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(57) Abstract: A connection assembly for an emergency air-
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non parallel links attached to the door. One of the links of
the first pair is pivotally connected to both links of the
second pair, and one of the links of the second pair is
pivotally connected to both links of the first pair. A compact
assembly can be achieved.
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CONNECTION ASSEMBLY FOR AIRCRAFT DOOR

FIELD OF THE APPLICATION

[0001] The present application relates to a connection assembly for an
aircraft door, more particularly for an emergency exit door located over the aircraft

wing.

BACKGROUND OF THE ART

[0002] Emergency exits such as overwing exits are provided on aircraft to
supplement the evacuation capacity of the main doors. These exits are usually
passenger-actuated and as such must be simple to operate. On the other hand,
precautions are necessary to avoid unintentional opening as well as intentional
opening when the aircraft is at high altitude.

[0003] Emergency doors such as shown in US Patents 5,931,415 and
5,031,863 are attached to the fuselage through a gooseneck hinge member
pivotally attached to the fuselage on top of the door. The gooseneck portion of the
hinge members forms an inward protrusion when the door is in the closed position
and which may be contained within the thickness of the wall. However, a certain
wall thickness is required to accommodate the hinge members and in particular the
gooseneck portion of the hinge members. Including such a construction in an
aircraft having a smaller wall thickness than the one depicted in U.S. Patents
5,931,415 and 5,031,863 may require a protrusion extending toward the cabin of
the aircraft to be formed in the inner wall to accommodate the gooseneck portion of
the hinge members.

[0004] Therefore, there is a need for an improved connection assembly for
an aircraft door that addresses at least some of the deficiencies of the prior art.

SUMMARY OF THE APPLICATION

[0005] It is therefore an aim of the present disclosure to provide an
improved connection assembly for an aircraft door. In a particular embodiment the
present connection assembly allows for containment within a more compact space
than a corresponding gooseneck hinge arrangement.

[0006] Therefore, in accordance with the present invention, there is
provided a connection assembly connecting a door to a fuselage section of an
aircraft to move the door from a closed position to an opened position, the
assembly comprising: a pair of first links each having a first connection point
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pivotally attached to the fuselage at a respective fuselage location, a second
connection point spaced apart from the first connection point and a first link axis
extending between the first and second connection points thereof, the first link axes
being non parallel to one another, the fuselage locations being spaced apart and
defining a first reference axis extending therebetween; a pair of second links each
having a first connection point pivotally attached to the door at a respective door
location, a second connection point spaced apart from the first connection point
and a second link axis extending between the first and second connection points
thereof, the second link axes being non parallel to one another, the door locations
being spaced apart and defining a second reference axis extending therebetween;
one of the first links interconnecting the second connection points of the second
links, with a first connection axis being defined through the second connection
points of the second links and having a different orientation than the first link axis of
the one of the first links; and one of the second links interconnecting the second
connections points of the first links, with a second connection axis being defined
through the second connection points of the first link and having a different
orientation than the second link axis of the one of the second links.

[0007] Also in accordance with the present invention, there is provided a
connection assembly connecting a door to a fuselage section of an aircraft to move
the door between a closed and an opened position, the assembly comprising: a
main hinge link pivotally connected to the fuselage through a first connection; a
cross link pivotally connected to the main hinge link through a second connection
and pivotally connected to the door through a third connection, the second
connection being located intermediate the third connection and a fourth connection
also defined on the cross link, a first cross link axis being defined by the second
and third connections and a second cross link axis being defined by the second
and fourth connections, the cross link axes having different orientations from one
another; a trailing link pivotally connected to the cross link through the fourth
connection, and pivotally connected to the fuselage through a fifth connection, a
trailing link axis being defined by the fourth and fifth connections; a door link
pivotally connected to the door through a sixth connection located at a smaller
distance from a bottom edge of the door than that between the bottom edge and
the third connection, and pivotally connected to the main hinge link through a
seventh connection, a door link axis being defined by the sixth and seventh
connections; the second connection being located on the main hinge link
intermediate the first and seventh connections, a first main hinge axis being
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defined by the second and seventh connections, and a second main hinge axis
being defined by the first and second connections, the main hinge link axes having
different orientations from one another; and when the door is in the closed position,
the first cross link axis and the door link axis extend non parallel to one another,
and the trailing link axis and the second main hinge axis extend non parallel to one
another.

