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"ATRCRAFT COMPRISING A DISPLAY DEVICE FOR THE ATTITUDE OF AN
ATRCRAFT WITH RESPECT TO A FIXED DIRECTION IN SPACE"

TECHNICAL FIELD

The present invention relates to an aircraft, in particular a
helicopter, comprising a display device for displaying the
attitude of the aircraft with respect to a fixed direction in

space.

BACKGROUND ART

The term attitude is used 1in the following description to
indicate the orientation of a direction integral with the

alrcraft with respect to the fixed direction in space.

In the event of the helicopter ditching, it is of fundamental
importance to ensure the safe and orderly evacuation of the

passengers and crew through the helicopter’s emergency exits.

To this end, lighting systems are provided that are designed
to 1indicate the correct path to follow for reaching the

emergency exits.

Nevertheless, is has been found that in the event of ditching,
human panic can result in confused and irrational behaviour of

the helicopter’s occupants.

This can cause catastrophic consequences even 1in cases where
the necessary safety equipment, such as 1lifejackets and

floatation systems, are duly present on board the helicopter.

The situation becomes even the more problematic in the case
where, after ditching, the helicopter has an upside-down
attitude or a half-overturned attitude on the water. In fact,
in these circumstances, the  helicopter’s occupants have

difficulty in perceiving the attitude of the helicopter and
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reaching the emergency exits in an orderly manner.

Moreover, in the event of ditching at night or in conditions
of poor wvisibility, the situation 1is rendered even more
difficult by the fact that the emergency lighting systems
intended to indicate the correct route to the emergency exits

might have been damaged by the impact upon ditching.

In consequence, the need 1is felt within the industry to
facilitate correctly abandoning the helicopter in the event of
it ditching, especially when the helicopter is upside down or

resting on one side.

There 1is particular awareness of above-indicated need in the
event of ditching at night or in conditions of ©poor

visibility.

EP-B-0828657 describes an emergency lighting system for a path
leading to an emergency exit for an aircraft. The lighting
system comprises a pair of photoluminescent strips mounted on
the floor, which run along a first direction and are separated
from each other to define the path for the aircraft’s

passengers.

US 6,099,136 describes an emergency escape lighting system,
which 1s chemically activated and placed close to a corner of
a helicopter door defining the emergency exit. More
specifically, the system comprises two chemical agents, which
when mixed together form a compound that radiates 1light. The
agents are stored in a container, which comprises two distinct
and separated chambers. When the system 1s activated, the
volume of the chambers is reduced, thereby forcing the agents
into a mixing chamber. The compound then flows through a

transparent conduit which extends around the escape exit.

US 2010/0193633 describes a lighting system for an aircraft
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exit. The 1lighting system is mounted on the floor in a

position adjacent to the exit and comprises a light source.

US-B-7089674 discloses a gyroscope and, more particularly, an

angle measuring gauge for motorcycles and the like.

US-A-2013/326894 discloses a gradient measuring assembly for
use in conjunction with excavating machinery to indicate to a
user the slope angle of an excavating vehicle as positioned on

a surface being excavated or graded.

FR-A-2838402 discloses an aircraft according to the preamble

of claim 1.

DISCLOSURE OF INVENTION

The object of the present invention is to provide an aircraft,
comprising a display device that satisfies at least one of the

above-indicated needs in a simple and inexpensive manner.
The above-mentioned object is achieved by the ©present

invention, in so far as 1t relates to an aircraft, as claimed

in claim 1.

BRIEF DESCRIPTION OF THE DRAWINGS

For a Dbetter understanding of the present invention a
preferred embodiment is described below, purely by way of non-
limitative example and with reference to the accompanying
drawings, in which:

- Figure 1 is a side view of a helicopter comprising a display
device according to the invention, in a first attitude and in
ditching conditions;

- Figure 2 1s an exploded perspective view of the display
device according to the invention;

- Figure 3 1s a perspective view of the display device in

Figure 2, in the configuration for mounting on the helicopter;
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- Figure 4 shows the display device in Figures 2 and 3 and the
helicopter positioned in the first attitude of Figure 1, with
parts removed for clarity;

- Figure 5 shows a second attitude of the helicopter in Figure
1, in ditching conditions;

- Figure 6 shows the display device in Figures 2 and 3 and the
helicopter positioned in the second attitude of Figure 5, with
parts removed for clarity;

- Figure 7 shows a third attitude of the helicopter di Figure
1, in ditching conditions; and

- Figure 8 shows the display device in Figures 2 and 3, and
the helicopter positioned in the third attitude of Figure 7,

with parts removed for clarity.

