Office de la Propriete Canadian CA 2632276 A1 2007/07/05

Intellectuelle Intellectual Property

du Canada Office (21) 2 632 276
v organisme An agency of 12y DEMANDE DE BREVET CANADIEN
d'Industrie Canada Industry Canada

CANADIAN PATENT APPLICATION
13) A1

(86) Date de depot PCT/PCT Filing Date:

(87) Date publication PCT/PCT Publication Date: 200//07/05
(85) Entree phase nationale/National Entry: 2008/06/04

2006/12/27 51) Cl.Int./Int.Cl. 564D 7171/06 (2006.01),
B640 17/00(2006.01)

(71) Demandeurs/Applicants:
AIRBUS DEUTSCHLAND GMBH, DE;

(86) N° demande PCT/PCT Application No.: EP 2006/012545 AIRBUS SAS. FR

(87) N° publication PCT/PCT Publication

No.: 2007/073938 (72) Inventeurs/Inventors:

(30) Priorités/Priorities: 2005/12/29 (US60/754 745); SAINT-JALMES, BRUNO, FR;

2005/12/29 (EPOS 028 664.0)

REZAG, ANDRE, FR;
ZANEBONI, JASON, FR;
SCHUMACHER, MARKUS, DE;
MUIN, ANDREW, DE;

HAACK, CORD, DE;

CARR, MICHAEL, FR

(74) Agent: BORDEN LADNER GERVAIS LLP

(54) Titre : MODULE POUR AERONEF

54) Title: MODULE FOR AN AIRCRAFT

(57) Abréegée/Abstract:

The present Invention relates to a module for an aircraft. The aircraft having a fuselage structure (6) and a floor element (5).The
floor element (5) defining a floor plane. The module comprises a frame device (2), wherein the frame device (2) Is adapted for

mounting a functional element (4) and whe
at a first location In the floor plane (7). The f

reln the frame device (2) Is adapted for attachment to the floor element (5) of the aircraft

rame device (2) Is adapted for attachment to the fuselage structure (6) of the aircraft at a

second location (7'), whereln the second location Is not in the floor plane.

:':‘;‘:‘-';:;‘:': Bt N,
R A -:::; N7
> \) Q"’...

SN 4

I*I ] . Prven, B N o
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca OPIC 48 @igmr -~

“y 3Ty d A, . S S \
L RSN
4
3

OPIC - CIPO 191




07/073938 A1 IV 0 A0 00 ORS00 0

CA 02632276 2008-06-04

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization [#

International Bureau

(43) International Publication Date
S July 2007 (05.07.2007)

(51) International Patent Classification:
Bo4D 11/06 (2006.01) B64D 11/00 (2006.01)

(21) International Application Number:
PCT/EP2006/012545

(22) International Filing Date:
27 December 2006 (27.12.2006)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
05 028 664.0
60/754,745

29 December 2005 (29.12.2005)
29 December 2005 (29.12.2005)

EP
US

(71) Applicants (for all designated States except US): AIR-
BUS DEUTSCHIAND GMBH [DE/DE]; Kreetslag 10,
21129 Hamburg (DE). AIRBUS SAS [FR/FR]; 1 Rond
Point Maurice Bellonte, F-31707 Blagnac Cedex (FR).

(72) Inventors; and

(75) Inventors/Applicants (for US only): SAINT-JALMES,
Bruno [FR/FR]; 35, rue Saint Luc, F-31400 Toulouse
(FR). REZAG, André [FR/FR]; 17, rue Maurice Melat,
F-31200 Toulouse (FR). ZANEBONI, Jason [FR/FR];

(54) Title: MODULE FOR AN AIRCRAFT

(74)

(81)

(84)

(10) International Publication Number

WO 2007/073938 Al

3, Avenue Octave Lery, F-31000 Toulouse (FR). SCHU-
MACHER, Markus [DE/DE]; Gebrueder-Grimm-Weg
30, 21614 Buxtehude (DE). MUIN, Andrew [DE/DE];
Kohldiestelstrasse 4, 21698 Harsefeld (DE). HAACK,
Cord [DE/DE]; Lindenstrasse 18B, 21643 Beckdorf (DE).
CARR, Michael [CA/FR]; 2 Allée de Pornichet, F-31770
Colomier (FR).

