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(57) Abréegée/Abstract:
This layout involves an aircraft cabin (4) that includes - a main stru
cabin (4); - a bridge (20) forming a flat surface on which the seats

cture (18) being the structure of the aircraft and enclosing the
(12, 42) are secured; - an aisle (32) extending longitudinally In

cabin (4) and elevated with respect to bridge (20), and - beds or cots (14) accessed by said aisle (32) and arranged above seats
(12,42) of bridge (20), transversally with respect to aisle (32) and on both sides of such aisle.
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SUMMARY

Layout of the top part of an aircraft cabin

This layout involves an aircraft cabin (4) that includes

— a main structure (18) being the structure of the aircraft and enclosing the cabin (4);

— a bridge (20) forming a flat surface on which the seats (12, 42) are secured;

— an aisle (32) extending longitudinally in cabin (4) and elevated with respect to bridge (20),
and

- beds or cots (14) accessed by said aisle (32) and arranged above seats (12,42) of bridge

(20), transversally with respect to aisle (32) and on both sides of such aisle.

Hlustration 2
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ARRANGEMENT OF THE UPPER PART OF AN AIRCRAFT CABIN

BACKGROUND OF THE INVENTION

This invention involves the layout of the top part of an aircraft cabin.

The technical domain of the invention involves the transportation of passengers
in an airplane. In a given space, the cabin of an airplane, as many passengers as
possible must be placed while giving them optimal comfort. Usually, three classes of
comfort are offered: first class, business class and coach. In first class and business
class, the seats offered to the travelers are most often convertible seats that offer in an
Initial position, a seat to the passenger and in another position, a cot or bed, more or
less inclined in business class. Various solutions are known for this state of the art to
propose also sleepers to the travelers in coach class. As such, it has been proposed to
use several seats to transform them into raised beds or cots. In general, the number of
beds obtained is fewer than the number of seats. For the known solutions, in general,
there are two seats for one sleeper.

The 1dea that led to this invention 1s to use the space on top of the aircraft cabin
for the beds or cots. The problem is to be able to provide a large number of beds.

Documents of the prior state of the art have already proposed to use the top
space of the cabin of an airplane. As such, document EO-0 901 964 proposes to arrange
In this top space, beds with an aisle in between. As can be seen on the illustrations of
this document, the number of beds 1s very limited. The use of these beds is as a result
rather reserved for navigating personnel. Another document, more recent, document

U.S. Patent No. 6,619,589 also proposes a similar configuration.

SUMMARY OF THE INVENTION

The purpose of this invention 1s as such to provide a large number of sleepers in
the top space of the cabin of an airplane.
For that purpose, 1t proposes an airplane cabin destined for the transportation of
passengers comprising:
- aprincipal structure corresponding to the airplane structure and enclosing the cabin;
- abnidge forming a flat surface on which seats are secured;

- an aisle extending longitudinally in the cabin and raised with respect to the bridge,
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and
- beds that can be accessed from said aisle and arranged above the seats secured to
the bridge.

In a further aspect, the present invention provides an airplane cabin used for
transporting passengers comprising: a main structure being a structure of an airplane and
enclosing a cabin; a bridge forming a flat surface on which seats are secured; an aisle
extending longitudinally in the cabin and elevated with respect to the bridge; a storage unit
extending from the bridge to the aisle, the storage unit configured to divide the cabin into
two longitudinal sections with seats arranged on both sides of the storage unit; and beds
accessed by said aisle and arranged above the seats of the bridge, wherein the beds
accessed by the aisle are arranged transversally with respect to the aisle and sides of the
aisle.

In a still further aspect, the present invention provides an airplane cabin used for
transporting passengers comprising: a main structure being a structure of an airplane and
enclosing a cabin; a bridge forming a flat surface on which seats are secured; an aisle
extending longitudinally in the cabin and elevated with respect to the bridge; storage
means for storing luggage, the storage means extending from the bridge to the aisle, the
storage means dividing the cabin into two longitudinal sections with seats arranged on
both sides of the storage means; and beds accessed by said aisle and arranged above the
seats of the bridge, wherein the beds accessed by the aisle are arranged transversally with
respect to the aisle and sides of the aisle.