BEST MODE FOR CARRYING OUT THE INVENTION

Referring to Figure 1, reference numeral 1 indicates an

alircraft.

In particular, the aircraft is capable of hovering and, in the
case shown, 1is a helicopter, hereinafter referred to in this

description by reference numeral 1.

The helicopter 1 comprises:

- a Tfuselage 2, which has a nose 3 and a tail fin 4 at
opposite ends;

- a main rotor 5, which rotates about an axis A and protrudes
above the fuselage 2; and

- a tail rotor 6 protruding from the tail fin 4 of the

fuselage 2.

The fuselage 2 defines a cabin 7 (Figures 4, 6 and 8)
delimited by two sides 1lla and 1lb opposite to each other and

each defining a plurality of emergency exits 9a and %9b.

The sides 1la and 11lb define a plurality of respective windows
12.
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In particular, axis A is integral with the helicopter.

Referring to Figure 1, a first attitude of the helicopter 1 is

shown in ditching conditions.

In this first attitude, the lower part of the fuselage 2
opposite to the main rotor 5 is resting on the waterline 13,
the main rotor 5 is above the fuselage 2 and axis A lies on a
same vertical plane 1in a fixed wvertical direction V with

respect to the helicopter 1.

In this first attitude, the sides 1lla and 11lb and the

respective emergency exits 9a and 9b are at the same height.

Therefore, in this first attitude, both emergency exits 9a and
emergency exits 9b can be used by the occupants of the cabin 7

in order to abandon the helicopter 1.

Referring to Figure 5, a second attitude of the helicopter 1
is shown in the ditching phase. In this second attitude, the
helicopter 1 is laying on one side and axis A & substantially

orthogonal to direction V.

In this second attitude in the ditching phase, side 1lla and
the respective emergency exits 9a are beneath the waterline
13, while side 11lb and the respective emergency exits 9b are

higher up than side 1la and emergency exits 9a.

Therefore, emergency exits 9a cannot be used by the occupants
of the helicopter 1 to abandon it, while emergency exits 9b
can be used by the occupants of the helicopter 1 to abandon

it.

Referring to Figure 7, a third attitude of the helicopter 1 is

shown in the ditching phase.
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In this third attitude, the helicopter 1 1is substantially
upside down, the main rotor 5 is below the fuselage 2 and axis

A and direction V lie on a vertical plane.

In this third attitude, the sides 1lla and 11lb and the

respective emergency exits 9a, 9b are at the same height.

Therefore, in this third attitude, both emergency exits 9a and
emergency exits 9b cannot be used by the occupants of the

cabin 7 to abandon 1it.

It is important to underline that in the event of ditching,
the helicopter 1 naturally tends to assume the first, second
or third attitude, according to the position of its centre of

gravity.

The cabin 7 also houses a plurality of display devices 8a and
8b, which are provided to:

- display the position of the vertical direction V in a stable
manner, as tThe attitude of the helicopter 1 changes 1in
ditching conditions, so as to indicate the attitude of the
helicopter 1 to the occupants; and/or

- display an exit path P, running from the unusable emergency
exits 9a towards the usable emergency exits S9b when the
helicopter 1s in second attitude in ditching conditions, i.e.
side 1lla and emergency exit 9a are lying in the water (Figures
5 and 6).

In particular, display devices 8a are mounted on the sides 1lla
and 1lb and are 1located adjacent to the borders 35 of the

respective emergency exits 9a and %b.

Display devices 8b are mounted inside the cabin 7 in positions

set apart from the sides 1la and 1lb.
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Preferably, display devices 8b are located along a median
direction of the cabin 7, which is equidistant from the sides

1la and 11b and substantially orthogonal to axis A.

In this description, only one device 8a and 8b will be
described in the following, as all the devices 8a and 8b are

identical.

Advantageously, the device 8a and 8b comprises (Figures 2 and
3):

- a fixed element 15 mounted in the cabin 7 of the helicopter
1; and

- an element 16 that is free to move with respect to element
15, following changes in the attitude of the helicopter 1;

In turn, element 16 comprises:

- a mass 14 designed to stably return element 16 to the same
position and hold it there with respect to direction V, when
element 15 changes its position with respect to direction V
due to a change in the attitude of the helicopter 1; and

- a visual indication 18, which represents the orientation of
direction V, as the position of element 15 changes with

respect to direction V.