Agent: KOPF, Korbinian; Maiwald Patentwalts GmbH,
Elisenhof, Elisenstr. 3, 80335 Miinchen (DE).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

Al, AU, AZ,BA, BB, BG, BR, BW,BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
LT, LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,
RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every

kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
/W), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

[Continued on next page]

P

— 107 2 P77 22

& (57) Abstract: The present invention relates to a module for an aircraft. The aircraft having a fuselage structure (6) and a floor
N clement (5).The floor element (5) defining a floor plane. The module comprises a frame device (2), wherein the frame device (2) is
adapted for mounting a functional element (4) and wherein the frame device (2) is adapted for attachment to the floor element (5)
of the aircraft at a first location in the floor plane (7). The frame device (2) is adapted for attachment to the fuselage structure (6) of
the aircraft at a second location (7'), wherein the second location is not in the floor plane.

O
=




CA 02632276 2008-06-04

WO 2007/073938 A1 IHIHHVA!R AR AT 1 0 TR

European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, — with amended claims
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, Date of publication of the amended claims: 9 August 2007
GN, GQ, GW, ML, MR, NE, SN, TD, TG).
For two-letter codes and other abbreviations, refer to the "Guid-

Published: ance Notes on Codes and Abbreviations" appearing at the begin-
—  with international search report ning of each regular issue of the PCT Gazette.



CA 02632276 2008-06-04

WO 2007/073938 PCT/EP2006/012545

10

15

20

235

30

Module for an aircraft

Reference to related applications

This application claims the benefit of the filing date of European Patent Application
No. 05 028 664.0 filed December 29, 2005 and of United States Provisional Patent
Application No. 60/754,745 filed December 29, 2005, the disclosure of which

applications is hereby incorporated herein by reference.

Technical Field

The present invention relates to a module, a system and a method for aircrafts, the

use of a module in an aircraft and to an aircraft.

Background of the invention

Today’s commercial aircraft cabins are designed to accommodate passengers and
their luggage by providing several distinct and largely independent components.
More precisely, the individual passenger cabin environment is made up of seats, for
instance including underseat stowage, life vests, information placards, literature
pouches, plus overhead stowage bins including passenger service units, for instance

reading lights, air outlets, information signs, loudspeakers and supplemental oxygen.

These 1items are mostly designed by different parties and integrated or assembled on
the aircraft in fixed locations with the specified spatial arrangement. Aircraft
provisions for the attachment of seats are typically provided via floor structure with
Iimited incremental positioning. Overhead stowage bins are installed in a fixed
location and provide accommodation for PSU (Passenger Service Unit) components.
The layout of a specific customer cabin is fixed to a certain configuration and
involves a significant effort by the aircraft manufacturer to vary the installation and

also on behalf of the customer to make adaptations in service.
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Further on, today’s passengers carry personal belongings on board of the aircraft
which have to be placed in stowage bins. The available space has to be shared with
the others. This situation is derived from a classical baggage stowage compartment
type, which i1s oriented longitudinally along the cabin, for instance in the x-direction
respectively the longitudinal direction of the fuselage. The opening of the stowage
bins 1s typically above the aisle orthogonal to the longitudinal direction of the
fuselage, so that the passengers interfere themselves. This results in inefficient

turnaround time and the poor access to the belongings during the flight.

In the past, many different seat and stowage bin configurations and further partial
solutions were accomplished to improve the space situation in the cabin of an

aircraft.

For instance, DE 43 01 681 C1 describes a satellite like a PSU which can be shifted
in longitudinal direction without disrupting any of its functions. All PSU functions
are fed to the PSU. DE 195 02 658 C1 describes essentially the same functional
principles for satellites, but the unit is supported by a flexible arm that allows the
PSU to give way to the opening of a pivoting bin. DE 195 33 981 C1 reveals an
arrangement with PSU functions around the individual passenger seat and unfolds a
privacy umbrella when the seat is reclined. The feeding of the PSU function allowing
for layout changes. DE 195 34 025 discloses PSU functions around the passenger
seat and 1s designed in a column. The column can be part of the transversal seat
structure or 1s separate flats transversal elements on the floor either in front of the
seat or behind it and companying the seat roll without functional disruption when it

1s moved for a change of layout.

