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LANDING GEAR BAY DOOR WITH ROLLER SLOT MECHANISM

FIELD OF THE INVENTION

The invention relates to a door mechanism for use on aircraft landing gear doors. In particular, the

present invention relates to a door mechanism that utilizes a roller slot mechanism.

BACKGROUND OF THE INVENTION

Several ditferent mechanisms are known and used to operate the opening and closing of aircraft
landing gear doors. However, most of these mechanisms have disadvantages associated with them
because they can affect the overall performance of at least one of the aircraft landing gear doors,

the landing gear and the aerodynamics of the aircratft.

Many door mechanisms are based on mechanical linkages that contain revolute and/or spherical

joints. Such mechanical devices have the advantage of not including hydraulics which require

additional maintenance, not including door proximity sensors and other electronic controls, and
not requiring an emergency release system to be incorporated within them. In addition, mechanical

linkages generally include fewer components than non-mechanical devices. Fewer components

generally translates to a higher reliability for the device.

However, the use of mechanical linkages also includes several disadvantages. The use of such
devices can 1nhibit landing gear ¢xtension and retraction due to door air loads since some devices
make door closing when the landing gear is up and down quite difficult. In addition, the use of
mechanical devices makes it difficult to control kinematics to perform the desired door opening
and door closing sequence. The kinematics include such things as the speed of the door opening,

the maximum angle the doors open, the timing with respect to how long the doors remain open

while the landing gear moves by the doors.

It 1s theretore desirable to provide a door mechanism that retains the advantages of the mechanical

linkages while overcoming some of the inherent kinematic problems.
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SUMMARY OF THE INVENTION

The present invention provides a door mechanism, for usc on aircraft landing gear bay doors, that

provides a controlled opening and closing of the aircraft landing gear bay doors.

The present invention provides a door mechanism that allows for a quick initial opening of the
aircraft landing gear doors, followed by an intermediate dwell time where the doors are held
substantially stationary, and then a quick closing of the doors once the landing gear is close to the

fully extended position.

In one embodiment there is provided an aircraft landing gear door opening mechanism for opening
and closing the landing gear bay door comprising a drive rod pivotably coupled at one end to the
aircraft landing gear; an input crank pivotably coupled at a first end to the drive rod, at the
opposite end of the drive rod from the landing gear; an output crank coupled to the input crank and
operable to move relative to the input crank; and a door rod pivotably coupled to the output crank,

the door rod further coupled to the landing gear bay door.

In a further embodiment there is provided an aircraft landing gear roller slot mechanism for
opening and closing the landing gear bay door comprising a drive rod pivotably coupled at one
end to the aircraft landing gear; an input crank pivotably coupled at a first end to the drive rod, at
the opposite end of the drive rod from the landing gear, the input crank having a projection
extending from a second end; an output crank comprising a slot defined at one end thereof, the slot
being configured to receive the projection therein; and a door rod pivotably coupled to the output
crank at the opposite end of the output crank to the slot, the door rod further coupled to the landing
gear bay door. Extension of the landing gear causes the drive rod to move which initiates rotation
of the input crank. Rotation of the input crank moves the projection within the slot located on the
output crank. This movement in turn initiates rotation of the output crank which applies a force on

the door rod which pushes down against the landing gear bay door initiating the opening of the

door.

There 1s also provided an apparatus for opening and closing a door of a landing gear bay in an

aircraft comprising: mechanical coupling means coupling the landing gear and the door, the

27
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coupling means comprising: an input crank coupled to the landing gear bay at at least one input
crank pivot point and further coupled to the landing gear; an output crank coupled to the landing
gear bay at at least one pivot point and further coupled to the landing gear bay door, the input and
output cranks configured so that pivotal movement of one of the input and output cranks about its
respective pivot point causes the other of the input and output cranks to pivot about its respective

pivot point, movement of the output crank resulting in the opening and/or closing of the landing

gear bay door.

