Office de la Propriete Canadian CA 2865270 A1 2013/08/29

Intellectuelle Intellectual Property
du Canada Office (21) 2 865 270
(Lj’,[‘ng[%?rfi“esgaena i mjgtf;‘éyaﬁ; i 12y DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
(13) A1
(86) Date de depot PCT/PCT Filing Date: 2013/02/19 (51) Cl.Int./Int.Cl. B64C 25/20 (2006.01),

B64C 25/26 (2006.01), B64C 25/62 (2006.01)
(71) Demandeur/Applicant:

(87) Date publication PCT/PCT Publication Date: 2013/08/29
(85) Entree phase nationale/National Entry: 2014/08/21 MESSIER-DOWTY LIMITED GB
(86) N° demande PCT/PCT Application No.: GB 2013/050391

(72) Inventeur/Inventor:
(87) N° publication PCT/PCT Publication No.: 2013/124636 SCHMIDT, KYLE, GB

(30) Priorite/Priority: 2012/02/24 (GB12032438.8) (74) Agent: NORTON ROSE FULBRIGHT CANADA
LLP/S.E.N.C.R.L.,, S.R.L.

(54) Titre : TRAIN D'ATTERRISSAGE
(54) Title: LANDING GEAR

FIG. 2

(57) Abrege/Abstract:
A landing gear (10) for an aircraft having a main fitting (12) arranged to be coupled to the aircraft and arranged to move between a

stowed condition and a deployed condition and a trailing arm (14) movably coupled to the main fitting (12). A torsion spring (24) Is
coupled to the trailing arm (14) such that the movement of the trailling arm (14) causes torsion loading of the torsion spring (24). A
stay assembly (24,26) Is provided which comprises the torsion spring (24), the stay assembly (24,26) having a first condition In
which It Is arranged to react axial loading thereof so as to maintain the main fitting (12) in the deployed condition and a second
condition in which It Is arranged to permit the main fitting (12) to move between the stowed condition and the deployed condition.
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FIG. 2

(57) Abstract: A landing gear (10) for an aircraft having a main fitting (12) arranged to be coupled to the aircraft and arranged to
move between a stowed condition and a deployed condition and a trailing arm (14) movably coupled to the main fitting (12). A tor -
sion spring (24) 1s coupled to the trailing arm (14) such that the movement of the trailing arm (14) causes torsion loading of the tor -
sion spring (24). A stay assembly (24,26) 1s provided which comprises the torsion spring (24), the stay assembly (24,26) having a
first condition i which it 1s arranged to react axial loading thereof so as to maintain the main fitting (12) m the deployed condition
and a second condition mn which it 1s arranged to permit the main fitting (12) to move between the stowed condition and the de -
ployed condition.
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Landing Gear

Background

A “levered” or “trailing arm” type landing gear has a main fitting connected to the fuselage
of an aircraft, and a trailing arm that 1s pivotally connected to the main fitting. The trailing
arm carries a wheel assembly. When the aircraft lands, landing loads cause the trailing arm
to pivot relative to the main fitting. A shock absorber, which 1s generally an oleo-
pneumatic shock absorber, 1s provided between the main fitting and trailing arm to provide

spring and damping functions.

While oleo-pneumatic shock absorbers provide efficient shock absorption, they are

generally sensitive to o1l and/or gas loss. As such, they require regular maintenance.
It 1s known to provide an aircraft landing gear with a mechanical spring. A mechanical
spring advantageously does not require o1l and gas maintenance. However, a mechanical

spring 1s generally heavier than an equivalent gas or liquid spring.