Summary of the invention

It 1s an object of the invention to provide a stable installation for functional elements.
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The object may be solved by a module, by a system and by a method for an aircraft,
by the use of the module in an aircraft and by an aircraft with the features according

to the independent claims.

According to an exemplary embodiment of the invention a module for an aircraft 1s
provided, wherein the aircraft having a fuselage structure and a floor element. The
floor element is defining a floor plane. The Module comprises a frame device
wherein the frame device is adapted for mounting a functional element. Further, the
frame device 1s adapted for attachment to the floor element of the aircraft at a first
location in the floor plane and the frame device 1s adapted for attachment to the

fuselage structure of the aircraft at a second location. Thereby, the second location 1s

not in the floor plane.

According to a further exemplary embodiment of the invention, a system for
providing a module for an aircraft i1s provided. The system comprises a plurality of
modules according to the present invention and a control unit. The plurality of
modules is adapted to be movable electrically, wherein the control unit 1s adapted to
control the plurality of modules in such a way, that each of the plurality of modules

1s movable along a fuselage.

According to a further exemplary embodiment of the invention, a method for is
provided. Thereby, a functional element is mounted to a frame device. The frame
device 1s attached to a floor element of the aircraft at a first location in the floor plane
and further on, the frame device 1s attached to the fuselage structure of the aircraft at
a second location. Thereby, the floor element is defining a floor plane, wherein the

second location is not in the floor plane.

In the following, the expression “functional element” shall define for instance all

installations in the cabin of an aircraft, that are installed in the environment of the
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passenger, such as seats, stowage bins, monuments, galleys, lavatories, movable
class dividers, PSU’s (passenger service units), lighting, air condition, loudspeakers,

televisions, computers and oxygen masks etc..

The wording fuselage structure shall define for instance the fuselage skin, the aircraft
frames, the aircraft stringers or the cabinrelated parts. The wording floor element

shall define for instance the different floor levels inside an aircratt.

With the present invention it is possible to provide more stability for the connection
of the functional elements. In order to meet current safety standards for functional
elements it 1S necessary to design the connections of functional elements in such a
manner, that the functional elements are able to withstand loads of 16 g in each
direction. By using common connection methods, great effords have to be
accomplished to comply with these requirements. As a result the connecting systems
are very heavy and huge constructions. With the present invention, a lighter
connection can be provided. By connecting the functional elements not exclusively
in the floor plane but also in another plane, for instance to a fuselage structure, the
forces that affect the functional elements can be reduced, because for instance the

loads induced by acceleration torque can be minimized.

According to a further exemplary embodiment, the frame device surrounds the
functional element. The frame device 1s connected to the functional element by at
least two connection points, whereby the connection points are not located in the
same plane. Thereby, the frame device surrounds the centre of gravity of the
functional element, so that the an optimized load distribution of acceleration forces
can be provided and torques reduced or avoided. Therewith the frame device
provides more stability. If a connecting line between two connecting points of the
frame device to the functional element runs through the centre of gravity of the
functional element an optimized load distribution of the functional element can be

provided.
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According to a further exemplary embodiment of the invention, the frame device 1s
adapted for a slideable attachment to the floor element of the aircraft and the fuselage
structure, such that the frame device is relocatable from a first position in the aircraft
by a sliding movement to a second position in the aircraft. The second position can

be at a distance in the longitudinal direction of the aircraft from the first position.

With this exemplary embodiment a very flexible cabin layout can be provided. In
airplanes many functional elements like oxygen masks, seats or air condition are
often fixed to the floor elements or the fuselage structure. By changing the seat
configuration, also the functional elements in the overhead area have to be changed
accordingly to the new seat position. In common airplanes, the functional elements in
the overhead area are fixed to the floor structure, so that it is very complicated to
change their position. According to the present invention, the functional element 1s
attached by an attachment element to a relocatable frame device. This frame device
can be fixed to the primary aircraft structure or the secondary structure, such as the
cabin related parts and the floor in such a way, that in case of changing the cabin
layout or position of all functional elements, for instance a seat position, a further
functional element for instance a stowage bin, will be repositioned automatically by
changing the position of the frame device. Thus, a new cabin layout can be
configured rapidly. By using the present invention, airliners could be able to adapt
the capacity of their cabin layouts, such as for instance business or economy class
layouts, to the amounts of the tickets sold for each class. Therefore, by changing the
position of each module in a very short period of time, flexible capacities of 1.e.
business class or economy class can be configured by enlarging or reducing the
distance between the modules respectively the seats. Very short turnaround times and

an optimized utilization can be provided.