[0008] Further in accordance with the present invention, there is provided a
method of opening a door of an aircraft, the door being connected to a fuselage
section of the aircraft through a connection assembly including a main hinge
pivotally connected to the fuselage section and a link assembly connecting the door
to the main hinge and pivotally connected to the fuselage section, the link
assembly including one member slidingly and pivotally connected to the door, the
method comprising: actuating a latch mechanism between the door and the main
hinge; moving the door upwardly and inwardly along a predetermined path without
moving the main hinge through the movement of the latch mechanism; and once
the door has reached an end of the predetermined path, pivoting the door around a
virtual pivot point located outside of the aircraft by moving the main hinge.

BRIEF DESCRIPTION OF DRAWINGS

[0009] For a better understanding of the present invention, as well as other
aspects and further features thereof, reference is made to the following description
which is to be used in conjunction with the accompanying drawings, where:

[0010] Fig. 1 is a schematic tridimensional view of an aircraft having an
emergency overwing exit;

[0011] Fig. 2 is a schematic side view of part of an emergency exit door in
accordance with a particular embodiment, which can be used in an aircraft such as
shown in Fig. 1, the door being in a closed position;

[0012] Fig. 3 is a schematic tridimensional view of part of the door of Fig. 2;
[0013] Fig. 4 is a schematic tridimensional view of part of the door of Fig. 2,
with a main hinge thereof omitted;

[0014] Fig. 5 is a schematic side view of the door of Fig. 2, in a partially
lifted position;

[0015] Fig. 6 is a schematic side view of the door of Fig. 2, in a completely

lifted position; and
[0016] Fig. 7 is a schematic side view of part of the door of Fig. 2, in a
completely opened position.
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DESCRIPTION OF PARTICULAR EMBODIMENTS

[0017] Referring to the drawings and more particularly to Fig. 1, an aircraft
is shown at 1, and is generally described to illustrate some components for
reference purposes in the present disclosure. The aircraft 1 has a fuselage 2
having a fore end at which a cockpit is located, and an aft end supporting a tail
assembly, with the cabin generally located between the cockpit and the tail
assembly. The tail assembly comprises a vertical stabilizer 3 with a rudder, and
horizontal stabilizers 4 with elevators. The tail assembly has a fuselage-mounted
tail, but other configurations may also be used for the aircraft 1, such as cruciform,
T-tail, etc. Wings 5 project laterally from the fuselage. The aircraft 1 has engines 6
supported by the wings 5, although the engines 6 could also be mounted to the
fuselage 2. The aircraft 1 is shown as a jet-engine aircraft, but may also be a
propeller aircraft.

[0018] The aircraft 1 includes an emergency exit 10, which in the
embodiment shown is an overwing exit for emergency passenger evacuation onto
the wing. Alternately, the emergency exit 10 could be positioned elsewhere on the
fuselage.

[0019] The exit 10 includes a door 12 that is hinged on the fuselage 2 to
have an initial inward opening movement as defined by the current FAR
regulations; positive pressurisation of the fuselage acting on the mean pressure
plane of the fully closed door ensures a positive door closure force.

[0020] Referring to Figs. 2-4, the door 12 is shown in its closed position. A
connection assembly 14 connects the door 12 to an adjacent portion of the
fuselage 2, and generally includes a main hinge 16, and a link assembly including a
pair of cross links 18, a pair of trailing links 20 and a pair of door links 22, with one
link from each pair similarly extending adjacent to each side of the door window 13
(only one set being visible in Fig. 2).

[0021] The main hinge 16 includes a body portion 24 from which a pair of
main hinge links 26 extend, one adjacent each side of the window 13. Alternately, a
single main hinge link and link assembly may be provided.