According to this invention, the beds that can be accessed via the raised aisle are
arranged transversally with respect to the aisle and on both sides of said aisle.

Thanks to this configuration, a much larger number of beds can be positioned on
the top part of the cabin in comparison with the layout of the beds for the prior state of the
art.

The invention proposes also a form of preferred design in which the beds are

suspended on the side of the central aisie of the principal structure of the cabin and are
linked on the opposite side of the aisle to this same structure. The components that then
support the beds can have a light-weight structure and can also be very sturdy because
they are attached to the main cabin structure. For this form of design, one can provide for

instance that the beds are supported by L-shaped structural components, with a first leg of
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the L extending considerably in parallel to the bridge and having a length considerably
equal to the length of a bed while the other leg of the L extends considerably
perpendicularly to the first leg, and the free ends of the L-shaped structural elements are
secured to the main cabin structure.

So as not to increase the load suspended from the top part of the main structure of
the airplane for no good reason, the raised aisle is beneficially supported by the cabin
bridge. For the cabin bridge, this 1s not a great surcharge. Indeed, the raised aisle may be
replacing a row of seats and the weight of the components permitting the creation of a
raised aisle should not be greater than the weight of a row of seats, even if it is coach class
seats.

One can provide for a staircase to access each of the ends of the raised aisle. This
statrcase can be turned longitudinally in the cabin, or else, transversally. In the case of a
transversal staircase, it can be double (with access to the aisle from the left and the right).
One might also imagine a curved staircase. A ladder could also permit access to the aisle.
However, this solution, while possible and cheaper than a staircase, is initially not the
preterred solution because it does not permit for quick evacuation of the passengers from
the beds accessed by the raised aisle.

In a form of design, the raised aisle divides the cabin longitudinally in two
longitudinal sections. In such an airplane, one finds then a "wall" that separates the cabin
longitudinally in two. This permits having a aisle with a rather considerable height
permitting the passengers accessing the beds to walk up straight without having to bend
over. In this configuration with two longitudinal sections and when the cabin presents for
Instance seats that can be converted into beds and seats that cannot be converted into beds,
the convertible seats are for instance all located in the same longitudinal section.

To free up maximum space for the passengers on the beds, passage ways for air
ducts and tubing are beneficially provided in a bridge supporting structure.

In a variation of the preterred design, storage spaces are provided under the raised
aisle. This permits having luggage that is very accessible. In addition, a piece of luggage
placed on the floor has a lesser weight than a classic piece of luggage stowed away on top.
Since there 1s a lot of space under the raised atsle, this space can also be used to stow
away carts (or trolleys) used by navigating personnel providing service to the passengers.

It can also receive components secured to the floor, called monuments. For instance, this

3
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can be kitchens used for cabin service (generally called "galleys") or also storage space for
recelving passenger coats and jackets (these spaces are generally designated by the
bEnglish term "Coat stowage™).

To free up maximum space for the passengers in terms of seats and beds, in the
areas where beds are located above the seats, the ceiling of the bridge is preferably and

considerably parallel to the bridge.

BRIEF DESCRIPTION OF THE DRAWINGS

Details and advantages of this invention shall appear even more from the
description that follows, with reference to the attached schematic diagram, on which:

[llustration 1 1s an overhead view of a cabin of an airplane having a layout
according to the invention, and

[llustrations 2 to 5 are views of the transversal sections of the airplane of

tllustration 1 for various configurations.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS OF THE INVENTION

On tllustration 1, one observes an airplane comprising a cockpit 2 in the front of
the airplane and a cabin 4 that extends over the majority of this airplane.

In the front of cabin 4, there is a first compartment 6 in which individual passenger
modules 8 are arranged. In each individual passenger module 8, there is a convertible seat
that can receive a passenger in the seated and sleeping position. Other comfort accessories
are also provided in the module. Compartment 6 is as such called here, a first class
compartment.