There is further provided an apparatus for opening and closing a door of a landing gear bay in an
aircraft comprising mechanical coupling means coupling the landing gear and the door, the
coupling means comprising a drive rod coupled to the landing gear and a door rod coupled to the
landing gear bay door; an input crank coupled at a first end to the drive rod, opposite the end ot
the drive rod that is coupled to the landing gear; and an output crank, coupled at a first end to the
door rod; the input crank and the output crank independently pivotably coupled to the landing gear
bay and further coupled to each other and configured so that pivotal movement of the input crank

results in pivotal movement of the output crank thereby providing for the opening and closing ot

the bay door.

In one embodiment the input crank comprises a projection and the output crank comprises a slot,
the projection being sized to be received within the slot on the output crank. The projection 1s
preferably configured to move within the slot upon pivotal movement of the input crank. The

movement of the projection within the slot results in pivotal movement of the output crank.

In another embodiment the input crank is pivotably connected to the drive rod and movement of

the drive rod, upon retraction or extension of the landing gear, pivots the input crank about the

connection point.

There is also provided an aircraft landing gear bay door opening and closing apparatus comprising
a drive rod pivotably connected to the landing gear; a door rod coupled to the landing gear bay
door; an input crank pivotably connected, at a first end, to the drive rod and coupled to the landing

bay about an input crank pivot point; and an output crank pivotably connected to the door rod and

23 -



10

15

20

CA 02742166 2011-04-29
WO 2010/063109 PCT/CA2009/001753

coupled to the landing bay about an output crank pivot point; at least one of the input and the
output crank having connecting means located thereon, configured to connect the input and output
cranks so that movement of the input crank translates to movement of the output crank and

opening or closing of the landing gear bay door.

In one embodiment the connecting means comprises at least one projection located on one of the
input and output crank, the other of the input and output crank configured to receive the at least
one projection thereon. In a further embodiment the connecting means comprises at least one
projection, located on the input crank, configured to be received within an aperture located on the
output crank. In an alternative embodiment the connecting means comprises at least one
projection, located on the input crank, configured to be received within a slot located on the output

crank opposite the end that is coupled to the landing gear.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will now be described in further detail with reference to the following

figures:

Figure | 1s a schematic of one embodiment of the roller slot door mechanism of the present

invention;
Figure 2 1s a schematic of one portion of the roller slot door mechanism of Figure 1;

Figures 3A-C show the geometry of the roller slot mechanism of the present invention;

Figures 4-7 show the roller slot mechanism of the present invention in use on an aircraft landing

gear shown 1n a retracted position;

Figures 8-10 show the roller slot mechanism of the present invention in use on an aircraft landing

gear shown 1n a 5° extended position;

Figures 11-13 show the roller slot mechanism of the present invention in use on an aircraft landing

gear shown 1n a 35° extended position;
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Figure 14 shows the roller slot mechanism of the present invention in use on an aircraft landing

gear shown in a 50° extended position;

Figures 15-17 show the roller slot mechanism of the present invention in use on an aircraft landing

gear shown in a 75° extended position;

Figures 18-20 show the roller slot mechanism of the present invention in use on an aircraft landing

gear shown 1n a 97° extended position;
Figures 21A and 21B show the geometry that defines the movement of the roller and slot;

Figure 22 shows the position of the door mechanism of the present invention with respect to the

landing gear bay wall;
Figure 23 illustrates one embodiment of a self lubricating roller used in the present invention;

Figures 24 through 26 illustrate one embodiment of the roller and slot of the door mechanism of

the present invention; and

Figure 27 illustrates one embodiment of the connection of the door rod to the landing gear bay

door.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention provides a door mechanism for use on aircraft landing gear bay doors. The

door mechanism of the present invention is referred to herein as a roller slot door mechanism:.

The roller slot door mechanism is connected at one end to the landing gear of the aircraft and at
the other end to the landing gear bay doors. The roller slot door mechanism includes an input and
an output crank that are interconnected and are operable to move relative to each other. The
movement of the landing gear will initiate movement of the input crank which in turn will move

the output crank which will translate into the opening and closing of the landing gear bay door.

CA 2742166 2017-06-07
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The present invention provides an aircratt door mechanism that provides a high ratio between
input and output for initial quick door movement. The aircraft door mechanism also provides

greater control of the door motion while the gears are extending and retracting.