According to a further exemplary embodiment of the invention, the floor element of

the aircraft and the fuselage structure comprise a rail element. The rail element 1s
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adapted for mounting the frame device slideable in such a manner, that the frame
device is relocatable along the rail element. With this rail principle, an efficient
construction is provided to remove the module easily in direction of the rail.
Depending on the forces that affect the module a plurality of rails can be provided on
a plurality of connection points around the frame device in order to reinforce the
fixation of the module. In case of changing the cabin configuration, the module can

easily slide so that the reconfiguration time can be shortened.

According to a further embodiment of the invention, the module further comprises a
damper element. The damper element 1s thereby attached between the module and at
least to one of the fuselage structure and the floor element. The damper element is
adapted to reduce for instance the acceleration forces, that affect the module for
instance in case of a 16 g crash deceleration. Therefore the maximum loads can be
reduced by the damper element, so that the forces respectively acceleration/
deceleration loads at the connection points between the module and the fuselage or
floor are minimized. According to a further embodiment of the invention, the damper

element 1s located 1n the rail element or 1n the frame device.

According to a further embodiment of the invention, the module further comprises an
adapting element, whereby the adapting element is located between the module and
at least to one of the fuselage structure and the floor element. Thereby, the relative
movement between the fuselage structure or the floor elements and the module can
be absorbed. During the flight the fuselage is deformed for instance by influence of
the 1n-tlight loads, so that the connection points can be designed flexible by using the
adapting element. The adapting element can for instance consist of a flexible lever or

telescoping halves of a frame device.

According to a further exemplary embodiment of the invention the functional
element 1s movable 1n respect to the frame device. Therewith, each position of the

functional element can be placed individually along the frame device. For instance
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by using a seat element as first functional element, the height or the longitudinal
position can be changed individually. For instance, by using a stowage bin as a
functional element also the height of the stowage bin can be configured individually
so that for instance smaller persons can access the stowage bin more easily. This can
be realized by constructive elements for instance by fixing the attachment element to
the frame device eccentrically. Also other constructions such as rails or a snap
construction can be provided. Thus, the comfort for each passenger can be raised

enormously because everybody can adjust his personal environment.

According to a further exemplary embodiment of the invention, the frame device
comprises a plurality of frame elements, wherein the frame elements are mounted
detachably. By using a plurality of frame elements to generate a frame device, for
instance the measures of the frame element can be designed individually. During the
installation of the modules, it is much easier to carry the single frame elements into
the aircraft than the whole frame device itself. Therewith the assembly and the
installation of the frame device including the functional elements can be eased

enormously.

According to a further exemplary embodiment of the invention, the frame elements
can be connected adjustable. Therewith an already installed frame device including
the plurality of frame elements can be adjusted easily without reassembling the
frame. Especially by changing the position of the module along the longitudinal
direction of the fuselage of an aircraft, sometimes in the front and/or the rear end a
smaller diameter than at the centre section can be encountered. Thus, the frames ot
the module have to be adjusted in case of sliding the modules along a fuselage. By
using this exemplary embodiment of the present invention an adjustment of the
module size, respectively the frame device, can be accomplished very fast and very

easily.
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According to a further exemplary embodiment ot the present invention, the plurality
of frame elements are designed telescopically for providing for instance flexible
measures of the frame device. According to a further exemplary embodiment of the

present invention, the frame elements can also be adapted to be foldable.

According to a further exemplary embodiment of the invention, each frame element
of the plurality of frame elements has a different shape in comparison to the plurality
of frame elements. Thus, a plurality of different shapes of the frame device can be
accomplished, so that very flexible installations of the module in a fuselage of an

aircraft can be provided.

Favourite shapes in frame elements or frame device configurations can be closed,
surrounding frame shapes, such as circles, rectangles or other closed shapes, but also
open shaped frames like for instance frames with a C-shape, G-shape, [-shape, L-

shape, A-shape, H-shape or T-shape etc..