Behind the first compartment 6. there is a second compartment 10 that includes on
the one hand seats 12 (non convertible into beds) and on the other hand, sleepers 14. Seats
12 and beds 14 are arranged at different levels. As such, beds 14 are located above seats
12, with all seats 12 on the same level. corresponding to a level where the individual
passenger modules 8 are located. This second compartment 10 is described in greater

detatl below.
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Finally, in the back of cabin 4, there 1s a third compartment 16 where seats 12 are
arranged similar to those of second compartment 10. These seats 12 are arranged at a same level
as seats 12 of second compartment 10 and individual passenger modules 8 of first compartment
6.

[llustration 2 represents a cross section of the airplane fuselage of 1llustration 1, with the
section carried out at the level of second compartment 10.

On 1illustrations 2 to 4, a main structure 18 of the plane 1s represented at the boundary of
the cabin by a double line. That can be a classic airplane structure such as the one known to the
expert in the field. In a classic manner, a bridge 20 extending longitudinally with respect to the
plane separates cabin 4 by a luggage space 22. Brndge 20 1s supported by a structure 24
consisting of among other beams secured to main structure 18. The luggage space 22 shows a
floor 26 and is destined to receive in its portion at the level of the cross section, standardized
containers 28.

In the rest of the description, 1t 1s assumed that bridge 20 1s horizontal and extends for the
same level over the full length and width of the airplane. It 1s also assumed that the cabin is
located above the bridge while the luggage space is located below 1t.

In the top part of cabin 4, and more specifically of second compartment 10, beds 14 are
located. The latter are arranged horizontally, 1n other words, in parallel to bridge 20 and they are
positioned transversally with respect to the cabin. As one can see on illustration 1, here we have
two rows of beds 14. These two rows are arranged on either side of a central aisle 32.

Beds 14 are supported by L-shaped supporting components 34. These supporting
components 34 are arranged 1n such a way that one leg of the L extends horizontally and the

other leg extends vertically upwards in cabin 4. . The free ends of the L legs are each secured to a
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main structure 18 of the cabin. As such, two mezzanines are formed that extend longitudinally on
both sides of the plane. Aisle 32 permits access to these mezzanines. Its has a floor 36
comparable to a foot bridge secured to bridge 20. As such, an elevated path is created with
respect to bridge 20, in the center of cabin 4. Access to this path is possible by two staircases 38,
a staircase at each end of aisle 32. A lateral wall 40 ties floor 36 on either side of aisle 32 to beds
14. Aisle 32 1s thus isolated from the rest of second compartment 10.

Floor 36 rests preferably on storage bins. The latter can be used to hold the luggage of the
passengers in second compartment 10. Under floor 36, there is sufficient space to store all the
luggage of the passengers traveling in the second compartment if one takes into account the
maximum allowable size of the luggage usually authorized to be carried inside the cabin. Also,
there 1s even sufficient space to stow away under floor 36 galleys usually used by commercial
navigating personnel to perform services on board the plane. The presence of this stowage space
permits eliminating storage bins that are usually found on top of the cabin. Likewise, in the top
part of the cabin, more space is available and this space 1s used for the comfort of the passenger
occupying beds 14.

To free up even more space on top of cabin 4, structure 24 carrying bridge 20 is
organized in such a way to permit passage of various ducts and conduits. As such, under bridge
20, 1n structure 24, for instance, electrical bundles, hydraulic conduits and air ducts are installed.
Air ducts for the ventilation of the cab can be located in luggage storage areas 22, immediately
under structure 24 that carries bridge 20 and near the outside wall of the plane. The location that
receives these air ducts 1s 1dentified by reference 41. These conduits then pass between the

structural rods and the skin of the aircraft. For the ventilation of the top part of cabin 4, conduits
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can be provided along the transversal structural elements called frames to feed air into this part
of cabin 4.

[llustration 3 shows a variation of the design of illustration2. The difference here is that
there are three front seats on each side of central aisle 32 at the level of bridge 20 while, as can
be seen on the drawing, there are four in the configuration of illustration 2.

