke of the linear
actuator 19 and/or the pitch of the helical gear profile 26
of each drive section 25 divided by the length of the drive
section 25.
[0058] An alternative embodiment of a wing assembly
will now be described with reference to Figures 6 and 7.
The wing assembly having a hinge assembly 40 accord-
ing to this present embodiment is generally the same as
the wing assembly having a hinge assembly 4 described
above, and so a detailed description will be omitted here-
in. Furthermore, components and features correspond-
ing to components and features described in the forego-
ing embodiment will retain the same reference numerals.
However, in this embodiment the first component is an
aileron 43, and the second component is a wing section
42 of the aircraft airframe.
[0059] Referring now to Figures 6 and 7, the hinge as-
sembly 40 according to the present embodiment is shown
mounting the aileron 43 to the wing section 42 of the
aircraft airframe. The hinge assembly 40 comprise the
elongate actuating shaft 9, support members 45 which
mount the shaft 9 to the aileron 43, hinge members 46
which mount the shaft 9 to the wing section 42, guide
members 47 which restrain the hinge members 46 from
sliding along the longitudinal axis of the actuating shaft
4 and a linear actuator 19 which urges the actuating shaft
9 to slide in a longitudinal direction along its axis. Al-
though the hinge assembly described herein is used to
pivotally mount an aileron to a wing section, it will be
appreciated that use of the hinge assembly is not limited
thereto, and that in an alternative embodiment the hinge
assembly is used to pivotably mount different aircraft con-
trol surfaces on an aircraft.
[0060] In the present embodiment the aileron 40 and
hinge assembly 4 are combined such that the aileron can
be formed as a modular assembly, wherein the shaft,
support members, guide members and linear actuator all
rotate relative to the wing section 42 about the longitudi-
nal axis of the shaft.
[0061] The elongate actuating shaft 9 has first and sec-
ond spline sections 20,22 at each end. The length of each
spline section 20,22 along the shaft 9 corresponds to a
length greater or equal to the stroke of the linear actuator
19.
[0062] The support members 45 are disposed in the
aileron 40 with a support aperture 48 formed there-
through in which a corresponding spline section 22 of the
actuating shaft 9 is received. Each support aperture 48