According to a further exemplary embodiment of the present invention, the module 1s
adapted to be connectable to a primary aircraft structure in such a manner, that the
module absorbs loads from the primary aircraft structure. The wording “Primary
aircraft structure” defines all fuselage parts that are supporting the structure of a
fuselage, such as frames and stringers. Therewith the functions of the fuselage
primary structure and the frame device according to the present invention can be
combined. By connecting the module to the primary aircraft structure in a load
carrying manner, the inventive module of this embodiment can reinforce the primary
aircraft structure. Thus, most of the structural frames or stringers can be combined or
integrally performed with a module according to the present invention, so that the

total weight of the structure and the costs can be reduced.

According to a further exemplary embodiment of the present invention, the frame

device is shaped in such a way, that the frame device conforms with the shape of at
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least one of the fuselage structure and the floor element. Thus, the frame device can
be installed very space-saving in the aircraft fuselage and additionally no disturbing

elements, such as frame pillars, can be recognized by the passengers.

According to a further exemplary embodiment of the present invention, the
functional element is mounted modularly to the frame device. Therewith the
functional element can be replaced individually. For instance by using a seat device
as first functional element, it can be very useful to exchange business class seats with
economy class seats. Also by using restrooms as functional element the airliners can
exchange easily and very fast the toilet instead of a row of seats. Thus, the airplane
can provide more efficiency, because every airline can adapt cabin layouts according

to their own needs.

According to a further exemplary embodiment of the present invention the functional

element consists of a transversal stowage bin.

According to a further exemplary embodiment of the present invention, the
transversal stowage bin comprising an opening for placing items in the transversal
stowage bin, wherein the aircraft has a longitudinal direction in or against flight
direction and wherein the opening is accessible in or against flight direction. In
common passenger aircrafts, loading or unloading luggage into/ out of the stowage
bins is very time consuming, because the openings of the stowage bins are accessible
from the aisle of the cabin, respectively from an orthogonal direction to the
longitudinal direction of the fuselage respectively to the flight direction. In case that
one passenger tries to put items into the stowage bins it is impossible for other
passengers to bypass this passenger along the aisle. By using the module according
to this exemplary embodiment, each passenger can have his individual transversal
stowage bin, that is operable from the transversal passage way between two
neighbouring seat rows. Additionally by using this inventive transversal stowage bin

assembly, it is possible to provide more space between the seat rows , because no
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overhead elements need to be installed above the transversal passage way between
two seat rows. Thus, there 1s also more available space for each passenger. Further
on, by installing separation walls in the transversal stowage bin, an individual

stowage bin for each passenger can be provided.

According to a further exemplary embodiment of the invention, the stowage bin
comprises at least one functional tool, wherein the at least one functional tool is
selected from the group consisting of lighting, air condition, loudspeakers,
televisions, computers and oxygen masks. Thus, these functional tools can be fixed
to the functional elements such as the stowage bin. Therewith by moving or
relocating the module including the stowage bins, all functional tools will also be
repositioned. The functional tools can also be fixed integrally or removable with a

stowage bin.

According to a further exemplary embodiment of the invention, the functional

element consists of a seat element.

According to a further exemplary embodiment of the present invention, the seat

element is adapted to be foldable, so that modules that are not in use can be pushed

20 together and placed in a space-saving manner at one end of the cabin. For instance, if
more first or business class seats are required, also more space between the modules
respectively the seat rows is required, so that the excessive modules have to be stored
in the cabin end. By folding the seats or also the stowage bins more modules can be
stored easily.

25

According to a further exemplary embodiment of the present invention, at least one
of the first functional element and the second functional element is selected from the
group of monuments, galleys, lavatories, PSUs, lighting, air condition, loudspeakers,

televisions, computers and oxygen masks.

30
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According to a further exemplary embodiment of the invention, the module further
comprises a supply connection for supplying at least one of the first functional
element and the second functional element wherein the supply connection is adapted
to be engageable with supply elements of the fuselage. Thereby, for instance a rail
can be provided on the fuselage side to keep sliding contact in case the module 1s
repositioned. By providing a flexible connection between the functional elements and
the supply elements of at least one of the fuselage and the floor element, it 1s assured
that even in case of relocating the modules, each of the functional elements 1s
connectable to required sources, for instance electricity, cooling air or oxygen. Or all
supplied functions like i.e. electricity, cooling air or oxygen can be provided by

feeder rails, thus modules can relocated without disrupting any supply function.