The configuration shown on illustration 4 is original by the fact that convertible seats 42
are located on one side of central aisle 32 while on the other side of this central aisle, there are
seats 12 corresponding to the seats that are usually found in the coach section compartments. In
general, 1n a plane with a single bridge, the seats for the coach class are arranged in the back of
the cabin while the first and business classes are arranged in the front of the cabin. Here, first
class and business class passengers are located to the right of the plane, with respect to the
direction of operation of the plane (in other words, to the Ieft on illustration 4) and the coach
class passengers to the left of the plane. As such, during embarking, the coach class passengers
do no longer pass through the first class and business class compartments and are directed
directly towards the coach class compartment.

The solution proposed above for arranging beds in an airplane, for the first time, permits
offering travel lying down to a large number of passengers in coach class. For sure, there are
tewer beds than seats proposed in coach class but one could for instance consider having two
different price levels in coach class: with or without beds.

The solution proposed tor having beds does not create any considerable excess load for
the plane. Indeed, as was indicated above, the solution proposed leads to the removal of all

storage bins on top. These binds represent a rather considerable weight. A very considerable
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weight gain 1s achieved by replacing these luggage bins usually stowed on top 1n bins or racks
located on the bridge and serving as support for floor 36 of central aisle 32.

The solution proposed permits having an aisle 32 in which passengers can move around
without having to bend. It 1s also possible to vacate the airplane within the period of time
prescribed by the aeronautical codes.

The fact of eliminating the luggage bins usually located on top also permits freeing up
space high up in the cabin. As such, beds 14 can be arranged at a distance from the bridge that is
barely greater than the height of a man. The level of these beds can as such be considerably
reduced with respect to the beds of the previous state of the art that are located in the top part of
the cabin of an airplane. This reduction of the level of the beds allows among other for a greater
width at the beds and permits to have up 1n the cabin, at a same level, two persons stretched out
transversally in the direction of flight of the plane as well as a central aisle.

This invention 1s not limited to the forms of design described above as non-limiting
examples. It also concerns all the vanations of design within reach of the expert in the field,

pursuant to the claims that follow.
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The embodiments of the invention in which an exclusive property or privilege 1s

claimed are defined as follows:

. An airplane cabin used for transporting passengers comprising: a main structure

being a structure of an airplane and enclosing a cabin;

a bridge forming a flat surface on which seats are secured;

an aisle extending longitudinally in the cabin and elevated with respect to the
bridge:

a storage unit extending from the bridge to the aisle, the storage unit configured to

divide the cabin into two longitudinal sections with seats arranged on both sides of the

storage unit; and

beds accessed by said aisle and arranged above the seats of the bridge,

wherein the beds accessed by the aisle are arranged transversally with respect to

the aisle and sides of the aisle.

2. The airplane cabin according to claim 1, wherein the beds are suspended on a side

of the aisle to a principal structure of the cabin and are attached on an other side of the

aisle to the main structure.

3. The airplane cabin according to claim 2. wherein the beds are supported by
[_-shaped structural components, with one leg of the L extending considerably in paraliel
to the bridge and presenting a length that is considerable equal to the length of a bed while
the other leg of the L extends considerably perpendicularly to the first leg, and

free ends of the structural components of the L shape are secured to the main

structure of the cabin.

4. The airplane cabin according to claim 1, wherein the atsle is supported by the
bridge of the cabin.
5. The airplane cabin according to claim 1, wherein a staircase gives access to each of

ends of the aisie.
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6. The airplane cabin according to claim I, wherein the aisle divides the cabin

longitudinally into two longitudinal sections.

7. The airplane cabin according to claim 6, wherein the cabin includes seats that can
be converted into beds and seats that cannot be converted into beds, and

seats convertible into beds are located in a same longitudinal section.

8. The airplane cabin according to claim [, wherein passage ways for air conduits and

ducts are provided in a structure supporting the bridge.

9. The airplane cabin according to claim 1, wherein the areas where the beds are

located above the seats and the ceiling of the bridge is considerably parallel with bridge.