has restraining grooves which engage with the teeth of
the corresponding spline sections 20,22 to restrict rota-
tion of the shaft 9 and support members 45 relative to
each other, but to allow the shaft 9 to slide in its longitu-
dinal direction. The support members 45 are spaced
apart from each other so that they align with the position
of their corresponding spline sections 20,22 on the shaft
9.
[0063] Although in the present embodiment the spline
sections 20,22 are shown at each end of the shaft 9, it
will be appreciated that in an alternative embodiment the
spline sections 20,22 may be spaced from the end of the
shaft 9. Furthermore, although two support members 45
and corresponding spline sections 20,22 are shown, it
will be appreciated that the number of support members
and corresponding spline sections are dependent on the
length of the shaft 9, and the torque applied to the shaft
by the aileron 3.
[0064] The actuating shaft 9 also has drive sections 25
spaced along it, each drive section 25 having a helical
gear profile 26 extending along a portion of the shaft 9.
Each hinge member 46 is a rib extending from the wing
section 42 with a drive aperture 49 formed therethrough
through which a corresponding drive section 25 of the
actuating shaft 9 is received. Each drive aperture 27 has
an internal gear surface 28 which engages with the teeth
of the corresponding drive section 25, and the drive sec-
tions 25 of the shaft 9 are slidable in the corresponding
drive apertures 49 to urge the hinge members to rotate.
[0065] The linear actuator 19 is fixedly mounted in the
aileron 43, such that the linear actuator 19 and the sup-
port members 45 are prevented from rotating relative to
each other. The actuating shaft 9 is fixedly coupled to
the linear actuator 19, which  is a hydraulic piston or the
like, such that the linear actuator 19 urges the actuating
shaft in a linear motion along a longitudinal axis of the
actuating shaft.
[0066] The guide members 47 are disposed in the ai-
leron 43 and each have a U-shaped arrangement with
two upstanding arms 50 spaced from each other. A hole
52 is formed through each arm 50 through which the ac-
tuating shaft 9 is extendable without contacting the edge
of each hole 52. The arms 50 are spaced to receive a
hinge member 46 therebetween to restrain them from
moving in a longitudinal direction along the axis of the
shaft.
[0067] The support members 45, guide members 47
and linear actuator 19 are spaced from each other to
align with the spacing of the spline sections 20,22, drive
sections 25 and end of the actuating shaft 9 respectively.
The hinge members 46 are disposed between the arms
50 of the corresponding guide members 47 and the ac-
tuating shaft 9 is disposed through the support apertures
48, drive apertures 49, holes 52 and coupled to the linear
actuator 19. The spline teeth of the spline sections 20,22
engage with the restraining grooves of the support aper-
tures 48 and the helical gear profiles 26 of the drive sec-
tions 25 engage with the corresponding helical internal
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gear surface 28 of the drive apertures 27.
[0068] Operation of the hinge mechanism according
to the present exemplary embodiment will now be de-
scribed with reference to Figures 6 and 7.
[0069] The hinge assembly 40 mounts the aileron 43
to the wing section 42 of the aircraft airframe. The aileron
43 is initially in a neutral position with the linear actuator
19 maintaining the shaft 9 at the midpoint of its stroke.
Therefore, the support members 45 are disposed at the
midpoint of their respective splines 20, 22 and each hinge
member 46 is disposed at the midpoint of their respective
drive sections 25.
[0070] The hinge members 46 are fixedly mounted to
the wing section 42, and so the shaft 9 is prevented from
rotating relative to the wing section 42 by the internal
gear surface 28 of the drive apertures 27 engaging with
the gear teeth of the corresponding drive section 25. The
aileron 43 is prevented from rotating relative to  the wing
section 42 by the teeth of the spline sections 20, 22 en-
gaging with the restraining grooves 24 of the support
members 45. The shaft 9 is prevented from sliding along
its longitudinal axis by the linear actuator 19.
[0071] The linear actuator 19 is actuated to rotate the
aileron 43 relative to the wing section 42. To rotate the
aileron 3, the linear actuator 19 urges the shaft 9 in a
direction away from or towards the linear actuator. The
shaft 9 then slides along its longitudinal axis with respect
to the aileron 43 such that the spline sections 20,22 slide
in the support apertures 48 formed through the support
members 45, but prevent the shaft from rotating about
its axis relative to the aileron 43. The helical gear profile
26 of each drive section 25 formed on the shaft 9 acts
on the internal gear surface of its corresponding hinge
member 46, but the aileron 43 and wing section 42 are
prevented from sliding relative to each other along the
longitudinal direction of the shaft 9 by the guide member
arms 30 acting on the hinge members 46. The drive sec-
tions 25 of the shaft 9 slide in the drive apertures 49 of
the hinge members 46 and imparts a rotational force on
each hinge member 17 and so urges the shaft 9 to rotate
in drive apertures 49 about the longitudinal axis of the
shaft 9, and therefore the aileron 43 to rotate relative to
the wing section 42.
[0072] The aileron 43 is then rotated into its desired
position and the actuation of the linear actuator 19 is
stopped. The linear actuator 19 then prevents the shaft
from sliding along its linear actuator, and so the aileron
43 is prevented from rotating about its hinge line relative
to the wing section 42.
[0073] To return the aileron to its neutral position, or
to rotate the aileron 43 beyond its neutral position in the
opposite direction, the linear actuator urges the actuating
shaft 9 in a direction towards the linear actuator 19.
[0074] In the present embodiment the aileron 40 and
hinge assembly 4 are combined such that the aileron can
be formed as a modular assembly, wherein the shaft,
support members, guide members and linear actuator all
rotate relative to the wing section 42 about the longitudi-