Summary

In accordance with a first aspect of the present invention, there 1s provided a landing gear
for an aircraft, the landing gear comprising:

a main fitting arranged to be coupled to the aircraft and arranged to move between a
stowed condition and a deployed condition;

a trailing arm movably coupled to the main fitting;

a spring coupled to the trailing arm such that the movement of the trailing arm
causes torsion loading of the torsion spring; and

a stay assembly comprising the torsion spring, the stay assembly having a first
condition 1n which the torsion spring 1s arranged to react axial loading thereof so as to
maintain the main fitting in the deployed condition, and a second condition in which the
torsion spring 1s arranged to permit the main fitting to move between the stowed condition

and the deployed condition. Thus, 1n addition to serving as a mechanical spring arranged
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to absorb landing loads, the torsion spring also serves as a side stay, brace or strut which
can maintain the landing gear in a deployed condition. This dual purpose of the torsion
spring advantageously provides a weight saving relative to known mechanical spring

landing gear and in some cases may result in a sismpler mechanical landing gear.

The aircraft may have a longitudinal axis and the main fitting may be arranged to be
coupled to the aircraft such that the main fitting can move in a first movement plane
between the stowed condition and the deployed condition, the first movement plane being
non-parallel with respect to the longitudinal axis of the aircraft. This advantageously
enables the landing gear to be spaced further from the aircraft fuselage when in the
deployed configuration than would be the case if the second movement plane was parallel
with respect to the longitudinal axis of the aircraft, thereby increasing the width of the
“track” and thus the stability of the aircraft when on the ground. The first movement plane
may be generally lateral, or in some embodiments generally orthogonal with respect to the

longitudinal axis of the aircraft.

The landing gear may includes a movement device, such an actuator, arranged to move the
torsion spring to change the stay assembly between the first and second conditions. Thus,
movement of the torsion spring may change the stay assembly between the first and second

conditions.

The landing gear may include a locking device arranged to lock the stay assembly in the

first condition. The locking device may comprise the actuator.

The stay assembly may be arranged to articulate between the first and second conditions.
The stay assembly may comprise a second torsion spring having a spring stiffness which 1s
different to that of the torsion spring, which may advantageously allow the combined

spring stiffness to be tailored to a particular application.

The trailing arm may be arranged to move relative to the main fitting a second movement

plane which 1s generally parallel with respect to the longitudinal axis of the aircraft.
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The main fitting may be arranged to be coupled to the fuselage of the aircraft.

The main fitting may be arranged to be pivotally coupled to the aircraft.

The trailing arm may be pivotally coupled to the main fitting.

In accordance with a further aspect of the present invention, there 1s provided an aircraft

including one or more landing gear according to the first aspect.

Brief Description of the Drawings

By way of example only, certain embodiments of the invention will now be described by

reference to the accompanying drawings, 1n which:

Figure 1 1s a schematic side view of a landing gear according to a first embodiment of the
present invention in a deployed condition;

Figure 2 1s a schematic front view of the landing gear of Figure 1 1n a deployed condition;
and

Figure 3 1s a schematic front view of the landing gear of Figure 1 in a stowed condition.

Detailed Description

Referring to the figures, a landing gear 10 includes a main fitting 12 which 1s arranged to
be pivotally connected to the fuselage 13 of an aircraft via pivot 18 such that the main
fitting 12 and thus the landing gear 10 can move 1n a first movement plane MP1 between a
stowed condition and a deployed condition. The pivot axis 18 1s shown as being generally
parallel with respect to the longitudinal axis L1 of the aircraft, although in other

embodiments this need not be the case.

A lower portion of the main fitting 12 1s pivotally coupled to a trailing arm 14 via a cross
pin 16 such that the trailing arm 14 can pivot about the cross pin 16 to move 1n a second
movement plane MP2. A lower portion of the trailing arm 14 1s coupled to an axle 22

arranged to carry a wheel and brake assembly 20, or other suitable ground contacting
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device such as a skid. The cross pin 16 is arranged to rotate with the trailing arm 14. For

example, the cross pin 16 may be keyed or splined to the trailing arm 14.

The landing gear 10 includes an elongate torsion spring 24 arranged to absorb landing
loads. The torsion spring 24 of this embodiment comprises first and second elongate
elements 24a, 24b. A torsion spring element 24a, 24b take any suitable form, such as a
flat bar formed from spring steel, a tubular spring steel section, a circular section spring
steel element, a composite tubular section, or a conventional spring wrapped around a

structural tube.

