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1
LANDING GEAR

CROSS REFERENCE

This application claims the benefit of the U.S. Provisional
applications Ser. No. 60/211,690 filed on Jun. 14, 2000 and
Ser. No. 60/211,944 filed Jun. 16, 2000.

BACKGROUND

This invention relates to an improved retractable landing
gear system for an aircraft.

Many aircraft are equipped with retractable landing gear
to improve aerodynamics during flight. Such landing gear
moves between a deployed (landing) position and a retracted
(flying) position. As the landing gear is retracted and
deployed during flight, it is important to create as little drag
as possible.

However, previous retractable landing gear systems have
several disadvantages. First, most landing gear is moved in
a manner that presents an increased surface area of the
landing gear to the airflow during retraction and
deployment, thus undesirably increasing drag. Second, most
landing gear is retracted into the fuselage or wing of the
aircraft. This configuration can create structural problems
that have to be addressed, and also complicates manufacture.
Moreover, retaining the landing gear in the fuselage or wing
limits the range of tire sizes that may be used, and takes up
valuable space in the cargo or passenger areas of the aircraft.

Therefore, what is needed is a retractable landing gear
system that does not take up space inside the aircraft, and
reduces drag during retraction and deployment.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1a—b are bottom diagrammatic views of an aircraft
having landing gear according to one embodiment of the
present invention.

FIG. 2 is a perspective view of an airplane with the
landing gear in the deployed position.

FIGS. 3a—e are perspective views of the airplane with the
landing gear in a series of intermediate positions moving
between the deployed position to the retracted position.

FIG. 4 is a bottom perspective view of the airplane having
the landing gear in the retracted position.

FIG. § is a side view of the airplane having the landing
gear in the retracted position.

FIG. 6 is a broken away bottom perspective view of a leg
of the landing gear shown in the deployed position.

FIG. 7 is a perspective view of the legs of the landing gear
in an intermediate position between the deployed and retrac-
tion positions.

FIG. 8 is a broken away bottom perspective view of the
leg of the landing gear shown in the retracted position.

FIG. 9 is a broken away top perspective view of the
landing gear with the airplane removed.

FIG. 10 is a plan view of the linking assembly in the
deployed position.

FIG. 11 is a plan view of the linking assembly in the
retracted position.

FIG. 12 is a broken away bottom perspective view of a
catch for the deployed position.

FIG. 13 is a broken away bottom perspective view of a
catch for the retracted position.

DETAILED DESCRIPTION

FIGS. 1a—b shows an aircraft 10 equipped with retract-
able landing gear 12 of the present embodiment. The aircraft
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10 may be an airplane, or a helicopter, or other aircraft
requiring retractable landing gear. The retractable landing
gear 12 is illustrated in the deployed position in FIG. 1a and
the retracted position in FIG. 1b.

Turning to FIG. 1a, the retractable landing gear 12
comprises a pair of leg assemblies 14 and 14'. For purposes
of this specification, only one leg assembly will be
discussed, and the same component reference numbers used,
as the leg assemblies 14 and 14' are identical. This is
advantageous, as most conventional landing gear is com-
posed of right-handed and left-handed legs, which compli-
cates manufacture.

The leg assembly 14 comprises a leg 16, attached to the
aircraft 10 at a pivot point 18. An axle 20 is located at the
distal end of the leg 16. The axle 20 is associated with a
wheel 22. It is understood that the wheel 22 may be replaced
by a ski, float, or other ground contact member for support
during landing and takeoff of the aircraft 10.

An axis of symmetry, denoted by the reference numeral A,
runs down the longitudinal axis of the aircraft 10. In flight,
the axis A is normally substantially aligned with airflow. A
second axis of symmetry, denoted by the reference numeral
B, runs transverse to axis A, and through the retractable
landing gear 12. Although the leg assemblies 14 and 14' are
oriented offset or antisymmetrical with respect to each other
as a whole, the axles 20, and therefore the wheels 22, are
aligned with axis B, and therefore with each other.

Turning to FIG. 1b, the leg assemblies 14 and 14' pass by
each other during retraction, as will be explained in greater
detail with reference to the subsequent Figures. Thus, when
in the retracted position, the wheel 22 associated with leg
assembly 14 is on the opposite side of the aircraft 10 as
compared to its deployed position (FIG. 1a).

Referring now to FIGS. 2, 3a—e, and 4, an airplane, given
the reference numeral 10, is equipped with the retractable
landing gear 12. The retractable landing gear 12 is illustrated
in the deployed position in FIG. 2. The airplane 10' has many
conventional features, including a nose 24, a nose wheel 26,
a wing 28, a fuselage 30, and a tail 32.

Apair of pods 34 according to the present embodiment are
attached to the fuselage 30. As will be explained, when the
retractable landing gear 12 is in the retracted position, each
pod 34 receives the wheel 22 of the leg assemblies 14 or 14
disposed opposite the pod. For example, with reference to
FIG. 2, in the retracted position, the near pod 34 receives the
far wheel 22 (from leg assembly 14), and far pod 34 receives
the near wheel (from leg assembly 14). It is understood that
the width of the pod 34 is a function of the size of the wheel
22, and thus the present embodiment could allow use of a
vast range of wheel sizes (including widths) by providing
pods of appropriate dimensions.

To accomplish retraction from the deployed position
(FIG. 2), the leg 16 moves on the pivot point 18 through a
series of intermediate positions (FIGS. 3a—e). Drag does not
appreciably increase from the deployed position (FIG. 2) to
the intermediate positions (FIGS. 3a—e), as the wheels 22
remain substantially parallel to the airflow.

As can be seen from FIGS. 3a—e, the leg assemblies 14
and 14' pass by each other during retraction. To avoid
contact between the wheels 22, the leg assemblies 14 and 14'
each move in an arc relative to axis B (FIGS. 1a—b). The
radius of the arc required is dependent upon the radius of the
wheel 22 used, as the wheels of the leg assemblies 14 and
14' must pass each other at the midpoint of the intermediate
position.

Finally, the leg assemblies 14 and 14' reach the retracted
position (FIG. 4). This position is aerodynamically
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