nal axis of the shaft.
[0075] The above embodiments provide a more com-
pact arrangement compared to conventional hinge as-
semblies and wing assemblies, and allow the aileron to
be activated along its hinge line rather than at an offset
pivot point. Furthermore, the above described arrange-
ments allow for a modular assembly which improves as-
sembly time and improve aileron sealing.
[0076] An alternative embodiment of an aileron will
now be described with reference to Figures 8 to 11. In
this embodiment, the hinge assembly for rotatably
mounting the aileron to a wing section is a conventional
hinge assembly, and so a detailed description will not be
given herein. However, it will be appreciated that in an
alternative embodiment the hinge assembly mounting
the aileron to a wing section is one of the embodiments
of a hinge assembly described above with reference to
Figures 1 to 7.
[0077] Referring now to Figures 8 and 9, an aileron 60
is shown with upper and lower spoilerons 62, 63 mounted
thereto. The upper and lower spoilerons 62, 63 are con-
trol surfaces which rotate about a longitudinal axis locat-
ed proximate to a leading edge 62a, 63a of each spoileron
62, 63 so that the upper and lower spoilerons 62, 63
extend into the airflow over the upper and lower surfaces
64, 65 of an aileron body 61 when deployed, as will be
explained hereinafter, to spoil the airflow over the aileron
and alter the lift generated by the wing.
[0078] Spoileron receiving recesses 66, 67 are formed
in the upper and lower surfaces 64, 65 respectively of
the aileron 60 in which the upper and lower spoilerons
62, 63 are received when they are not deployed. The
upper spoileron 62 is a plate with outer and inner faces
68, 69. The outer face 68 of the upper spoileron 62 con-
forms to the upper surface 64 of the aileron body 61, so
that it lies flush with the upper surface 64 when the upper
spoileron 62 is received in the upper spoileron receiving
recess 66. Similarly, the lower spoileron 63 is a plate with
outer and inner faces 70, 72 and the outer face 70 of the
lower spoileron 63 conforms to the lower surface 65 of
the aileron body 61, so that it lies flush with the lower
surface 65 when the lower spoileron 62 is received in the
lower spoileron receiving recess 67.
[0079] Each spoileron 62,63 is rotatably mounted to
the aileron 60 by a hinge assembly 73. The hinge as-
sembly 73 is generally the same as the hinge assembly
described above with reference to Figures 1 to 4, and so
a detailed description will be omitted herein. Further-
more, components and features corresponding to com-
ponents and features described in the foregoing embod-
iment will retain the same reference numerals. However,
in this embodiment the hinge assembly 73 is arranged
to rotatably mount two opposing spoileron to an aileron.
[0080] Referring now to Figures 10 and 11, the hinge
assembly 73 according to the present embodiment is
shown in detail, with the lower spoileron 63 shown mount-
ed thereto and the upper spoileron 62 omitted.
[0081] The hinge assembly 73 comprise an elongate
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actuating shaft 74 having a longitudinal axis extending
therethrough about which the upper and lower spoilerons
62, 63 rotate. Support members 75 mount the shaft 74
to the aileron body 61, upper and lower hinge members
76, 77 mount the shaft 74 to the upper and lower spoiler-
ons 72, 73 respectively, guide members 78 restrain the
hinge members 76, 77 from moving longitudinally along
the axis of the actuating shaft 74 and a linear actuator
19 urges the actuating shaft 74 to slide in a longitudinal
direction along its axis.
[0082] The elongate actuating shaft 74 is cylindrical
and has spline sections 79 at each end comprising linear
teeth extending parallel to the axis of the shaft 74. The
length of each spline section 79 corresponds to a length
greater or equal to the stroke of the linear actuator 19,
as will become apparent hereinafter.
[0083] The support members 75 are formed from or
are fixedly mounted in the aileron body 61. Each support
member 75 has a support aperture 80 formed there-
through through which a corresponding spline section 79
of the actuating shaft 74 is received. Each support aper-
ture 80 has restraining grooves which engage with the
teeth of the spline section 79 to prevent rotation of the
shaft 74 and support members 75 relative to each other,
but to allow the shaft to slide along its axis. Although the
spline sections 79 are shown at each end of the shaft 74,
it will be appreciated that in an alternative embodiment
the spline sections 79 may be spaced from the end of
the shaft and that the number of support members and
corresponding spline sections may be varied.
[0084] The actuating shaft 74 also has first and second
drive sections 82, 83 spaced along it. Referring to Figure
11, each drive section 82, 83 is provided with a helical
gear profile extending along a portion of the shaft 74. The
length of each drive section 82, 83 along the shaft 9 cor-
responds to a length greater or equal to the stroke of the
linear actuator 19, as will become apparent hereinafter.
The drive sections 25 protrude from the outer surface of
the shaft 74. As shown in Figure 10, the shaft 74 has a
plurality of first drive sections 82 and a plurality of second
drive sections 83.
[0085] The first and second drive sections 82, 83 have
opposing helical gear profiles, for example, each first
drive section 82 has a clockwise helical thread and each
second drive section has an anti-clockwise helical thread.
[0086] The upper hinge members 76 fixedly mount to
the upper spoileron 62. Each upper hinge member 76 is
an arm with a drive aperture 84 formed therethrough,
through which a corresponding first drive section 82 of
the actuating shaft 74 is received. Similarly, the lower
hinge members 77 fixedly mount to the lower spoileron
63. Each lower hinge member 77 is an arm with a drive
aperture 84 formed therethrough, through which a cor-
responding second drive section 83 of the actuating shaft
74 is received. Each drive aperture 84 has an internal
gear surface formed on its internal circumference such
that the internal gear teeth of the drive apertures 84 en-
gage with the teeth of the corresponding first or second