According to a further exemplary embodiment of the present invention, the frame
device comprises a plurality of functional elements, for instance by using seats as a
first functional element and stowage bins as second functional element, a frame
device according to this exemplary embodiment can provide for instance a row of a
random number of seats and a random number of stowage bins. By relocating the
module, also all seats and stowage bins will be relocated in the same step. Also the

desired amounts of other kinds of functional elements can be attached to one frame

device.

According to a further exemplary embodiment of the present invention, the module
comprises a plurality of frame devices. Therewith it 1s possible, for instance, to
design a module having an upper frame device including a functional element, for
instance, a stowage bin and lighting, and having a second frame device including
seats. Thus, it is possible to replace each frame device individually without a
connection between the first frame device and the second frame device. Therewith

more flexibility can be provided.
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Usable materials for frame devices can consist of carbon fibre, aluminium or various

composite fibres, glare etc..

According to a further exemplary embodiment of the method, an adapting element

adapts to the relative movements between the module and the fuselage.

According to a further exemplary embodiment of the method, a plurality of frame

elements of the frame device is connected adjustably for providing flexible measures

of the frame device.

According to a further exemplary embodiment of the method, the plurality of frame
elements is modularly connected, wherein each frame element of the plurality of
frame elements has a different shape in consideration to the plurality of frame

elements.

According to a further exemplary embodiment of the method, the module 1s
connected to the primary aircraft structure for absorbing loads in such a manner, that

the module is part of the primary aircraft structure.

According to a further exemplary embodiment of the method, the functional element

is mounted modularly for being exchangeable.

According to a further exemplary embodiment of the method, the functional element
is supplied in such a way, that a supply connection of the module is connected with
supply elements of at least one of the fuselage structure and the floor element. By
using a feeder rail principle, a sliding contact between the module and the fuselage

can be provided.
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According to a further exemplary embodiment of the method, the frame device can
be operated electrically for moving the module along at least one of the fuselage

structure and the floor elements by means of a control unit.

According to a further exemplary embodiment of the invention, the module having

the above- mentioned features is used in an aircratt.

According to a further exemplary embodiment of the invention, an aircraft

comprising a module having the above mentioned features is provided.

The exemplary embodiments of the module are also valid for the system and the

method as well as for the use and the aircraft and inversely.

Brief description of the drawings

In the following, exemplary embodiments of the present invention will be specified

for further explanation and for better understanding with reterence to the attached

drawings:

Fig. 1 shows a schematic view of an exemplary embodiment of the module
with an open frame shape according to the present invention;

Fig. 2 shows a schematic view of an exemplary embodiment of the module
with a closed frame shape according to the present invention;

Fig. 3 shows a schematic view of an exemplary embodiment of the module

with an closed frame shape and supported standing places for

passengers;
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Figs. 4 schows a schematic view of a damper integrated in a rail in order to
absorb 16g loads;

Fig. 5 shows a schematic view of a damper integrated in a frame device In
S order to absort 16 g loads;

Fig. 6 shows a schematic view of an open frame in a U-shape;

Fig. 7 show a schematic view of rails surrounding the centre ot gravity of the
10 module;

Fig. 8 shows a schematic view of an exemplary adapting system of the

module to the relative movement of the fuselage; by means of a lever;
15 Fig. 9 shows a schematic view of an exemplary adapting system of the
module to the relative movement of the fuselage by means of a
telescoping element within the frame device;
Fig. 10 and 11 show a schematic view of an exemplary embodiment for
20 adjusting the functional elements;
Fig. 12 and 12° shows the an exemplary arrangement of seats 1n two different
seat pitches and heights;
25 Fig. 13 and 15 show exemplary embodiments of different frame shapes
Fig. 16 and 17 show exemplary front view of cross-sections including

exemplary embodiments of different frame shapes ;
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Fig. 18 and 19 showing a schematic view of a cabin layout according to one

exemplary embodiment of the present invention;

Fig. 20 shows a schematic front view of a cabin layout according to an

exemplary embodiment of the present invention;

Fig. 21 shows an exemplary view of a supplying system according to one

exemplary embodiment of the present invention;

Fig. 22 shows a schematic view of an aircraft fuselage using the modules as a
part of the aircraft primary structure according to one embodiment of

the present invention; and

Figs. 23 and 24 show an exemplary embodiment of the module comprising two

independent frame devices.