10.  An airplane cabin used for transporting passengers comprising:

a main structure being a structure of an airplane and enclosing a cabin;

a bridge forming a flat surface on which seats are secured: an aisle extending
longitudinally in the cabin and elevated with respect to the bridge;

storage means for storing luggage, the storage means extending from the bridge to
the aisle, the storage means dividing the cabin into two longitudinal sections with seats
arranged on both sides of the storage means: and

beds accessed by said aisle and arranged above the seats of the bridge.

wherein the beds accessed by the aisle are arranged transversally with respect to

the aisle and sides of the aisle.

11.  The airplane cabin according to claim 10, wherein the beds are suspended on a side

of the aisle to a principal structure of the cabin and are attached on an other side of the

aisle to the main structure.

12.  The airplane cabin according to claim 11, wherein the beds are supported by
[-shaped structural components, with one leg of the L extending considerably in parallel
to the bridge and presenting a length that is considerable equal to the length of a bed while

the other leg of the L extends considerably perpendicularly to the first leg. and

10
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free ends of the structural components of the L shape are secured to the main

structure of the cabin.

13.  The airplane cabin according to claim 10, wherein the aisle 1s supported by the
bridge of the cabin.
14.  The airplane cabin according to claim 10, wherein a staircase gives access to each

of ends of the aisle.

15.  The airplane cabin according to claim 10, wherein the aisle divides the cabin

longitudinally into two longitudinal sections.
16.  The airplane cabin according to claim 15, wherein the cabin includes seats that can
be converted into beds and seats that cannot be converted into beds, and

seats convertible into beds are located 1in a same longrtudinal section.

17.  The airplane cabin according to claim 10, wherein passage ways for air conduits

and ducts are provided in a structure supporting the bridge.

18.  The airplane cabin according to claim 10, wherein the areas where the beds are

located above the seats and the ceiling of the bridge 1s considerably parallel with bridge.

11
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SUMMARY

Layout of the top part of an aircraft cabin

This layout involves an aircraft cabin (4) that includes

— a main structure (18) being the structure of the aircraft and enclosing the cabin (4);

— a bridge (20) forming a flat surface on which the seats (12, 42) are secured;

— an aisle (32) extending longitudinally in cabin (4) and elevated with respect to bridge (20),
and

- beds or cots (14) accessed by said aisle (32) and arranged above seats (12,42) of bridge

(20), transversally with respect to aisle (32) and on both sides of such aisle.

Hlustration 2

12



CA 02573971 2012-11-21

==
!
e .

El'—

%‘,1 ?
)
\

BB £1( bl %@ .,@i@ by w _

d_=F=
T =
o=
£ =
=
=
L=
T =
= ==
=

;‘T

N0
0|0
| 60D

cl



00000000000000000000

WO 2006/021646 PCT/FR2005/001824

18

18




00000000000000000000

WO 2006/021646

PCT/FR2005/001824




CA 02573971 2012-11-21

ARRANGEMENT OF THE UPPER PART OF AN AIRCRAFT CABIN

BACKGROUND OF THE INVENTION

This invention involves the layout of the top part of an aircraft cabin.

The technical domain of the invention involves the transportation of passengers
in an airplane. In a given space, the cabin of an airplane, as many passengers as
possible must be placed while giving them optimal comfort. Usually, three classes of
comfort are offered: first class, business class and coach. In first class and business
class, the seats offered to the travelers are most often convertible seats that offer in an
Initial position, a seat to the passenger and in another position, a cot or bed, more or
less inclined in business class. Various solutions are known for this state of the art to
propose also sleepers to the travelers in coach class. As such, it has been proposed to
use several seats to transform them into raised beds or cots. In general, the number of
beds obtained is fewer than the number of seats. For the known solutions, in general,
there are two seats for one sleeper.

The 1dea that led to this invention 1s to use the space on top of the aircraft cabin
for the beds or cots. The problem is to be able to provide a large number of beds.

