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ABSTRACT OF THE DISCLOSURE

The present invention relates to a control
system for an aircraft to compensate for crosswinds
on landings. In one embodiment, the control system
includes two mutually identical control surfaces
having common end points, respectively; and an
actuator to move completely the two mutually

identical control surfaces, as needed to compensate

for the crosswinds on landing.
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AIRCRAFT CROSSWIND CONTROL APPARATUS

BACKGROUND OF THE INVENTION

Field of the Invention:

The ptesent invention relates to an aircraft

control apparatus.

More particularly, the present invention
relates to an aircraft control apparatus for insuring

that the aircraft will make a straight-in landing

with the wings level.



2134407

Description of the Prior Art:

Numerous innovations for aircraft crosswind
control apparatus have been provided in the prior art
that are adapted to be used. Even though these
innovations may be suitable for the specific
individual purposes to which they address, they would
not be suitable for the purposes of the present

invention as hereinafter described.

Patent No. 4,284,254 teaches an actuator. An
actuator is used to move something whether it be a

control surface, a seat or anything else. It does
not, by itself, move the aircraft. It is not a

system -for a control surface.

Patent No. 4,146,200 teaches a control surface
pivotally mounted onthe trailing edge of the wings,
which are horizontal. A horizontal control surface
can not move the aircraft from side to side. It
therefore is unable to cause the aircraft to fly into

a crosswind in a manner which the aircraft flies

straight with ground track.
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Patent No. 2,987,277 teaches another horizontal
control surface which is intended to aid in a roll
situation along its longitudinal axis. Here again
the horizontal control surface will not move the
aircraft from right to left or left to right while

keeping the wings level.

Patent No. 014,481 teaches a towed craft pulled

by an airplane. It has both vertical and horizontal
stabilizers with drag type controls. As an airplane
is not towed in, as an automobile which has stalled,
this type of control will not correct or even aid in
a crosswina landing. This type will have less effect

than the rudder on a normal aircraft.
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Patent No. 3,469,807 teaches an aircraft which
uses flaps and ailerons together. As the aircraft is
going along with the flaps and ailerons down, the
pilot elects to raise the right flap and aileron up a
few degrees. As the control surfaces go up they
cause less drag on the right side. So the craft
simply would begin a nose left rotation of yaw. To
control this yaw condition a panel opens on the wing

tip, which increases the drag to the amount of the

left side. Therefore the aircraft goes straight, but
rolls on the longitudinal axis. This system helps
control yaw, but will not have nay effect against

drift caused by a crosswind.
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SUMMARY OF THE INVENTION

Accordingly, it is an object of the present

invention to provide an aircraft control apparatus.

More particularly, it is an object of the
present invention to provide an aircraft crosswind

control apparatus that avoids the disadvantages of

the prior art.

The present invention reduces the stress and
side load on the air frame and landing gear which

extends thé serviceable life of both and the tires.

The present invention solves the problem of

guesswork of when to change rudder at proper crab and

altitude to make a safe landing.

The present invention makes a potentially

dangerous landing a very manageable one.

The present invention is a safety of flight item

in crosswind and a welcome aid in normal flight.
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The aircraft crosswind control apparatus of the
present i1nvention includes one or more vertical
control surfaces mounted on the fuselage or wings
that are controlled from the cockpit. By rotating
these control surfaces right or left, one will be '
able to equalize the drift effect of a crbsswind.
Therefore enabling a pilot to make a straight in

approach with wings level and no crab angle.

The size required will be different for each

aircraft due to physical size and landing speed.

This is not a spin off of the winglets used on
some aircraft. Winglets cause more drift as they are
fixed surfaces. But by being as they are they may

create more lift and maybe a slight increase in

airspeed.

In keeping with these objects, and with others
which will become apparent hereinafter, one feature
of the present invention resides, briefly stated, in
a control system for an aircraft to compensate for

crosswinds on landings, including two mutually

identical control surfaces having common end points,

respectively; and an actuator to move completely the
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two mutually 1dentical control surfaces, as needed to

compensate for the crosswinds on landing.

In accordance with another feature of the present
1nvention, each of the two mutually identical control surfaces

arec cCconvex.

Another feature o0of the present invention 1is that the

control surfaces are disposed on wingtips extending upwardly.

Another feature of the present invention is that the
control surfaces are disposed on the wingtips extending

downwardly.

Yet another feature of the present invention is that the
control surfaces are disposed on the center of the underbelly

of a high wing aircraft.

Sti1ll another feature of the present invention is that the

control surfaces are disposed on the main landing struts of a

low wing aircraft.

Sti1ll yet another feature of the present invention is that

the actuator contains a belcrank, a pair of pulleys and wire.