Further, the roller slot door mechanism of the present invention does not include springs or an

over-centre to hold the doors during operation which reduces the number of components required.

The door mechanism of the present invention provides that the landing gear door opening and

closing and the landing gear movement will not be out of sequence because of the continual

engagement between the input and output cranks ot the roller slot mechanism.

The present invention will now be described in detail with reference to the accompanying Figures

in which the roller slot door mechanism is indicated generally at numeral 10.

The roller slot door mechanism 10 includes a drive rod 12 that is connected at one end 13 to the
aircraft landing gear, indicated generally at numeral 14. At the opposite end, the drive rod 12 is

connected to an iput crank 16 which is operable to pivot about the connection point to the drive

rod 12, indicated clearly at numeral 18 1n Figure 2.

As can be seen 1n the figures the input crank 16 includes two end portions, indicated at numeral
16a, that run parallel to each other with a central shaft portion 16b, connecting the two end
portions that runs perpendicular to the end portions 16a, shown in Figure 2. It will be understood
that the central shaft portion 16b may be included in embodiments where the door and landing

gear attachment points are not in a common plane. The inclusion of the central shaft portion 16b

may assist 1n aligning parts of the door mechanism. However, it will be understood that in one
embodiment the input crank 16 does not include a central shaft portion 16b and only includes a

main body to which a projection 20 or roller, described further below, is connected.

In one embodiment, shown for example in Figure 2, the projection 20 extends away from the input
crank 16 and is received within a slot 22 located on the output crank 24. The projection 20 1s sized

and shaped to be received within the slot 22 and is operable to move within the slot 22, as will be

described in further detail below. The projection 20 and slot 22 connect the input and output

-6 -
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cranks and may also be referred to herein as connecting means. It will be understood that the slot
22, illustrated herein, may also be referred to as an aperture and may be operable to receive the

projection 20 therein to allow for movement of the projection within the aperture, as described and

1llustrated herein tor the slot.

In one embodiment, the projection 20 extends beyond the edge of the slot to project out of the slot
22. The extension of the projection 20 beyond the slot 22 will account for all aircraft, door

mechanism and landing gear tolerances, wear and deflections under load.

In an alternative embodiment, shown in Figures 24-26 the input crank 116 includes a roller 120
that 1s received within a slot 122 located on the output crank 124. The roller 120 is held within a
roller clevis 123 that forms part of the input crank 116. It will be understood that the projection

120 and the roller 120 function in the same manner described herein and are merely different

embodiments that may be used.

The roller 120 may be a typical roller used in the aerospace applications for other mechanisms
such as flap tracks etc. In one embodiment, the roller includes an outer and inner ring, the rings
being separated by a self-lubricated liner. Examples of the type of liner that may be used include,
but are not limited to, a fabric impregnated with PTFE and/or other lubricating materials. In an
alternative embodiment, the roller may be a standard needle bearing roller or a roller constructed
with plain bushings, such rollers may require periodic greasing. An example of a self-lubricating

roller 1s shown in Figure 23. It will be understood that the dimensions provided are merely

exemplary in nature.

It will be understood that the input and output cranks described herein are not limited to those

shown in the Figures. Amendments may be made to their shape and form provided that they
function in the manner described herein. In one embodiment the cranks are sub-assemblies of parts
bolted together. The main portions of the input and output cranks, the shaft and arms described
above, may be made from aluminum in order to reduce weight. Due to concerns of wear and
contact stresses, the roller or projection on the input crank and the slot in the output crank are

preferably made from a material that can withstand such wear. The slot on the output shaft may be

.7 -
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made of steel finished with hard chrome plating or ammonia nitriding to provide a good wear
surface. Aluminum or titanium with hard anodizing or other surface treatment may also be used if

loads are low.