Documents of the prior state of the art have already proposed to use the top
space of the cabin of an airplane. As such, document EO-0 901 964 proposes to arrange
In this top space, beds with an aisle in between. As can be seen on the illustrations of
this document, the number of beds 1s very limited. The use of these beds is as a result
rather reserved for navigating personnel. Another document, more recent, document

U.S. Patent No. 6,619,589 also proposes a similar configuration.

SUMMARY OF THE INVENTION

The purpose of this invention 1s as such to provide a large number of sleepers in
the top space of the cabin of an airplane.
For that purpose, 1t proposes an airplane cabin destined for the transportation of
passengers comprising:
- aprincipal structure corresponding to the airplane structure and enclosing the cabin;
- abnidge forming a flat surface on which seats are secured;

- an aisle extending longitudinally in the cabin and raised with respect to the bridge,

1
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and
- beds that can be accessed from said aisle and arranged above the seats secured to
the bridge.

In a further aspect, the present invention provides an airplane cabin used for
transporting passengers comprising: a main structure being a structure of an airplane and
enclosing a cabin; a bridge forming a flat surface on which seats are secured; an aisle
extending longitudinally in the cabin and elevated with respect to the bridge; a storage unit
extending from the bridge to the aisle, the storage unit configured to divide the cabin into
two longitudinal sections with seats arranged on both sides of the storage unit; and beds
accessed by said aisle and arranged above the seats of the bridge, wherein the beds
accessed by the aisle are arranged transversally with respect to the aisle and sides of the
aisle.

In a still further aspect, the present invention provides an airplane cabin used for
transporting passengers comprising: a main structure being a structure of an airplane and
enclosing a cabin; a bridge forming a flat surface on which seats are secured; an aisle
extending longitudinally in the cabin and elevated with respect to the bridge; storage
means for storing luggage, the storage means extending from the bridge to the aisle, the
storage means dividing the cabin into two longitudinal sections with seats arranged on
both sides of the storage means; and beds accessed by said aisle and arranged above the
seats of the bridge, wherein the beds accessed by the aisle are arranged transversally with
respect to the aisle and sides of the aisle.

According to this invention, the beds that can be accessed via the raised aisle are
arranged transversally with respect to the aisle and on both sides of said aisle.

Thanks to this configuration, a much larger number of beds can be positioned on
the top part of the cabin in comparison with the layout of the beds for the prior state of the
art.

The invention proposes also a form of preferred design in which the beds are

suspended on the side of the central aisie of the principal structure of the cabin and are
linked on the opposite side of the aisle to this same structure. The components that then
support the beds can have a light-weight structure and can also be very sturdy because
they are attached to the main cabin structure. For this form of design, one can provide for

instance that the beds are supported by L-shaped structural components, with a first leg of

2
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the L extending considerably in parallel to the bridge and having a length considerably
equal to the length of a bed while the other leg of the L extends considerably
perpendicularly to the first leg, and the free ends of the L-shaped structural elements are
secured to the main cabin structure.

So as not to increase the load suspended from the top part of the main structure of
the airplane for no good reason, the raised aisle is beneficially supported by the cabin
bridge. For the cabin bridge, this 1s not a great surcharge. Indeed, the raised aisle may be
replacing a row of seats and the weight of the components permitting the creation of a
raised aisle should not be greater than the weight of a row of seats, even if it is coach class
seats.

One can provide for a staircase to access each of the ends of the raised aisle. This
statrcase can be turned longitudinally in the cabin, or else, transversally. In the case of a
transversal staircase, it can be double (with access to the aisle from the left and the right).
One might also imagine a curved staircase. A ladder could also permit access to the aisle.
However, this solution, while possible and cheaper than a staircase, is initially not the
preterred solution because it does not permit for quick evacuation of the passengers from
the beds accessed by the raised aisle.

In a form of design, the raised aisle divides the cabin longitudinally in two
longitudinal sections. In such an airplane, one finds then a "wall" that separates the cabin
longitudinally in two. This permits having a aisle with a rather considerable height
permitting the passengers accessing the beds to walk up straight without having to bend
over. In this configuration with two longitudinal sections and when the cabin presents for
Instance seats that can be converted into beds and seats that cannot be converted into beds,
the convertible seats are for instance all located in the same longitudinal section.