Detailed description of the preferred embodiments

Similar or relating components in the several figures are provided with the same

reference numerals. The view in the figures is schematic and not fully scaled.

Fig. 1 to 3 illustrate schematic views of exemplary embodiments of the present

- vention. A module for an aircraft is shown, wherein the aircraft having a fuselage
structure 6 and a floor element S. The floor element 5 defining a tloor plane. The
module comprises a frame device 2 wherein the frame device 2 is adapted for
mounting a functional element 4. The frame device 2 is adapted for attachment to the
floor element S of the aircraft at a first location 7 in the floor plane and wherein the
frame device 2 is adapted for attachment to the fuselage structure 6 of the aircraft at a

second location 7°. The second location 7’ is thereby not in the floor plane.
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It is further illustrated a rail element 8 whereby the frame device 2 can be fixed
relocatable respectively movable to the rail 8. By using as shown an aircraft seat 14
or an overhead stowage bin 11 as functional element 4, an easy relocation of the
whole module 1 can be provided. In common aircraft cabin it 1s very complicated
and time consuming to change the seat layout. When changing single seat positions,
all necessary overhead functional elements such as oxygen masks, lighting or air
condition need to be adapted separately to the new seat position. As shown in Fig. 1,
by replacing the seat elements 14 of the described module, the overhead functional

elements 4, 11 will be relocated automatically.

Fig.1 shows thereby an open frame shape 2, wherein Fig 2 and 3 illustrate a closed

frame shape 2. By using a closed frame shape, more stability can be provided.

Fig. 3 shows a exemplary embodiment of supported standing places for passengers.
The centre of gravity of the passengers body is thereby very high above the tloor 35,
so that by fixing the support 14 just on the floor section 3 will lead to high torques.
By means of the frame device 2 the frame surround the centre of gravity, so that high

torques are avoided.
Fig. 4 illustrates a damper element 3 integrated in a rail in order to absorb 16g loads.

Fig. 5 shows a schematic view of a damper integrated in a frame device in order to

absorb 16 g loads;

Fig. 6 shows a schematic total view of a frame device 2 of a module 1, which 1s
movably connected to the rail element 8. As shown a plurality of connection
elements 3 that are connected to the rail elements 8 can be p;rovided in order to
reinforce the connection between the module 1 and the fuselage 6. Fig. 6 1llustrates

an open frame 2 with its open portion at the upper end of the surrounded area and
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hence describing a U-shape that allows the use of the module 1 1n combination with a
conventional longitudinal bin 11. The typical layout flexibility of the module 1s
provided by all functional elements of a PSU being contained in a horizontal beam

that 1s connected to the U-shaped frame 2.

Fig. 7 shows an exemplary construction for attaching the module 1 relocatably and
moveable to the fuselage structure 6 and the floor element 5. By using rails it 1s
possible to provide an easy constructive method for moving the frame devices 2
respectively the module 1. Connection elements 3 may be fixed to the frame device
and are movably engaged with the rail 8. The frame device 2 provides thereby a

closed, surrounding shape.

Fig. 8 and 9 illustrate a frame device 2 that is connected to a fuselage 6, wherein an
additional adapting element 9 1s included. In this exemplary embodiment, the
adapting element 9 i1s connected to the frame device for adapting relative movements

between the fuselage 6 and the frame device 2.

In Fig. 8 the frame device 2 adapts to the relative movements of the fuselage

structure 2 by means of an adapting lever 9.

Fig.9 shows a schematic view of an exemplary adapting system of the module to the
relative movement of the fuselage by means of a telescoping element within the

frame device.

Fig. 10 and 11 show a further exemplary embodiment of the present invention
whereby the functional elements 4, 5 can be relocatably fixed to the frame device 2.
The functional element 4 is fixed thereby adjustable to the frame device 2 to enable
an adjustment. To realize the adjustability of the functional elements 4 simple
constructions can be provided, for instance by connecting the attachment elements or

the functional elements eccentrically to the frame device 2. As shown with the
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arrows in Fig. 10 and 11, the functional elements, here for instance the seats or the

stowage bins, can be adjustable in height.

Fig. 11 shows a more detailed view of an adjustable seat 14 that is adjustably

mounted to the frame device 2.