Turning back to Figures 1 and 2, at the opposite end of the output crank 24, from the end that
includes the slot 22, the output crank 24 is connected to a door rod 26. The door rod 26 is
connected, at the opposite end from the output crank 24, to an aircraft landing bay door, indicated
generally at numeral 28. The door rod 26 is connected to the output crank 24 at a point that allows
for pivotal movement of the door rod 26 relative to the output crank 24. The connection point of
these two components is indicated generally at numeral 30 in Figure 2. Due to the positioning of
the door hinge at a right angle to the pivot axis of the output crank, the door rod needs to be
operable to move in all 3 dimensions during operation. In order to cater for this movement, the
door rod preferably consists of spherical joints at each end. These spherical joints may be typical
aerospace spherical bearings consisting of a ball and a race. The ball has a hole through it and is
pinned to a mating clevis, on the output crank and on the door, using a standard bolt. The bearings
must have sufficient angular misalignment capability to cater for movements during the complete
gear retraction/ extension cycle. In order to reduce the misalignment experienced during
movement, the clevis, and bolt axis, can be put in an optimum “skewed” position, indicated
generally at numeral 44, that is not necessarily aligned with any other axis on the part. This is
typical practice in aircraft landing gear design since pure planer motion is not usually possible due

to space and geometry constraints. One example of the door rod connection to the door is shown

in Figure 27.

Figures 3A-C show the movement of one embodiment of the projection 20 within the slot 22. As
can be seen in these figures, the slot 22 includes a straight portion, indicated generally at 32, and
an arced portion, indicated generally at 34. When the projection 20 moves within the straight
portion 32 ot the slot 22 the movement causes the output crank to rotate and this rotation translates
to movement of the door rod 26, through the connection of the output crank 24 to the door rod 26,
which opens or closes the landing gear bay door 28. Figures 3A-C illustrate one embodiment of

the geometry of the projection 20 and slot 22 arrangement.
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As can be seen in Figures 3A-C rotation of the input crank 16 will initially cause amplified

rotation of the output crank 24 based on the ratio R/(D-R). As the input crank 16 continues to
rotate the amplification will be reduced. When the projection 20 reaches the end of the straight
portion 32 of the slot 22, seen in Figure 3C, the movement of the projection 20 is perpendicular to
the slot 22. The arced portion 34 is now concentric with the input crank pivot. Any further rotation
of the nput crank 16 will not result in movement of the output crank 24. In this position, the
landing gear bay door 28 is held open.

The complete movement of the projection 20 and slot 22 geometry can be defined by the

following equations, as depicted in Figures 21A and 21B (at transition from “movement region” to

“dwell region™):

LAW OF SINES:
R _ X - _D
sin®;  sinD. sin 90°
L XT =D *sinGT (equation 1)

| .. Output Crank Displacement;
R=D *Smcb'r (equation 2)

® = tan -l ( _sin®y + Si_ne_)
Ll = D-R cos0 (equation 3) B 1- Sinch cosB
L, =R sinB (equation 4)
.« Output Crank Velocity:

—tant (L2 on s

O =tan | —=—]) (equationd) . cosO - sind;
Ll <D = 9 S|n <DT (—-_..._ 5 S —
1+sin“®; - 2 sin®; cosH

Sub eguation3and4ints 5

R sint
* - -1 t.c | .
C. @ =tan ( DR cose) Output Crank Acceleration
o = -2 ( sin®; - cos?®P, - sinh
Sub eguation 2 into 5 - (1+sin2-25in¢T C056)2 )
sin®- sind )
. — -1 T
e @ =tan ( 1- sin®; cos6

It will be understood that the above description and accompanying figures showing the
projection/roller and slot geometry are based on a substantially linear slot, however this is only
one embodiment of the projection/roller and slot configuration. The roller slot mechanism
described herein may include slots having a geometry based on other mathematical curves such as
splines, parabolas and trigonometric functions. The use of alternative geometries may provide for

variations in the control ot the movement of the landing gear bay door. Alternative geometries of

0.
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the slot will allow for fine tuning of the motion of the door and therefore provide greater control of

the door movement.

It will be understood that the movement of the roller 120 within the slot 122 will also be as

described above for the projection and slot embodiment.