[0022] Each main hinge link 26 is pivotally connected to the fuselage 2
through a pivot connection A. Each cross link 18 includes a first leg 28 which can
be defined as an upper leg when the door 12 is in the closed position and a second
leg 30 which can be defined as a lower leg when the door 12 is in the closed
position, with the two legs 28, 30 being angled from one another. Each cross link
18 is pivotally connected to the respective main hinge link 26 through a pivot

- 4 -
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connection B, located at the junction between the two legs 28, 30 of the cross link
18. Referring particularly to Fig. 4, the connection B is defined by a common torque
shaft 32 (the purpose of which will be further detailed below) extending between
the two cross links 18 and pivotally received in a bore defined through the main
hinge links 26 (not visible in Fig. 4).

[0023] Each cross link 18 is also pivotally and slidingly connected to the
door through a connection C, located at the extremity of the upper leg 28. As can
also be seen more clearly in Fig. 4, the connection C is defined by two aligned
engagement shafts 34, one extending from the upper leg 28 of each cross link 18
toward the other cross link 18 and parallel to the torque shaft 32. Each
engagement shaft 34 has an enlarged engagement member 36 free to pivot and
slide within a slot of a guiding member 38 attached to the door 12. Each
engagement shaft 34 is connected to the torque shaft 32 by a connection member
40. As depicted in Fig. 2, each cross link 18 defines a first cross link axis BC
extending through the connections B, C of the cross link 18 with the main hinge link
26 and the door 12, respectively.

[0024] Still referring to Figs. 2-4, each cross link 18 is also pivotally
connected to the respective trailing link 20 through a pivot connection D, located at
the extremity of the lower leg 30. The shape of the cross link 18 may alternately be
different than the shape shown. As depicted in Fig. 2, each cross link 18 defines a
second cross link axis BD extending through the connections B, D of the cross link
18 with the main hinge link 26 and with the trailing link 20, respectively. In the
embodiment shown, the two cross link axes BC, BD have different orientations
from one another, i.e. the connections B, C, D are not aligned. In a particular
embodiment and as an example only, the cross link 18 is sized such that the angle
between the cross link axes BC, BD is approximately 33° and the distance
between the connections B and C is approximately 1.4 times the distance between
the connections B and D. The angle and ratio may be varied as a matter of design,
and in a particular embodiment are contemplated to fall within £5% of the given
values; in a broader aspect within £10% of the given values; in a still broader
embodiment, within £20% of the given values; in a still broader embodiment, within
+50% of the given values. Other embodiments are also possible.

[0025] Each trailing link 20 is pivotally connected to the fuselage through a
pivot connection E, and defines a trailing link axis DE extending through the
connections D, E of the trailing link 20 with the cross link 18 and with the fuselage
2, respectively. As depicted in Fig. 2, the pivot connection E between the trailing
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link 20 and the fuselage 2 is located at a greater distance from the outer skin 8 of
the fuselage 2 than the pivot connection A between the main hinge link 26 and the
fuselage 2. In the embodiment shown, the pivot connection E is also located at a
smaller distance from the connection C between the cross link 18 and the door 12
than the pivot connection A.

[0026] Each door link 22 has its outer end pivotally connected to the door
12 through a pivot connection F, located closer to the bottom edge of the door 12
than the connection C between the door 12 and each cross link 18. Each door link
22 also has its inner end pivotally connected to bottom of the respective main hinge
link 26 through a pivot connection G, and defines a door link axis FG extending
through the connections F, G of the door link 22 with the door 12 and with the main
hinge link 26, respectively.

[0027] The fuselage 2 defines a first reference axis AE extending through
the connections A, E of the fuselage 2 with the main hinge link 26 and with the
trailing link 20, respectively. A second reference axis CF is defined as extending
through the connections C, F of the door 12 with the cross link 18 and with the door
link 22, respectively. In a particular embodiment, the sliding engagement of the
cross link 18 at connection C defines a largest distance between the connections C
and F when the door is in the closed position and a smallest distance when the
door is in the opened position; in a particular embodiment, the smallest distance is
approximately 7% smaller than the largest distance.