The first element 24a 1s coupled to the cross pin 16 at connector 17 such that rotation of the
trailing arm 14 about the longitudinal axis L2 of the cross pin 16 causes rotation of the first
element 24a of the torsion spring 24 about its longitudinal axis L3. Any suitable connector

17 may be provided, such as a cardan arrangement.

The second element 24b 1s coupled to the aircraft at connector 25. The connector 25 1s
arranged such that the portion second element 24b adjacent the connector 25 1s fixed
against rotation about the longitudinal axis L3. As such, rotation of the cross pin 16 results
in torsion loading of the torsion spring 24. However, the connector 25 1s arranged to
permit the second element 24b to pivot such that the main fitting 12 can move between the
deployed condition and the stowed condition. Any suitable connector 25 may be provided,

such as a pin joint, or a cardan joint.

The first element 24a of the torsion spring 24 1s pivotally coupled to the second element
24b via break pivot 24c. As such, the elements 24a, 24b can pi1vot about pivot 24¢ so as to

increase and decrease the distance between connectors 17 and 25.

When the aircraft lands, the trailing arm 14 1s forced to move 1n the movement plane MP2
in an arc A, which results 1in torsion loading of the torsion spring 24. Thus, the torsion

spring 24 1s arranged to absorb landing loads.

A stay assembly 1s 24, 26 1s provided to govern movement of the landing gear 10 between

the deployed condition and the stowed condition. The stay assembly 24, 26 includes the
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torsion spring 24 and has a first condition 1n which the torsion spring 24 is arranged to
react longitudinally axial loads applied thereto. In the illustrated embodiment this 1s
achieved by the longitudinal axis of the first element 24a being 1n axial alignment with the
longitudinal axis of the second element 24b and the elements being held in this condition

by an actuator 26.

Thus, when 1n the first condition, the torsion spring 24 also functions as part of the stay
assembly due to it being arranged to maintain the main fitting 12 and thus the landing gear
10 1n the deployed condition. Loads applied to the landing gear 10 that would otherwise
move the landing gear 10 in the first movement plane MP1 are reacted by the torsion
spring 24. This advantageously provides a weight saving, due to dual role of the torsion

spring 24, and 1n some cases may result in a ssmple mechanical landing gear

The stay assembly 24, 26 1s arranged to move to a second condition 1n which the main
fitting 12 1s permitted to move between the deployed condition and the stowed condition.
In the 1llustrated embodiment this 1s achieved by the torsion spring 24 being articulated
about break pivot 24¢. Once the longitudinal axis of the first element 24a moves out of
axial alignment with the longitudinal axis of the second element 24b, the torsion spring 24
1s no longer arranged to react axial loads and as such permits the main fitting 12 to move

between the stowed condition and the deployed condition.

The actuator 26 1s coupled between the spring pivot 24c and an anchor point such that
extension and retraction of the actuator moves the stay assembly 24, 26 between the first
and second conditions. In some embodiments the actuator may be operable to lock the stay
assembly 24, 26 1n the first condition; for example, the actuator may be locked 1n a length

corresponding to the first condition.

In other embodiments, the stay assembly 24, 26 may be moved between the first and
second conditions and/or locked in the first condition by any suitable means; for example,
a conventional link lock mechanism may be provided, having first lock element pivotally
coupled to an anchor point, such as the aircraft fuselage, at one end and pivotally coupled
to a second lock element at its other end. The distal end of the second lock element may be

pivotally coupled to the torsion spring 24. As will be appreciated, when the two lock
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elements are longitudinally aligned, the torsion spring 24 is held such that the stay
assembly 1s in the first condition. When the lock link 1s articulated such that the lock
elements are not longitudinally aligned, the torsion spring 24 1s permitted to articulate such

that the stay assembly 24, 26 may move between the first and second conditions.