drive sections 82, and the drive sections 82 are slidable
in the corresponding drive apertures 84 of the hinge
members 76, 77, to urge the hinge members to rotate.
[0087] The linear actuator 19 is fixedly mounted to the
aileron body 61, such that the linear actuator 19 and the
support members 75 are prevented from rotating relative
to each other. The actuating shaft 74 is fixedly coupled
to the linear actuator 19, which is a hydraulic piston or
the like, such that the linear actuator 19 is able to urge
the  actuating shaft in a linear motion along a longitudinal
axis of the actuating shaft and thereby drive the hinge
members to rotate about said axis.
[0088] The guide members 78 formed from or are fix-
edly mounted in the aileron body 61. The guide members
78 have two arms 85 spaced from each other. A hole 86
is formed through each arm 85 through which the actu-
ating shaft 74 is extendable, spaced from the edge of
each hole 32. A hinge member 76, 77 is disposed be-
tween the arms 85 of each guide member 78 so that the
hinge member is rotatable about the shaft 74, but is re-
strained from moving along the longitudinal axis of the
shaft.
[0089] The centre of each support aperture 80 and
drive aperture 84 align along a common longitudinal axis,
which defines the hinge line of the spoilerons 62,63 and
corresponds with the longitudinal axis of the shaft 74.
[0090] The support members 75 align with and engage
their respective spline sections 79. Similarly, the upper
hinge members 76 align with and engage the first drive
sections 82 such that their helical gear profiles engage
with the corresponding helical internal gear surface of
the drive apertures 84, and the lower hinge members 77
align with and engage the second drive sections 83 such
that their helical gear profiles engage with the corre-
sponding helical internal gear surface of the drive aper-
tures 84.
[0091] The aileron body 61 is rotatably mounted to a
wing (not shown) by a conventional hinge assembly.
[0092] Operation of the hinge mechanism 73 accord-
ing to the present exemplary embodiment will now be
described with reference to Figures 10 and 11.
[0093] The aileron 60 is rotated into its desired orien-
tation with respect to the wing by known means. The
upper and lower spoilerons 62, 63 are initially in a retract-
ed position whereby they are received in the upper and
lower spoileron receiving recesses 66, 67 respectively.
The spoilerons are retained in a retracted position by the
linear actuator 19 resisting movement of the shaft 9.
Therefore, the support  members 75 are disposed at the
one end of their respective splines 79 and each hinge
member 76,77 is disposed at one end of their respective
drive sections 82, 83.
[0094] The support members 75 and linear actuator 19
are fixedly mounted to the main aileron body 81, and so
the shaft 74 is prevented from rotating by the teeth of the
spline sections 79 engaging with the restraining grooves
of the support member support apertures 80. The upper
and lower hinge members 76, 77 are fixedly mounted to
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the upper and lower spoilerons 62, 63, and so the spoiler-
ons 62, 63 are prevented from rotating into a deployed
position, in which they upstand from the upper and lower
faces 64, 65 of the aileron body 61 respectively, by the
internal gear surface of the drive apertures 84 formed
through the hinge members 76,77 engaging with the gear
teeth of the corresponding first and second drive sections
82, 83 respectively, and by the hinge members 76, 77
being prevented from sliding along the gear teeth of the
first and second drive sections 82, 83.
[0095] To deploy the upper and lower spoilerons 62,
63, the linear actuator 19 is actuated and urges the shaft
in a direction away from the linear actuator 19. The spline
sections 79 slide in the support apertures 80 of the sup-
port members 75 and prevent the shaft from rotating
about its axis. The helical gear profile of each first and
second drive sections 82, 83 formed on the shaft 74 acts
on the internal gear surface of their corresponding upper
and lower hinge members 76, 77 respectively and, be-
cause each upper and lower hinge member 76, 77 is
prevented from sliding along the longitudinal axis of the
shaft 74 by one of the arms 85 of the corresponding guide
members 78, then the first and second drive sections
urge the upper and lower hinge members 76, 77 respe-
cively to rotate about the longitudinal axis of the shaft 74.
Therefore, a moment is imparted on each upper and low-
er hinge member 76, 77. The upper and lower spoilerons
62, 63 then rotate in opposing directions about the lon-
gitudinal axis of the shaft 74, due to the opposing helical
thread directions of the first and second drive sections
82, 83, until they are in their desired position, or are fully
deployed, and then the actuation of the linear actuator
19 is stopped. The linear actuator 19 then prevents the
shaft from sliding along its axis, and so the upper and
lower spoilerons 62, 63 are prevented from rotating about
the longitudinal axis of the shaft 74. Therefore, as the
shaft 74 moves  in a longitudinal direction along its axis,
the upper and lower spoilerons are simultaneously de-
ployed, and rotate simultaneously with each other.
[0096] To return the spoilerons to their retracted posi-
tion, or to adjust their position, the the actuating shaft 74
is urged in a direction towards the linear actuator 19. The
first and second drive sections 82, 83 of the shaft 74
therefore urge the upper and lower hinge members 76,77
respectively to rotate in opposing directions towards each
other, and the spoilerons 62, 63 are then rotated into their
desired position.
[0097] It will be appreciated that the range of deploy-
ment of the spoilerons is determined by the stroke of the
linear actuator 19 and/or the pitch of the helical gear pro-
file of each drive section divided by the length of the drive
section.
[0098] Although the hinge assembly in the present em-
bodiment is used to pivotally mount two opposing spoiler-
ons to an aileron, it will be appreciated that use of the
hinge assembly is not limited thereto and may be used
to pivotably mount different aircraft control surfaces on
an aircraft.