In accordance with an embodiment of the present invention
there 1s provided the method of landing a fixed wing aircraft
having a fuselage with a wiling member extending laterally
therefrom and a rudder assembly mounted at the rear of the
fuselage, the method comprising the steps of: in addition to
the rudder assembly mounted at the rear of the fuselage

P

mounting on the outside of the wing member a pair of identical
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vertically extending airfoil shaped members on opposite sides
of and equidistant from the fuselage for rotational movement
of the whole members about a vertical axis located between the

leading and trailing edges of the members; remotely actuating

while landing the ailrcraft in a cross-wind the members to
rotate about the axes 1n unison to an angular position which

mailntains the alrcraft 1n a straight-in approach with the wind

member level.

The novel features which are considered characteristic for

the 1nvention are set forth in particular in the appended

g

claims. The 1nvention 1tself, however, both as to its

construction and 1ts method of operation, together with
additional objects and advantages thereof, will be best
understood from the followling description of the specific
embodliments when read 1n connection with the accompanying

drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 is a perspective view of an aircraft of the
prior art experiencing a crab during

landing;

FIGURE 2 i1s a perspective view of an aircraft of the
present invention experiencing a straight
landing and showing the control surfaces

located under the wings;

FIGURE 3 is a side view of the aircraft crosswind

control apparatus of the present invention:

FIGURE 4 is a perspective view of the aircraft
crosswind control apparatus of the present

invention attempting to correct for a

crosswind;

FIGURE 5 is a perspective view of the aircraft
crosswind control apparatus of the present

invention corrected from a crosswind;
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FIGURE 6 is a perspective view of the aircraft
crosswind control apparatus mounted to a

wing;

FIGURE 7 1s a perspective view of with parts cut

away of the actuator of the aircraft

crosswind control apparatus of the present

invention:;

FIGURE 8 is a plan view of the aircraft crosswind

control apparatus of the present invention

showing their corrective range on a wing.

FIGURE 9 is an illustrative view of the contral
switch mounted on the control wheel of the

aircraft.

FIGURE 10 is a perspective view of the aircraft

crosswind control apparatus of the present
invention being used on the underbody of a

high wing airplane.

-10=-
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FIGURE 11 is a perspective view of the aircraft

crosswind control apparatus of the present
invention being used on the landing struts

of a low wing airplane.
FIGURE 12 1is a perspective view of the aircraft

crosswind control apparatus of the present

invention interfacing with a crosswind.

-11-
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The aircraft crosswind control apparatus of the
present invention will let the pilot make an
approach, 1in a crosswind with his ground track and
longitudinal axis in the same direction. The present
invention will make it possible for the pilot to
eliminate the side drift of the aircraft due to
crosswind. This apparatus would have a short
vertically mounted control on each wing tip. This is
not a fixed winglet as on some aircraft nor a fixed
fin with a movable surface such as the rudder and or
vertical stabilizer. It is a totally movable
control. If the wind is blowing from the right, the
pilot éimpiy'turns the control surfaces to the right

to neutralize the drift, and the rudder is still used

for directional control.

The aircraft crosswind control apparatus of the
present invention is an additional control surface
which is controlled by the pilot or co-pilot. It can
be mounted in many different places on the aircraft.
For example, it can be mounted on the stationary part
of the main gear strut, which would serve as a

fairing as well as a control surface.

~-12-
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On some aircraft, a single apparatus might work
better as this would most likely be mounted on the
bottom side between the main gear, while other’s will
go for the two apparatus’ on the wing tips. This
would serve as an air stop for air going off the wing
tip which would give the aircraft more lift, less
boundary layer separation and possibly make it a
little faster, besides the crosswind control. This
control surface would be mounted on bearings and
controlled by cable or rods or electrically by a
switch mounted on the control wheel or by the use of
a servo it could be used on all aircraft, with the

most help going to lighter aircraft as they usually

have a slower landing speed.

Crosswinds are very dangerous to any landing
aircraft. That is why the aircraft crosswind control
apparatus of the present invention is a safety
apparatus. Also, the aircraft crosswind control
apparatus of the present invention is an important
life saver for the air frame as it reduces the
side load on the landing gear during a crosswind and

this reduces metal fatigue which makes the plane

stronger and safer. The present invention would take

~13-
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the guesswork out of crosswind landings. Now a pilot
has to guess when to move the rudder to align the
plane with the runway, try to keep the wings level or
try to keep the wind from turning the aircraft over
and destroy the plane. With the aircraft crosswind
control apparatus of the present invention, he simply
rotates the control to the right or left as needed

and makes a straight-in approach with the wings
level. The more crosswind the more the pilot turns
the aircraft crosswind control apparatus of the

present invention to compensate for it.

The aircraft crosswind control apparatus of the
present invention is one or two vertical mounted
control surfaces which can be moved to the right or
left in unison by approximately 459 or less to move
the aircraft into the crosswind at an equal amount

and make a straight-in landing.

Reference is now made to the figures where like

numbers indicate like parts.

As seen in FIGURE 1, a conventional aircraft 10
1s attempting to land on runway 12 during a crosswind

14. The aircraft must exercise a crab angle 16 in

-14-
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order to compensate for the crosswind 14.