[0028] The connection points are arranged on each main hinge link 26 such
that the pivot connection B to the respective cross link 18 is located intermediate
the pivot connection A with the fuselage 2 and the pivot connection G with the
respective door link 22. Each main hinge link 26 thus defines a first main hinge axis
BG extending through the pivot connections B, G of the main hinge link 26 with the
cross link 18 and with the door link 22, respectively, as well as a second main
hinge axis AB extending through the pivot connections A, B of the main hinge link
26 with the fuselage 2 and with the cross link 18, respectively. The two main hinge
link axes BG, AB have different orientations from one another, i.e. the connections
A, B, G are not aligned. In a particular embodiment and as an example only, the
main hinge link 26 is sized such that the angle between the main hinge axes BG,
AB is approximately 2.5°, and the distance between the connections B and G is
approximately 2.6 times the distance between the connections B and A. The angle
and ratio may be varied as a matter of design, and in a particular embodiment are
contemplated to fall within £5% of the given values; in a broader aspect within
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values; in a still broader embodiment, within £50% of the given values. Other
embodiments are also possible.
[0029] In order to minimize the space occupied by the connection assembly
14, links that in prior mechanisms are typically parallel in pairs are by contrast
oriented here to be non parallel. More particularly, with the door in the closed
position and referring to Fig. 2, the axes of the pair of links extending from the
door, namely the first cross link axis BC and the door link axis FG, are not parallel.
Also, the axes of the pair of links extending from the fuselage, namely the trailing
link axis ED and the second main hinge axis AB, are not parallel.
[0030] In the embodiment shown, still with the door in the closed position,
the connection axis of the portion of the cross link 18 interconnecting the pair of
members connected to the fuselage, i.e. the second cross link axis BD, extends
non parallel to the first reference axis AE, and the connection axis of the portion of
the main hinge link 26 interconnecting the pair of members connected to the door,
i.e. the first main hinge axis BG, extends non parallel to the second reference axis
CF.
[0031] The table below shows for a particular embodiment and as an
example only, the acute angle between each axis and the first reference axis AE
and the ratio of the distance between the connection points of each axis and the
distance between connections A and E, for the door in the closed position:

Axis Approximate angle (°) Approximate length

with respect to AE ratio with respect to AE

AB -50 2.8
BG -54 7.4
ED -57 3.0
BD -23 0.9
BC -56 1.3
FG +6 1.3
CF -62 8.1
[0032] As should be appreciated by those skilled in the art, the angles and

length ratios above are merely exemplary of one contemplated configuration. The
angles and length ratios above may be varied as a matter of design, and in a
particular embodiment are contemplated to fall within 5% of the given values. In a
broader aspect, the angles may vary within £10% of the given values without
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departing from the scope of the present invention. In a still broader embodiment,
the angles vary within £20% of the given values. In a still broader embodiment, the
angles vary within £50% of the given values. Other embodiments are also possible.
[0033] In the embodiment described by the table above, when the door is in
the closed position, the angle between the axes of the pair of links extending from
the door, namely the first cross link axis BC and the door link axis FG, is thus
approximately 62°. In a broader aspect, the angle between the axes of the pair of
links extending from the door is from 59° to 65° more broadly, from 56° to 68°
more broadly, from 50° to 74°;, more broadly, from 31° to 93°. In the embodiment
described by the table above, the angle between the axes of the pair of links
extending from the fuselage, namely the trailing link axis ED and the second main
hinge axis AB, is approximately 7°. In a broader aspect, the angle between the
axes of the pair of links extending from the fuselage is from 6.7° to 7.4°, more
broadly, from 6.3° to 7.7°% more broadly, from 5.6° to 8.4°; more broadly, from 3.5°
to 10.5°

[0034] Also, in the embodiment described by the table above, the angle
between the second cross link axis BD and the first reference axis AE is
approximately 23°. In a broader aspect, the angle between the second cross link
axis BD and the first reference axis AE is from 22° to 24°; more broadly, from 21° to
25°% more broadly, from 18° to 28° more broadly, from 12° to 35° In the
embodiment described by the table above, the angle between the first main hinge
axis BG and the second reference axis CF is approximately 8° when the door is in
the closed position. In a broader aspect, the angle between the first main hinge
axis BG and the second reference axis CF is from 7.6° to 8.4°, more broadly, from
7.2° to 8.8°% more broadly, from 6.4° to 9.6°, more broadly, from 4° to 12°. Of
course, alternate orientations are also possible.