[0099] In the above embodiments, the actuating shaft
is a rigid shaft. However, it will be appreciated that control
surfaces are prone to flexing and bending, for example
with an aileron mounted to a wing, the aileron and asso-
ciated hinge assembly will be affected by wing bending.
It is envisaged that universal joints will be disposed along
the shaft to deal with this problem, although it will be
appreciated that other suitable means may be used.
[0100] Although a single linear actuator is used in the
above embodiments, it will be appreciated that a plurality
of linear actuators may be used. In particular, it is envis-
aged that the linear actuator described in each of the
above embodiments is a first linear actuator, and that a
second linear actuator is disposed at the opposing end
of the actuating shaft to the first linear actuator. It is en-
visaged that this second linear actuator is used in con-
junction with the first linear actuator, for example to urge
the shaft in one direction, as a replacement actuator in
the event that the first  actuator fails, or as an auxiliary
actuator which is provided to offer sufficient damping if
the first, primary actuator fails.
[0101] It will be appreciated that the foregoing descrip-
tion is given by way of example only, and that modifica-
tions may be made to the support assembly of the present
invention without departing from the scope of the append-
ed claims.

Claims

1. An aileron assembly comprising an aileron body, a
first spoileron configured to extend from a first sur-
face of the aileron body, a second spoileron config-
ured to extend from a second surface of the aileron
body, and a hinge assembly configured to move the
first and second spoilerons between a retracted po-
sition, in which the first and second spoilerons are
disposed in the aileron body, and a deployed posi-
tion, in which the first and second spoilerons extend
from the aileron body, the hinge assembly compris-
ing a support element on the aileron body, a first
hinge element on the first spoileron, a second hinge
element on the second spoileron and an actuating
shaft slidably mounted to the support element and
configured to slide along its longitudinal axis relative
to the support element, wherein the first hinge ele-
ment is engaged with the actuating shaft so that the
first hinge element is urged to rotate about the actu-
ating shaft in one direction when the actuating shaft
is urged to slide along its longitudinal axis, and the
second hinge element is engaged with the actuating
shaft so that the second hinge element is urged to
rotate about the actuating shaft in an opposing di-
rection to the first hinge element when the actuating
shaft is urged to slide along its longitudinal axis such
that the first and second spoilerons are urged to ro-
tate in opposing directions about said longitudinal
axis.
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2. An aileron assembly according to claim 1, wherein
the hinge assembly is configured to simultaneously
move the first and second spoilerons between a re-
tracted position and a deployed position.