To free up maximum space for the passengers on the beds, passage ways for air
ducts and tubing are beneficially provided in a bridge supporting structure.

In a variation of the preterred design, storage spaces are provided under the raised
aisle. This permits having luggage that is very accessible. In addition, a piece of luggage
placed on the floor has a lesser weight than a classic piece of luggage stowed away on top.
Since there 1s a lot of space under the raised atsle, this space can also be used to stow
away carts (or trolleys) used by navigating personnel providing service to the passengers.

It can also receive components secured to the floor, called monuments. For instance, this

3
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can be kitchens used for cabin service (generally called "galleys") or also storage space for
recelving passenger coats and jackets (these spaces are generally designated by the
bEnglish term "Coat stowage™).

To free up maximum space for the passengers in terms of seats and beds, in the
areas where beds are located above the seats, the ceiling of the bridge is preferably and

considerably parallel to the bridge.

BRIEF DESCRIPTION OF THE DRAWINGS

Details and advantages of this invention shall appear even more from the
description that follows, with reference to the attached schematic diagram, on which:

[llustration 1 1s an overhead view of a cabin of an airplane having a layout
according to the invention, and

[llustrations 2 to 5 are views of the transversal sections of the airplane of

tllustration 1 for various configurations.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS OF THE INVENTION

On tllustration 1, one observes an airplane comprising a cockpit 2 in the front of
the airplane and a cabin 4 that extends over the majority of this airplane.

In the front of cabin 4, there is a first compartment 6 in which individual passenger
modules 8 are arranged. In each individual passenger module 8, there is a convertible seat
that can receive a passenger in the seated and sleeping position. Other comfort accessories
are also provided in the module. Compartment 6 is as such called here, a first class
compartment.

Behind the first compartment 6. there is a second compartment 10 that includes on
the one hand seats 12 (non convertible into beds) and on the other hand, sleepers 14. Seats
12 and beds 14 are arranged at different levels. As such, beds 14 are located above seats
12, with all seats 12 on the same level. corresponding to a level where the individual
passenger modules 8 are located. This second compartment 10 is described in greater

detatl below.
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Finally, in the back of cabin 4, there 1s a third compartment 16 where seats 12 are
arranged similar to those of second compartment 10. These seats 12 are arranged at a same level
as seats 12 of second compartment 10 and individual passenger modules 8 of first compartment
6.

[llustration 2 represents a cross section of the airplane fuselage of 1llustration 1, with the
section carried out at the level of second compartment 10.

On 1illustrations 2 to 4, a main structure 18 of the plane 1s represented at the boundary of
the cabin by a double line. That can be a classic airplane structure such as the one known to the
expert in the field. In a classic manner, a bridge 20 extending longitudinally with respect to the
plane separates cabin 4 by a luggage space 22. Brndge 20 1s supported by a structure 24
consisting of among other beams secured to main structure 18. The luggage space 22 shows a
floor 26 and is destined to receive in its portion at the level of the cross section, standardized
containers 28.

In the rest of the description, 1t 1s assumed that bridge 20 1s horizontal and extends for the
same level over the full length and width of the airplane. It 1s also assumed that the cabin is
located above the bridge while the luggage space is located below 1t.

In the top part of cabin 4, and more specifically of second compartment 10, beds 14 are
located. The latter are arranged horizontally, 1n other words, in parallel to bridge 20 and they are
positioned transversally with respect to the cabin. As one can see on illustration 1, here we have
two rows of beds 14. These two rows are arranged on either side of a central aisle 32.