[0035] The connection assembly defines a virtual pivot point V located
outside of the aircraft which moves slightly as the door opens, for example along
an arcuate path, due to the sliding engagement of the cross links 18 with the door
12. The non-parallel links help minimize the volume occupied by the connection
assembly 14. In a particular embodiment, the volume occupied by the connection
assembly 14 may be about half of the volume which would be occupied with a
connection assembly having pairs of parallel links sized for the same door.
Advantageously, the reduced volume of the connection assembly may help in
reducing protrusion of the assembly within the cabin, and may allow containing the
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connection assembly 14 between the inner and outer skins of the fuselage in
smaller aircrafts.

[0036] Referring to Fig. 4, the door is actuated by a handle 42 pivotally
received through the main hinge links 26 (omitted in Fig. 4 for improved clarity).
The handle 42 has opposed extremities 44 extending outwardly from the main
hinge links 26, with an upwardly extending member 46 being pivotally connected to
each handle extremity 44. Each upwardly extending member 46 is pivotally
connected to a lever arm 48 extending at an angle from a respective extremity of
the torque shaft 32. Of course, any other adequate type of connection between the
handle 42 and the torque shaft 32 may alternately be used.

[0037] The torque shaft 32 includes a cam 50 extending around its middle
portion. The cam 50 is sandwiched between and in contact with upper and lower
latch rollers 52, 54 which are pivotally supported on the door 12. The downward
rotation of the handle 42 is transmitted to the torque shaft 32 through the members
46, and rotation of the cam 50 between the rollers 52, 54, more particularly against
the upper roller 52, lifts the door 12 from its closed position. Springs 56 connect the
handle 42 to the door 12 to maintain proper resistance against activation.

[0038] A downwardly extending member 58 is also pivotally connected to
one side of the handle 42, and extends downwardly to engage a pressure sensing
mechanism 60 which prevents rotation of the handle 42 when a pressure difference
between the cabin and the outside environment exceeds a predetermined
threshold. In a particular embodiment, the pressure sensing mechanism 60
includes a panel biased by springs to close when the pressure difference is above
the threshold, and which in the closed position prevents movement of the handle.
The downwardly extending member 58 also connects the handle 42 to an outer
handle (not shown) of the door such that the two handles move together.

[0039] Referring back to Fig. 2, the door includes two vertically spaced
apart rollers 62 on each side (only one of which being shown) each received in a
channel defined by a guide member 64 attached to the fuselage 2 and determining
the path of the door 12 when the handle is first actuated. The body portion 24 of
the main hinge 16 is also pivotally connected at the top to a combined
actuator/damper 66, the actuator being primed to open the door 12.

[0040] In use, as shown in Fig. 5, upon depression of the handle 42, the
engagement of the cam 50 with the upper roller 52 (Fig. 4) causes the door 12 to
move initially inward and upward under the action of the actuator. As the door 12
lifts, the position of the main hinge 16 remains the same. The rollers 62 of the door
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slide within the channel of the respective guide member 64. The door in this
intermediate position is completely located inward of a pressure plane P of the
closed door, defined by the outline of the fuselage 2.

[0041] In Fig. 6, the door 12 is shown in the completely lifted position. The
main hinge 16 is still in the same position as when the door 12 was in the closed
position. The distance between connection points C and F is minimal. The rollers
62 are now clear of the channel portion of the respective guide member 64
preventing the opening movement of the door 12. The bottom edge of the door is
still inward of the fuselage opening, while the top edge of the door has started to
move outward. Once the rollers 62 are clear from the constrained path of the guide
members 64, the primed actuator pivots the main hinge 16 to pivot the door 12
outwardly to the opened position.