As stated above, an alternative embodiment of the input and the output crank are shown in more
detail in Figures 24-26. Figure 24 shows one embodiment of the input crank and output crank sub-
assembly including the roller 120 received within the slot 122 located on the output crank 124. As
can be seen 1n Figure 24, in this embodiment the roller 120 is located between two portions of the
input crank, referred to herein as the roller clevis123. The roller 120 is sized to be received within
the slot 122 on the output crank 124. In this embodiment the slot 122 includes a closed end 125
and the roller 120 is received within the closed slot 122 and is operable to move along the length
of the slot 122. The output crank 124 is connected, at the opposite end to the connection of the
input crank 116, to a door rod 126. The door rod 126 is as described above for door rod 26 and is
attached at one end to the aircraft landing bay door at the connection point indicated at numeral C
In Figure 24. The connection of the door rod 126 to the landing bay door may be by any means
known in the art. For example, the connection of the door rod to the landing bay door and/or the
output crank 124 may use spherical bearings, as seen in Figure 24 at numeral 140. The input crank
116 with the roller 120 of this embodiment is clearly shown in Figure 25 and the output crank 124

1s shown in Figure 26.

The aircraft attachment to the input crank and the output crank is made at the pins that extend
from the input and output cranks, shown for example, in Figure 8. These pins attach to the side
wall of the landing gear bay. The bay wall may have 2 holes with bushings or bearings to
accommodate the pins on the input and output shafts. One example of attachment may be made by
axially retaining the landing gear bay wall by a threaded portion on the end of the pin onto which a
nut could be attached after installation in the aircraft. Alternatively, the landing gear bay wall may

have 2 pins extending from it, and the input and output cranks could have the bushed bores. The
position and attachment ot the input crank 16 and the output crank 24 relative to the landing gear

bay wall 36 1s also shown 1n Figure 22.

-10-
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The operation of the roller slot door mechanism 10 will now be described with specific reference

to Figures 4-20. The door mechanism will be described as a projection/slot mechanism, however,
as stated above, the door mechanism may use a roller/slot mechanism that will function as

described below.

In general, the drive rod 12, which is connected to the landing gear 14, will be moved by rotation
when the landing gear 14 extends and retracts. The movement of the drive rod 12 will cause the
input crank 16 to rotate which in turn causes the projection 20 to move within the slot 22 of the
output crank 24. The movement of the projection 20 within the slot 22 cause rotation of the output
crank 24 which results in movement of the door rod 26 which in turn opens and/or closes the

landing gear bay door 28.

Figures 4 through 7 illustrate the landing gear 14 in the fully retracted position within the landing
gear bay with the landing gear bay door 28 closed. In this position the projection 20 on the input
crank 16 is received at the closed end of the straight portion 32 of the slot 22. The straight portion
32 and the curved portion 34 of the slot 22 can be seen in Figures 3A-C.

As the landing gear 14 begins to extend, the input crank 16 is forced to rotate through its
attachment to drive rod 12. Figures 8-10 show the landing gear 14 extended at a 5° angle. Rotation
of the input crank 16 moves the proj ectioh 20 within slot 22 moving it along the straight portion
32 towards the open end. This movement forces a rotation of the output crank 24 which applies a

force to the door rod 26 which initiates the opening of the landing gear bay door 28.

Figures 11-13 show the landing gear 14 extended at a 35° angle. In this position the landing gear
bay door 28 is open and the landing gear 14 is able to pass through the door. At this point, the
continued rotation of the landing gear 14 has rotated the input crank 16 and moved the projection

20 along the straight portion 32 of the slot 22 towards the arced portion 34.

As stated above, once the projection has reached the arced portion 34 of the slot 22, any further

rotation of the input crank 16 will not result in movement of the output crank 24. The door is

theretore held open. It will however, be understood that the door may be held open, at a sufficient

distance for the landing gear to pass by, when the projection is located at the end of the straight

11-
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portion of the slot 22 and it may not be necessary for the projection to enter the arced portion of

the slot. It is preferable for the doors to be either completely stationary, i.e. when the projection is
located in the arced portion, or almost stationary, i.e. when the projection is near the arced portion.
The positioning of the projection within the arced portion will maintain the doors in the open

position for a longer time that will allow the landing gear to pass by the doors.