3. An aileron assembly according to claim 1, wherein
the actuating shaft comprises first and second drive
sections having opposing helical gear profiles
formed along the actuating shaft which engage with
the first and second hinge elements respectively
such that, when the actuating shaft is urged along
its longitudinal axis, the helical gear profile of the first
drive section acts on the first hinge element to urge
the first hinge element to rotate about the actuating
shaft in one direction, and the helical gear profile of
the second drive section acts on the  second hinge
element to urge the second hinge element to rotate
about the actuating shaft in an opposing direction.

4. An aileron assembly according to claim 3, wherein
the first and second hinge element each further com-
prise an aperture formed through them which is con-
figured to receive the corresponding helical drive
profile, wherein each aperture has a helical gear sur-
face which engages with and acts against the cor-
responding helical gear profile.

5. An aileron assembly according to any preceding
claim, further comprising a plurality of hinge ele-
ments.

6. An aileron assembly according to any preceding
claim, wherein the actuating shaft and support ele-
ment are slidably engaged to prevent the actuating
shaft from rotating relative to the support element
about the longitudinal axis.

7. An aileron assembly according to claim 6, wherein
the actuating shaft further comprises a spline section
configured to slide in and engage with the support
element so that the actuating shaft is prevented from
rotating relative to the support element about the lon-
gitudinal axis.

8. An aileron assembly according to claim 7, wherein
the spline section comprises linear teeth which ex-
tend parallel to the longitudinal axis of the actuating
shaft.

9. An aileron assembly according to claim 7 or claim 8,
wherein the support element further comprises an
aperture formed through it with grooves conforming
to the spline section in which the spline section is
slidably received.

10. An aileron assembly according to any preceding
claim, further comprising a plurality of support ele-
ments.

11. An aileron assembly according to any preceding
claim, further comprising a guide means which is
configured to prevent the hinge element from sliding
in a direction along the longitudinal axis of the actu-
ating shaft when the actuating shaft is urged along
said longitudinal axis.

12. An aileron assembly according to claim 11, wherein
the guide means has a first guide element against
which the first hinge element abuts, and a second
guide element against which the second hinge ele-
ment abuts, when the actuating shaft is urged along
its longitudinal axis.

13. An aileron assembly according to claim 12, wherein
the first and second guide elements comprise two
guide arms which extend either side of the corre-
sponding hinge element.

14. An aileron assembly according to any preceding
claim, further comprising a linear actuator to urge
the actuating shaft along its longitudinal axis.

15. An aileron assembly according to claim 14, wherein
the linear actuator is configured to urge the actuating
shaft along its longitudinal axis in opposing direc-
tions.

16. An aileron assembly according to claim 15, wherein
the linear actuator is mountable to the aileron body.

17. A wing assembly comprising an aileron assembly
according to any of claims claim 1 to 16.

18. A wing assembly according to claim 17, further com-
prising a wing section, and a hinge assembly for ro-
tatably mounting the aileron assembly to the wing
section, the hinge assembly comprising a support
element on one of the wing section or aileron assem-
bly, a hinge element on the other of the wing section
or aileron assembly, and an actuating shaft slidably
mounted to the support element and configured to
slide along its longitudinal axis relative to the support
element, wherein the hinge element is engaged with
the actuating shaft so that the actuating shaft and
the hinge element are urged to rotate relative to each
other when the actuating shaft is urged to slide along
its longitudinal axis, such that the aileron assembly
is urged to rotate relative to the wing section about
said longitudinal axis.

19 20 



EP 2 669 188 A2

12



EP 2 669 188 A2

13



EP 2 669 188 A2

14



EP 2 669 188 A2

15



EP 2 669 188 A2

16



EP 2 669 188 A2

17



EP 2 669 188 A2

18

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 2582348 A [0008]


	bibliography
	description
	claims
	drawings