[0042] In Fig. 7, the door 12 is shown in the completely opened position.
The connection assembly 14 is sized such that movement of the door between the
lifted position of Fig. 6 and the opened position of Fig. 7 is done without contact of
the door with the outer skin 8 of the fuselage 2. In a particular embodiment, the first
main hinge axis BG and second reference axis CF extend substantially parallel (i.e.
approximately parallel or parallel) to one another in the opened position, while the
other pair of axes that were non parallel in the closed position remain non parallel
in the opened position. The non-parallel links which help minimize the volume of
the connection assembly 14 allow for a relatively small protrusion of the main hinge
16 below the open door, which may help increase the effective open area of the
emergency exit 10.

[0043] In the embodiment shown, because of the initial inward movement
of the door, the door remains in the closed position if not restrained when subjected
to internal pressure. The connection assembly is sized such that the door remains
attached if opened during flight; the damper connection slows the opening of the
door to prevent the door from detaching under the opening force. In a particular
embodiment, this allows for the omission of flight locks on the door, thus reducing
the number of necessary systems for the door.

[0044] Modifications and improvements to the above-described
embodiments of the present invention may become apparent to those skilled in the
art. The foregoing description is intended to be exemplary rather than limiting. The
scope of the present invention is therefore intended to be limited solely by the
scope of the appended claims.

- 10 -
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CLAIMS:

1. A connection assembly connecting a door to a fuselage section of an aircraft to
move the door from a closed position to an opened position, the assembly
comprising:

a pair of first links each having a first connection point pivotally
attached to the fuselage at a respective fuselage location, a second connection
point spaced apart from the first connection point and a first link axis extending
between the first and second connection points thereof, the first link axes being
non parallel to one another, the fuselage locations being spaced apart and defining
a first reference axis extending therebetween;

a pair of second links each having a first connection point pivotally
attached to the door at a respective door location, a second connection point
spaced apart from the first connection point and a second link axis extending
between the first and second connection points thereof, the second link axes being
non parallel to one another, the door locations being spaced apart and defining a
second reference axis extending therebetween;

one of the first links interconnecting the second connection points of
the second links, with a first connection axis being defined through the second
connection points of the second links and having a different orientation than the
first link axis of the one of the first links; and

one of the second links interconnecting the second connections
points of the first links, with a second connection axis being defined through the
second connection points of the first link and having a different orientation than the
second link axis of the one of the second links.

2. The assembly according to claim 1, wherein the pair of first links and the pair of
second links are provided adjacent each one of two sides of the door.

3. The assembly according to claim 1 or 2, wherein the first connection axis is non
parallel to the second reference axis when the door is in the closed position.

4. The assembly according to any one of claims 1 to 3, wherein the first connection

axis is approximately parallel or parallel to the second reference axis when the door
is in the opened position.
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5. The assembly according to any one of claims 1 to 4, wherein the second
connection axis is non parallel to the first reference axis.

6. The assembly according to any one of claims 1 to 5, wherein with the door in the
closed position, the first link axes extend at about 7 degrees from one another and
the second link axes extend at about 62 degrees from one another.

7. The assembly according to any one of claims 1 to 5, wherein with the door in the
closed position, the first link axes extend from 6.7° to 7.4° from one another and the
second link axes extend from 59° to 65° from one another.

8. The assembly according to any one of claims 1 to 5, wherein with the door in the
closed position, the first link axes extend from 5.6° to 8.4° from one another and the
second link axes extend from 50° to 74° from one another.

9. The assembly according to any one of claims 1 to 8, wherein with the door in the
closed position, the first connection axis and the second reference axis extend at
about 8 degrees from one another, and the second connection axis and the first
reference axis extend at about 23 degrees from one another.

10. The assembly according to any one of claims 1 to 8, wherein with the door in
the closed position, the first connection axis and the second reference axis extend
from 7.6° to 8.4° from one another, and the second connection axis and the first
reference axis extend from 22° to 24° from one another.

11. The assembly according to any one of claims 1 to 8, wherein with the door in
the closed position, the first connection axis and the second reference axis extend
from 6.4° to 9.6° from one another, and the second connection axis and the first
reference axis extend from 18° to 28° from one another.