When the point attaching the drive rod to the landing gear, indicated at P1 in Figure 14, is in
alignment with the point attaching the drive rod to the input crank, indicated at P2, and the landing
gear pivot point, indicated at P3, the input crank 16 begins to rotate in the opposite direction . This

occurs at approx. 50° gear extension on the mechanism shown in Figure 14.

As the landing gear 14 reaches the fully extended position, the position of the drive rod 12, which
1s attached to the landing gear, forces the input crank 16 to rotate in the opposite direction to that
described above. The change in rotation causes the projection 20 to move back to its starting
position by moving down the arced portion 34 of the slot 22 towards the straight portion 32. As
the projection 20 enters the straight portion 32 of the slot 22 it forces the output crank 24 to rotate
in the opposite direction to that described above. This rotation pulls the door rod 26 which in turns
pulls and closes the landing gear bay door 28. Figures 15-20 illustrate this movement with Figures
I5-17 showing the landing gear 14 extended at a 75° angle and Figures 18-20 showing the landing

gear extended at 97° extended position.

It will be understood that when the landing gear 14 begins to retract the movement of the

components of the door mechanism described above will occur in reverse.

While this mvention has been described with reference to illustrative embodiments and examples,
the description is not intended to be construed in a limiting sense. Thus, various modification of
the illustrative embodiments, as well as other embodiments of the invention, will be apparent to
persons skilled in the art upon reference to this description. It is therefore contemplated that the
appended claims will cover any such modifications or embodiments. Further, all of the claims are

hereby incorporated by reference into the description of the preferred embodiments.

-12-
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CLAIMS:

1.

An aircraft landing gear roller slot mechanical linkage coupling aircraft landing gear to a

landing gear bay door for opening and closing the landing gear bay door, the mechanical linkage

comprising:

a drive rod pivotably coupled at a first end to the aircraft landing gear;

an input crank pivotably coupled at a first end to the drive rod opposite the first end of the

drive rod, the input crank including a connecting means located at a second end; |

an output crank comprising a slot defined at a first end thereof, the slot being configured
to receive the connecting means therein, the connecting means configured to move along
a length of the slot upon pivotal movement of the input crank to cause the output crank to

rotate; and

a door rod pivotably coupled to the output crank opposite the first end of the output
crank, the door rod further coupled to the landing gear bay door;

wherein initial extension of the aircraft landing gear causes the mechanical linkage to
move the landing gear bay door to an open position facilitating extension of the aircraft
landing gear past the landing gear bay door and approaching full extension of the aircraft

landing gear causes the mechanical linkage to move the landing gear bay door to a closed

position.
2. The mechanical linkage according to claim 1, wherein the connecting means 1s a
projection.
3. The mechanical linkage according to claim 1, wherein the connecting means 1s a roller.
4. The mechanical linkage according to any one of claims 1 to 3, wherein the connecting

means is sized to be received within the slot and configured to move within the slot upon said

pivotal movement of the input crank or rotation of the output crank.

5.

The mechanical linkage according to any one of claims 1 to 4, wherein extension and/or

retraction of the landing gear initiates said pivotal movement of the input crank.

- 13 -



CA 02742166 2016-07-05

6. The mechanical linkage according to any one of claims 1 to 5, wherein the output crank
comprises a first arm coupled to a second arm, the second arm being perpendicular to the first

arm, the slot extending outwardly from a free end of the second arm.

7. The mechanical linkage according to any one of claims 1 to 6, wherein the slot comprises

a first closed end and a second open end.

8. The mechanical linkage according to any one of claims 1 to 7, wherein retraction of the
aircraft landing gear causes movement of the landing gear bay door to occur in reverse to

movement of the landing gear bay door during extension of the landing gear.

9. The mechanical linkage according to any one of claims 1 to 8, wherein the connecting

means and the slot are in continual engagement with each other.

10.  The mechanical linkage according to any one of claims 1 to 9, wherein the mechanical
linkage holds the landing gear bay door in the open position during said extension of the aircraft

landing gear past the landing gear bay door.