Beds 14 are supported by L-shaped supporting components 34. These supporting
components 34 are arranged 1n such a way that one leg of the L extends horizontally and the

other leg extends vertically upwards in cabin 4. . The free ends of the L legs are each secured to a
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main structure 18 of the cabin. As such, two mezzanines are formed that extend longitudinally on
both sides of the plane. Aisle 32 permits access to these mezzanines. Its has a floor 36
comparable to a foot bridge secured to bridge 20. As such, an elevated path is created with
respect to bridge 20, in the center of cabin 4. Access to this path is possible by two staircases 38,
a staircase at each end of aisle 32. A lateral wall 40 ties floor 36 on either side of aisle 32 to beds
14. Aisle 32 1s thus isolated from the rest of second compartment 10.

Floor 36 rests preferably on storage bins. The latter can be used to hold the luggage of the
passengers in second compartment 10. Under floor 36, there is sufficient space to store all the
luggage of the passengers traveling in the second compartment if one takes into account the
maximum allowable size of the luggage usually authorized to be carried inside the cabin. Also,
there 1s even sufficient space to stow away under floor 36 galleys usually used by commercial
navigating personnel to perform services on board the plane. The presence of this stowage space
permits eliminating storage bins that are usually found on top of the cabin. Likewise, in the top
part of the cabin, more space is available and this space 1s used for the comfort of the passenger
occupying beds 14.

To free up even more space on top of cabin 4, structure 24 carrying bridge 20 is
organized in such a way to permit passage of various ducts and conduits. As such, under bridge
20, 1n structure 24, for instance, electrical bundles, hydraulic conduits and air ducts are installed.
Air ducts for the ventilation of the cab can be located in luggage storage areas 22, immediately
under structure 24 that carries bridge 20 and near the outside wall of the plane. The location that
receives these air ducts 1s 1dentified by reference 41. These conduits then pass between the

structural rods and the skin of the aircraft. For the ventilation of the top part of cabin 4, conduits
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can be provided along the transversal structural elements called frames to feed air into this part
of cabin 4.

[llustration 3 shows a variation of the design of illustration2. The difference here is that
there are three front seats on each side of central aisle 32 at the level of bridge 20 while, as can
be seen on the drawing, there are four in the configuration of illustration 2.

The configuration shown on illustration 4 is original by the fact that convertible seats 42
are located on one side of central aisle 32 while on the other side of this central aisle, there are
seats 12 corresponding to the seats that are usually found in the coach section compartments. In
general, 1n a plane with a single bridge, the seats for the coach class are arranged in the back of
the cabin while the first and business classes are arranged in the front of the cabin. Here, first
class and business class passengers are located to the right of the plane, with respect to the
direction of operation of the plane (in other words, to the Ieft on illustration 4) and the coach
class passengers to the left of the plane. As such, during embarking, the coach class passengers
do no longer pass through the first class and business class compartments and are directed
directly towards the coach class compartment.

The solution proposed above for arranging beds in an airplane, for the first time, permits
offering travel lying down to a large number of passengers in coach class. For sure, there are
tewer beds than seats proposed in coach class but one could for instance consider having two
different price levels in coach class: with or without beds.

The solution proposed tor having beds does not create any considerable excess load for
the plane. Indeed, as was indicated above, the solution proposed leads to the removal of all

storage bins on top. These binds represent a rather considerable weight. A very considerable
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weight gain 1s achieved by replacing these luggage bins usually stowed on top 1n bins or racks
located on the bridge and serving as support for floor 36 of central aisle 32.

The solution proposed permits having an aisle 32 in which passengers can move around
without having to bend. It 1s also possible to vacate the airplane within the period of time
prescribed by the aeronautical codes.

The fact of eliminating the luggage bins usually located on top also permits freeing up
space high up in the cabin. As such, beds 14 can be arranged at a distance from the bridge that is
barely greater than the height of a man. The level of these beds can as such be considerably
reduced with respect to the beds of the previous state of the art that are located in the top part of
the cabin of an airplane. This reduction of the level of the beds allows among other for a greater
width at the beds and permits to have up 1n the cabin, at a same level, two persons stretched out
transversally in the direction of flight of the plane as well as a central aisle.

This invention 1s not limited to the forms of design described above as non-limiting
examples. It also concerns all the vanations of design within reach of the expert in the field,

pursuant to the claims that follow.
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