12. The assembly according to any one of claims 1 to 11, wherein the one of the

links of the second pair connected to the links of the first pair has the first
connection thereof also slidingly connected to the door.
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13. A connection assembly connecting a door to a fuselage section of an aircraft to
move the door between a closed and an opened position, the assembly
comprising:

a main hinge link pivotally connected to the fuselage through a first
connection;

a cross link pivotally connected to the main hinge link through a
second connection and pivotally connected to the door through a third connection,
the second connection being located intermediate the third connection and a fourth
connection also defined on the cross link, a first cross link axis being defined by the
second and third connections and a second cross link axis being defined by the
second and fourth connections, the cross link axes having different orientations
from one another,;

a trailing link pivotally connected to the cross link through the fourth
connection, and pivotally connected to the fuselage through a fifth connection, a
trailing link axis being defined by the fourth and fifth connections;

a door link pivotally connected to the door through a sixth
connection located at a smaller distance from a bottom edge of the door than that
between the bottom edge and the third connection, and pivotally connected to the
main hinge link through a seventh connection, a door link axis being defined by the
sixth and seventh connections;

the second connection being located on the main hinge link
intermediate the first and seventh connections, a first main hinge axis being
defined by the second and seventh connections, and a second main hinge axis
being defined by the first and second connections, the main hinge link axes having
different orientations from one another; and

when the door is in the closed position, the first cross link axis and
the door link axis extend non parallel to one another, and the trailing link axis and
the second main hinge axis extend non parallel to one another.

14. The assembly according to claim 13, wherein a first reference axis is defined by
the first and fifth connections and  a second reference axis is defined by the third
and sixth connections, and when the door is in the closed position, the first main
hinge axis and second reference axis extend non parallel to one another, and the
first reference axis and the second cross link axis extend non parallel to one
another.
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15. The assembly according to claim 14, wherein when the door is in the opened
position, the first main hinge link axis and the second reference axis are
substantially parallel to one another.

16. The assembly according to any one of claims 13 to 15, wherein the main hinge
link is part of a main hinge and the cross link, trailing link and door link are part of a
link assembly, the main hinge link and link assembly being provided adjacent a first
one of two sides of the door, the assembly further comprising an additional main
hinge link and link assembly provided adjacent the other side of the door.

17. The assembly according to claim 16, wherein the second connection is defined
by a torque tube extending between the cross links of the link assembly and of the
additional link assembly, the torque tube being pivotally received in an opening
defined through the main hinge links of the link assembly and of the additional link
assembly, the torque tube being engaged for rotation to a door handle.

18. The assembly according to claim 17, further comprising a latch mechanism
defined by engagement of a member rotated by the torque tube with at least one
complementary member attached to the door.

19. The assembly according to claim 18, wherein the member attached to the
torque tube is a cam member extending around the torque tube, and the at least
one complementary member includes top and bottom rollers, the cam being
received between the rollers and being in contact therewith such that engagement
of the rotating cam with the rollers moves the door with respect to the main hinge
link.

20. The assembly according to any one of claims 13 to 19, wherein the cross link is
pivotally and slidingly connected to the door through the third connection.

21. The assembly according to any one of claims 13 to 20, further comprising
rollers extending from the side of the doors and engaged within channels of guides
retained on the fuselage, the channels defining a path of inward and upward
movement of the door from the closed position to an intermediate position where
the door is completely inward of a pressure plane of the closed door defined by an
outline of the fuselage.
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22. A method of opening a door of an aircraft, the door being connected to a
fuselage section of the aircraft through a connection assembly including a main
hinge pivotally connected to the fuselage section and a link assembly connecting
the door to the main hinge and pivotally connected to the fuselage section, the link
assembly including one member slidingly and pivotally connected to the door, the
method comprising:

actuating a latch mechanism between the door and the main hinge;

moving the door upwardly and inwardly along a predetermined path
without moving the main hinge through the movement of the latch mechanism; and

once the door has reached an end of the predetermined path,
pivoting the door around a virtual pivot point located outside of the aircraft by
moving the main hinge.
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