As seen in FIGURE 2, an aircraft 10 with
downwardly extending aircraft crosswind control
apparatus 20 of the present invention built in can

land on runway 12 during a crosswind 14. The
aircraft need not exercise a crab angle in order to

compensate for the crosswind.

Aircraft 10 comprises a fuselage 17 with a pair
of laterally extending fixed wings 18 and a rudder

assembly 19 at the rear of fuselage 17.

Each crosswind apparatus 20 comprises a
vertically extending air foil shaped member

symmetrical on both sides with two identical convex

surfaces as illustrated in FIGURE 8.

Referring to FIGURE 3, the actuating means 22 is
shown in broken lines where the aircraft crosswind
control apparatus 20 of the present invention joins
the wing 18. Heading into the crosswind 14, aircraft
crosswind control apparatus 20 of the present

invention will cause the aircraft 10 (shown in

phantom in FIGURE 4) to try to and successfully move

~15-



2134407

into the crosswind 14. When the flight path 24 is
colinear with the ground track the control apparatus
20 is left in that position to land. However,

changes can be made at any time, as changes in wind

direction or speed occur).

Aircraft crosswind control apparatus 20 of the
present invention mounted as winglets, extending
upwardly, as shown in FIGURES 5 and 8, also stop air
slip off the tips which would be caused by the
boundary layer separation and ultimate vortices. Both
crosswind control apparatus 20 are rotated in unison

to effect the purposes of this invention.

A more detailed figure is FIGURE 7, where the
aircraft crosswind control apparatus 20 of the
present invention is shown movably mounted on an

aircraft wing 18 with an actuator 32 operated by

cables 40.

In FIGURE 7 is shown an alternative actuation
assembly consisting of hydraulic dampner 34 whose
piston 34a moves in the directions of arrows 36 and
38 while the aircraft crosswind control apparatus 20

Oof the present invention moves in the directions of

-16-
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arrows 42 and 44.

As seen in FIGURE 9, the pilot may be provided
with a switch 45 mounted on a control wheel 64 of the
aircraft. Switch 45 would be connected mechanically,
hydraulically or electrically in conventional fashion
to rotate control apparatus 20 simultaneously and in

unison to effect the purposes of this invention.

In FIGURE 10, a high wing aircraft 46 contains

the aircraft crosswind control apparatus 20 of the
present invention which is mounted as a single
control on the center of the underbelly 48 of the
high wing aircraft 46 along the central axis of the

fuselage.

In FIGURE 11, the aircraft crosswind control
apparatus 20 of the present invention are mounted to
the main gear struts 52, 56 of the low wing aircraft

50.

FIGURE 12 shows the aircraft crosswind control
apparatus 20 of the present invention in more detail

as mounted on strut 56 on a low wing aircraft 50.

-17-
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When apparatus 20 is mounted on landing gear
struts of the aircraft as seen in FIGURES 11 and 12,

it is understood that only apparatus 20 will rotate,

not the wheels.

It will be understood that each of the elements
described above, or two or more together, may also
find a useful application in other types of

constructions differing from the type described

above.

While the invention has been illustrated and
described, it is not intended to be limited to the
details shbwn, since it will be understood that
various omissions, modifications, substitutions and
changes in the forms and details of the device
illustrated and in its operation can be made by those
skilled in the art without departing in any way from

the spirit of the present invention.

Without further analysis, the foregoing will so
fully reveal the gist of the present invention that
others can, by applying current knowledge, readily
adapt it for various applications without omitting
features that, from the standpoint of prior art,

fairly constitute essential characteristics of the

-18~
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generic or specific aspects of this invention.

What is claimed as new and desired to be

protected by Letters Patent is set forth in the

appended claims.

-19-



e M AL M N B e - et .

AT ST M SN ST AT AT TR | O ] I 1 PR 1L AL LA 1 S A 1 TGO AT AT Natt P o /et 100 B PRSP A MAT WS T HEoooNr HRTEAM RV EAA 5 et 1 TN R A4 111 < B0 RLORHMA IO SR AT LI SIRPOMGN SO I MEEI (I T M2 SRR B I < o ~

CA 02134407 2000-12-05

THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A method of landing a fixed wing aircraft having a
fuselage with a wing member extending laterally therefrom and
a rudder assembly mounted at the rear of said fuselage, the

method comprising the steps of:

in addition to said rudder assembly mounted at the rear

of said fuselage mounting on the outside of said wing member

located between the leading and trailing edges of said members;

remotely actuating while landing saild alircraft in a cross-
wind said members to rotate about said axis 1n unlson to an
angular position which maintains said aircraft in a straight-1in

approach with the wing member level.

5 The method of claim 1 in which said members are

disposed on wingtips.

3. The method of claim 2 in which sailid members extend

vertically upwardly.

4 The method of claim 2, in which sald members extend

vertically downwardly.
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