In other embodiments the torsion spring 24 may consist of a single rigid element coupled
between the cross pin 16 and an anchor point. In such an embodiment, a lock link or
actuator may be provided to move the torsion spring. As will be appreciated, this may

result in the main fitting 12 moving 1n arc between the deployed and stowed conditions.

In other embodiments the second torsion spring element 24b may have different spring
characteristics to the first torsion spring element 24a; for example, the second torsion
spring element 24b may have different stiffness with respect to the first torsion spring

element 24a.

In the illustrated embodiment, the first movement plane MP1 1s non-parallel with respect to
the longitudinal axis of the aircraft L1, thereby resulting in sideways retraction of the gear
10. This advantageously enables the landing gear to be spaced further from the aircraft
fuselage when 1n the deployed configuration than would be the case 1f the first movement
plane MP1 was parallel with respect to the longitudinal axis L3 of the aircraft, thereby
increasing the width of the “track™ and thus the stability of the aircraft when on the ground.
In some embodiments, the first movement plane MP1 may be generally orthogonal with
respect to the longitudinal axis L3 of the aircraft, which may enable a particularly

advantageous track width.

It should be noted that the above-mentioned embodiments illustrate rather than limit the
invention, and that those skilled in the art will be capable of designing many alternative
embodiments without departing from the scope of the invention as deftined by the appended
claims. In the claims, any reference signs placed in parenthesis shall not be construed as
limiting the claims. The word "comprising”" can mean "including" or "consisting of" and
theretore does not exclude the presence of elements or steps other than those listed 1n any
claim or the specification as a whole. The word “coupled” can mean “attached” or

“connected”. The singular reference of an element does not exclude the plural reference of
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such elements and vice-versa. In an apparatus claim enumerating several parts, several of
these parts may be embodied by one and the same item of hardware. The mere fact that
certain measures are recited 1n mutually different dependent claims does not indicate that a

combination of these measures cannot be used to advantage.
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Claims

1. A landing gear for an aircraft, the landing gear comprising:

a main fitting arranged to be coupled to the aircraft and arranged to move between a

stowed condition and a deployed condition;

a trailing arm movably coupled to the main fitting;

a torsion spring coupled to the trailing arm such that the movement of the trailing
arm causes torsion loading of the torsion spring about its longitudinal axis; and

a stay assembly including the torsion spring, the stay assembly having a first
condition in which the torsion spring is arranged to react longitudinal axial loading thereof
sO as to maintain the main fitting in the deployed condition and a second condition in

which the torsion spring 1s arranged to permit the main fitting to move between the stowed

condition and the deployed condition.

2. A landing gear according to claim 1, wherein the aircraft has a longitudinal axis and
the main fitting is arranged to be coupled to the aircraft such that the main fitting can move:
in a first movement plane between the stowed condition and the deployed condition, the

first movement plane being non-parallel with respect to the longitudinal axis of the aircrait.

3. A landing gear according to claim 2, wherein the first movement plane 1s generally

lateral with respect to the longitudinal axis of the aircraft.

4. A landing gear according to any preceding claim, including a movement device
arranged to move the torsion spring to change the stay assembly between the first and

second conditions.

3. A landing gear according to any preceding claim, include a locking device arranged

to lock the stay assembly in the first condition.

6. A landing gear according to any preceding claim, wherein the torsion spring

comprises first and second elements.
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7. A landing gear according to claim 6, wherein the second torsion spring element has

different spring stiffness with respect to the first torsion spring element.

8. A landing gcar according to any preceding claim, whetrein the trailing arm is
arranged to move relative to the main fitting in a second movement plane which is

generally parallel with respect to the longitudinal axis of the aircrali.

Q. An aircraft landing gear substantially as herein described with reference to the

accompanying drawings,

10. An aircraft including one or more landing gear according to any preceding claim.

TOTAL F.0Ob
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FIG. 2

SUBSTITUTE SHEET (RULE 26)
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FIG. 3

SUBSTITUTE SHEET (RULE 26)
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