11.  The mechanical linkage according to any one of claims 1 to 10, wherein the slot has an
arced portion that is concentric with the pivotal coupling of the input crank, the arced portion

receiving the connecting means to hold the landing gear bay door in the open position.

12.  The mechanical linkage according to any one of claims 1 to 11, wherein said 1nitial

extension of the aircraft landing gear causes amplified rotation of the output crank.

13.  An apparatus for opening and closing a door of a landing gear bay in an aircraft, the
apparatus comprising mechanical coupling means coupling landing gear of the aircraft and the

door, the mechanical coupling means comprising:
a drive rod coupled at a first end to the landing gear;

a door rod coupled to the door;

an input crank coupled at a first end to the drive rod opposite the first end of the drive

rod; and

an output crank coupled at a first end to the door rod;
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the 1input crank and the output crank independently pivotably coupled to a wall of the
landing gear bay and further coupled to each other and configured so that pivotal

movement of the input crank results in pivotal movement of the output crank thereby

providing for the opening and closing of the door;

wherein the input crank comprises one of a projection and a roller and the output crank
comprises a slot, the one ot the projection and the roller being sized to be received within
the slot of the output crank and configured to move along a length of the slot upon said
pivotal movement of the input crank to cause said pivotal movement of the output crank;

and

wherein initial extension of the landing gear causes the mechanical coupling means to
move the door to an open position facilitating extension of the landing gear past the door
and approaching full extension of the landing gear causes the mechanical coupling means

to move the door to a closed position.

14. The apparatus according to claim 13, wherein the input crank is pivotably coupled to the
drive rod at a connection point and movement of the drive rod, upon retraction or extension of

the landing gear, pivots the input crank about the connection point.

15.  The apparatus according to claim 13 or claim 14, wherein said initial extension of the

landing gear causes amplified rotation of the output crank.

16.  The apparatus according to any one of claims 13 to 15, wherein the mechanical coupling

means holds the door in the open position during said extension of the landing gear past the door.

17. The apparatus according to claim 16, wherein the input crank is pivotably coupled to the
drive rod and the slot has an arced portion that is concentric with the pivotal coupling of the
input crank, the arced portion receiving the one of the projection and the roller to hold the

landing gear bay door in the open position.

18.  An apparatus to open and close a landing gear bay door of a landing gear bay in an

aircraft, the apparatus comprising:

a drive rod pivotably connected to landing gear of the aircraft;
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a door rod coupled to the landing gear bay door;

an 1nput crank pivotably connected at a first end to the drive rod and coupled to a wall of

the landing gear bay about an input crank pivot point; and

an output crank pivotably connected to the door rod and coupled to the wall of the
landing gear bay about an output crank pivot point;

at least one of the input and the output crank having at least one projection located
thereon, the other of the input and output crank having an aperture configured to receive
the at least one projection within, the at least one projection and aperture configured to
connect the input and output cranks so that the at least one projection is configured to
move within the aperture upon pivotal movement of the input crank to cause the output

crank to rotate to open and close the landing gear bay door; and

wherein initial extension of the landing gear causes the apparatus to move the landing
gear bay door to an open position facilitating extension of the landing gear past the
landing gear bay door and approaching full extension of the landing gear causes the

apparatus to move the landing gear bay door to a closed position.

19.  The apparatus according to claim 18, wherein the at least one projection is located on the

input crank and the aperture is located on the output crank.

20.  The apparatus according to claim 18 or claim 19, wherein the at least one projection
comprises a roller located on the input crank and configured to be received within the aperture

located on the output crank.
21. The apparatus according to any one of claims 18 to 20, wherein the aperture is a slot.

22.  The apparatus according to any one of claims 18 to 21, wherein the apparatus holds the
landing gear bay door in the open position during said extension of the landing gear past the

landing gear bay door.

23. The apparatus according to claim 22, wherein the aperture is a slot having an arced
portion that is concentric with the pivotal connection of the input crank, the arced portion

recerving the at least one projection to hold the landing gear bay door in the open position.
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24.  The apparatus according to claim 23, wherein said initial extension of the aircraft landing

gear causes amplified rotation of the output crank.
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