In the case shown, elements 15 and 16 are mutually concentric
spheres and are delimited by respective mutually concentric

spherical surfaces 28 and 29.

Element 15 i1s transparent and concentrically surrounds element

le.

In other words, element 16 is suspended inside element 15.

The mass 14 1s positioned below the geometric centre of
element 16, i.e. the centre of spherical surface 29, so as to
place the centre of gravity of element 16 beneath the

geometric centre of spherical surface 29 and ensure the stable
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return of element 16 to the same position with respect to

direction V for any attitude of the helicopter 1.

The device 8a and 8b further comprises a liquid film 17, which
is interposed between elements 15 and 16 and is designed to

allow reciprocal movement between elements 15 and 16.

In the case shown, the liquid film 17 is transparent and, in

particular, is formed by oil.

More precisely (Figure 2), element 15 is made of two semi-
spheres 26 and 27 connected to each other in a manner such
that they can be dismantled to allow the insertion of element
16.

The visual indication 18 is defined by spherical surface 29
and comprises (Figure 3):

- a portion 19 shaped like a hemispherical surface; and

- a plurality of portions 20, four in the case shown, shaped
like arrows, which project from portion 19 and converge
towards a vertex 21 of element 16.

Portion 19 is positioned below portion 20, when element 16 is

returned to the stable position.

In particular, portion 19 houses the mass 14.

Proceeding from portion 19 to vertex 21, each portion 20
comprises:

- a segment 22 of progressively smaller width; and

- a segment 23 shaped substantially like an isosceles triangle
with the base 25 on the side of segment 22 and the vertex 24,
opposite to the base 25, adjacent to or coincident with vertex
21.

As visible in Figure 4, segment 23, when projected on the

cabin 7, 1is positioned parallel to direction V and with the
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vertex 24 above the base 25.

In greater detail, the visual indication 18 is made of a
photoluminescent material or painted with a photoluminescent

material.

As visible in Figure 5, when the helicopter is in the second
attitude 1in ditching conditions, the sides 1la and 1lb are

opposite to each other along direction V.

More precisely, side 1lla 1is beneath the waterline 13 and
emergency exits 9a are consequently unusable, while side 9b is
above both the waterline 13 and side ©9a, and so emergency

exits 9b are usable.

Segments 23 of the wvisual indications 18 of the devices 8a, 8b
display the exit path P (Figure 6), which extends parallel to
direction V and from side 9a, positioned below and unusable,

towards side 9b, positioned above and usable.

More specifically, the bases 25 of segments 23 are positioned
on the side of sides 1la, while the vertices 24 of segments 23

are positioned on the side of sides 11b.

The border 35 surrounding each emergency exit 9a, 9%9b is made

of or painted with a photoluminescent material.

Finally, the helicopter 1 comprises a plurality of handles 36
surrounding some of the windows 12 and made of or painted with

a photoluminescent material.
The operation of only one of the display devices 8a and 8b
will be described in the following, as these display devices

8a and 8b are identical.

More precisely, as the attitude of the helicopter 1 changes
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(Figures 1, 5 and 7) in ditching conditions:

- element 15, which is constrained to the cabin 7, changes its
position with respect to the fixed direction V in accordance
with the first, second or third attitude of the helicopter 1;
and

- element 16, which is suspended inside element 15, returns to
a fixed stable position with respect to the fixed direction V,
due to the presence of the mass 14 in a position below the

geometric centre of surface 29 of element 16.

The relative movement of elements 15 and 16 is enabled by the
liquid film 17.

In greater detail (Figures 2 to 4, 6 and 8), independently of
the attitude of the helicopter 1 with respect to direction V,
element 16 stably returns to a position 1n which the
projection of segment 23 of the visual information 18 on sides
1la and 11b of the cabin 7 substantially defines a triangle
with the vertex 24 positioned above the base 25 and the height

parallel to direction V.

In this way, segment 23 visually 1ndicates the vertical
direction V for each of the first, second or third attitudes

of the helicopter 1 to the occupants of the cabin 7.

It follows that the occupants of the cabin 7 can easily
identify the exit path P for each attitude of the helicopter 1

in ditching conditions.

Moreover, when sides 1la and emergency exits 9a of the
helicopter 1 are beneath the waterline 13 and sides 11lb and
emergency exits ©9b are above sides 1la, as 1in the second
attitude (Figure ©6), the wvertices 24 of segments 23 are
positioned above the respective bases 25 in parallel with

direction V.

10
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In this way, segments 23 of the visual indications 18 of
devices 8a and 8b define the exit path P, which points from
the unusable emergency exits 9a towards the usable emergency

exits 9b.

It follows that the occupants of the cabin 7 are thus guided
towards emergency exits ©9b and the situation of occupants
attempting to abandon the helicopter 1 via emergency exits 9a,

which are below the waterline 13, 1is avoided.

The photoluminescent material or ©paint of the visual
indication 18 of element 16 absorbs daylight and remains

visible in the event of poor visibility.

In this way, 1in the event of ditching at night or in
conditions of poor visibility, the wvisual information 18
remains visible to the occupants of the helicopter 1,
indicating both the vertical direction V and the exit path P

even in these conditions.

The borders 35 surrounding the windows 12 and the handles 36
surrounding the emergency exits 9a and 9 and made of or
painted with a photoluminescent material, also contribute to
facilitating the orderly evacuation of the occupants of the
helicopter in the event of ditching at night or in conditions

of poor visibility.

From examination of the helicopter 1 made according to the
present invention, the advantages that it can provide are

evident.

In particular, as the attitude of the helicopter 1 changes
and, 1in consequence, the position of the element 15 fastened
to the cabin 7 with respect to the fixed vertical direction V
in the case shown, the mass 14 returns element 16 to a stable

position 1in which the wvisual indication 18 indicates the

11
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orientation of direction V.

It follows that in the event of ditching, the wvisual
indication 18 indicates the position of the helicopter 1 with
respect to direction V to the occupants of the cabin 7 in a

clear and simple manner for all attitudes of the helicopter 1.

In this way, in the event of the helicopter 1 ditching and for
all attitudes of the helicopter 1, the device 8a and 8b
facilitates correct and orderly abandonment of the cabin 7 by

the occupants through the usable emergency exits 9a and/or 9b.

The risk of confused and irrational behaviour of the occupants
in the «cabin 7 1s thus substantially reduced, with a
consequent reduction 1n the risk of the ditching having

catastrophic results.

Element 15, which externally surrounds element 16, is made of
a transparent material to enable seeing the wvisual indication

18 from the outside of element 15 and inside the cabin 7.

The liquid film 17 1s transparent and interposed between
elements 15 and 16 to enable both visibility of the wvisual
indication 18 from the outside of element 15 and relative

movement between elements 15 and 16.

As the attitude of the helicopter 1 changes, the mass 14
returns element 16 to a stable position in which segment 23
substantially defines, in projection on the sides 1la and 1lb,
a triangle with:

- the vertex 24 positioned above the base 25; and

- the height located parallel to direction V.
It follows that segment 23, projected on the sides 1la and

11b, appears to the occupants as an upward pointing arrow, for
all attitudes of the helicopter 1.

12
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Thus, the triangle defined by segment 23 of each display
device 8a and 8b defines a clear and immediately perceivable
indication for the occupants of the position of the helicopter

1 with respect to fixed direction V.

The visual 1indication 18 1is made of a photoluminescent
material, so as to absorb daylight and remain visible at night

or in poor lighting conditions.

Thus, the display device 8a and 8b indicates direction V to
the occupants of the cabin 7, even at night or in poor
lighting conditions, facilitating ditching operations in such

situations.

Furthermore, the display devices 8a and 8b are particularly
advantageous 1in 1ndicating the exit path P directly from
emergency exits 9a to emergency exits 9b, 1in the case where
the helicopter 1 has the second attitude (Figure 5) 1in
ditching conditions, namely with side 1la below the waterline

13 and side 11b above the waterline 13.

In fact, in these conditions, emergency exits %a of sides 1lla
are unusable as they are obstructed by water and emergency

exits 9b of sides 1lb are usable.

More precisely, 1in these conditions, the vertices 24 of
segments 23 are located on the side of the usable emergency
exits 9b and the associated bases 25 are located on the side

of the unusable emergency exits 9a.

It follows that the triangles defined by segments 23 of the
display devices 8a and 8b form the exit path P, which points
from the unusable emergency exits 9a towards the wusable

emergency exits 9b.

13
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Abandonment of the helicopter 1 is thus facilitated when the
latter has the second attitude after ditching.

Finally, the borders 35 and handles 36 are made of or painted
with a photoluminescent material, to further indicate the
presence of the emergency exits 9a and 9b and facilitate
orderly abandonment of the helicopter 1 in the event of

ditching at night or in conditions of poor visibility.

In conclusion, 1t 1s evident that modifications and wvariants
can be made to aircraft 1 described and illustrated herein

without departing from the scope defined in the claims.

In particular, the display devices 8a and 8b could be applied
to a fixed-wing aeroplane or a convertiplane instead of to a

helicopter 1.

Element 16 could be located outside of element 15.

The mass 14 might not be present and, in this case, element 16
could have a non-homogeneous distribution of mass such that

its centre of gravity 1s below the geometric centre of surface
29,

14
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CLAIMS

1. An aircraft (1) comprising:

- a fuselage (2);

- a first and a second lateral side (lla and 1lb) opposite to
each other;

- a first emergency exit (%9a) defined by said first side
(11la);

- a second emergency exit (9b) defined by said second side
(11b); and

- at least one said display device (8a, 8b) for displaying the
attitude of said aircraft (1) with respect to a fixed
direction (V) in space;

characterized in that it comprises:

- a first element (15), which can be fastened to said aircraft
(1); and

- a second element (16), which is free to move with respect to
the first element (15), following a change in position of said
first element (15) with respect to said fixed direction (V);
said second element (16) in turn comprising:

- a mass (14), which is designed to return said second element
(16) to the same stable position with respect to said fixed
direction (V), when said first element (15) changes, in use,
its position with respect to said fixed direction (V); and

- a visual indication (18), which 1is representative of the
position of said fixed direction (V), as the position of said
first element changes (15);

in the event of said aircraft (1) ditching with said first
side (1lla) positioned below or resting on the waterline (13),
said second emergency exit (9b) being usable and positioned at
a higher level than said first emergency exit (9a), which 1is
unusable;

sald visual indication (18) of said display device (8a or 8b)
displaying an exit path (P), pointing from said unusable first
emergency exit (%9a) towards said usable second emergency exit
(9b) .

15
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2. An aircraft according to claim 1, characterized 1in that
sald first element (15) and second element (16) are rotatable

with respect to each other.

3. An aircraft according to c¢laim 1 or 2, characterized in
that said first and second elements (15, 16) have at least one

common axis of symmetry.

4., An aircraft according to claim 3, characterized in that
said first and second elements (15, 16) are delimited by
respective portions of spherical surfaces (28, 29) concentric

to each other.

5. An aircraft according to any of the preceding claims,
characterized 1in that said second element (16) 1is placed
inside said first element (15);

said first element (15) being transparent to allow said visual
indication (18) to be visible from outside the first element
(15).

6. An ailrcraft according to claim 5, characterized in that
sald first element (15) is made in two separate portions (26,

27) connected together.

7. An aircraft according to any of the preceding claims,
characterized in that said visual indication (18) is at least

partially made of a photoluminescent material.

8. An aircraft according to any of the preceding claims,
characterized in that said visual indication (18) comprises a
segment (23) shaped substantially like a triangle;

said segment (23) in turn comprising a base (25) and a vertex

16
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(24 opposite to each other, and having, 1in said stable
position of said second element (16), a height substantially
parallel to said fixed direction (V);

said vertex (24) Dbeing located, in said stable position of

sald second element (16), above said base (25).

9. An aircraft according to any of the preceding c¢laims,
characterized in that it comprises a liquid film (17), which

is interposed between said first and second elements (15, 16).

10. An aircraft device according to claim 9, characterized in

that said ligquid film (17) 1s transparent.

11. An aircraft according to any of the preceding claims,
characterized in that said mass (14) 1is positioned below the
centre of gravity of said second element (16), so as to stably
return said second element (16) to the same position with
respect to said fixed direction (V), as the position of said

first element (15) changes.

12. An aircraft according to any one of the foregoing claims,
characterized in that:

- at least one first display device (8a) 1is located adjacent
to a said emergency exit (9a, 9b) and mounted on one said side
(11a or 11b); and/or

- at least one second display device (8b) 1is housed inside
said fuselage (2) of said aircraft (1) in a position set apart
from said sides (1la and 11b).

13. An aircraft according to any one of the foregoing claims,
characterized in that it comprises a border (35) of at least
one window (12) of said sides (lla and 11lb) that is at least

partially made of or painted with a photoluminescent material.

14. An aircraft according to any one of the foregoing claims,

characterized in that it comprises at 1least one handle (36)

17
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adjacent to said emergency exit (9a, 9b) and made of or

painted with a photoluminescent material.
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