Fig. 12 shows an exemplary view of a seat layout with reduced seat pitch made
possible thanks to an increased seat height. The increased seat height allows for an

increased luggage volume below the seats.

Fig. 12° shows an exemplary view of a seat layout with increased seat pitch but
reduced seat height for more comfort. The modules not in use are stowed away in

one end of the cabin.

The Figs. 13 to 15 are showing some exemplary embodiments of different frame
shapes. Fig. 13 1llustrates a closed, surrounding frame device 2 consisting of several
frame elements 10. The frame elements 10 form two closed frames, wherein in the
upper rectangle frame a stowage bin 11 can be located and in the lower rectangle a

seat row 14 can be installed as shown in Fig. 13°.

Figs. 14 and 14’ show an open frame device consisting of frame elements 10 with an
open shape, here in a C-shape. On the bottom elements 10, a step is provided
wherein in the lower stage provides a functional element 4, for instance a seat

element 14, and in the upper stage a stowage bin 11 for storing items.

Figs. 15 and 15° show a further shape of the frame device 2 consisting of several
frame elements 10 wherein a lower section builds a C-shape but also containing an
upper section. In the lower section a functional element 4 can be placed, for instance
a seat element 14, whereas in the upper section a stowage bin 11 can be placed as a

functional element 4.
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Fig. 16 and show a front view of a cross-section of a fuselage, wherein Fig 16. shows
a three level fuselage layout. In the second and third level all differently shaped
frame devices 2 are installed for the various purposes. In the middle stage for
instance the shape of the frame device shown in Fig. 10 is installed on the right and
the left side for providing an optimal cabin layout with optimized space saving
installation. In the middle of the second and third level frame devices according to

Fig. 8, 8’ are installed for providing a space-saving cabin layout.

Fig. 17 shows a single deck two aisle fuselage cross-section equipped with open
frame modules 1. The open portion of the respective frame is adjacent to the

respective aisle.

Fig. 18 and 19 show three-dimensional views of cabin layouts according to an
exemplary embodiment of the present invention. As illustrated, the frame devices 2
are curved either in longitudinal direction of the fuselage 6 or in such a way to
conforin to the shape of the sidewalls of the fuselage 6. By curving the frame devices
2 in a longitudinal direction of the fuselage 6, the field of vision of the passengers
will be optimized. By conforming the shape of the frame device 2 with the fuselage
structure 6, the available space in the cabin will be optimized and disturbing frame
parts can follow the contour of the side panels of the aircraft structure. As shown, the

frame shape can either be opened to the aisle side or the window side.

Additionally, as shown in Fig. 18 and 19, the aisle between the seat rows can be kept
free of any overhead elements such as stowage bins or oxygen masks, so that the

available height increases the comfort level for the passengers.

Figs. 20 and 20’ show an exemplary embodiment of the present invention wherein
the stowage bins 11 are accessible in longitudinal direction of the fuselage. As seen

in Fig. 20°, by accessing the stowage bin 11 in longitudinal direction, the aisle
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between the seats 14 in longitudinal direction can be kept free.. As a result the
rurnaround time can be shortened. By installing a dividing wall, also individual
stowage bins 11 for each passenger can be provided. The overhead stowage
compartments 11 can be designed as fixed bins with a floor and an upper hinged lid
to give access when stowing luggage or as movable bins which move downward
around a pivot or by various kinematics like parallelograms or others. Luggage can

also be stored under the passenger seats.

Fig. 21 shows an exemplary embodiment of a supply system for the functional
elements 4 or the functional tools 13. As seen in Fig. 21, a supply connection 15 1s
fixed to the frame device 2, that can be adapted to be engageable with a supply
element 16 of the fuselage structure 6. When relocating the frame device 2, the
supply connection 15 will remain connected with the supply element 16 of the
fuselage. Thus, a supply will remain undisrupted for any position of the module 1
along the entire fuselage 6. By using a feeder-rail principle, the supply connection 16
can be designed like a rail, including for instance air or electricity lines. The supply
connection 15 of the module can be in slideable contact with the feeder-rail 16 and

respectively in slideable contact with the supply sources.

Fig. 22 shows a fuselage 6° wherein the frame devices 2 of the modules 1’ are
installed rigidly with the fuselage primary structure 6°. By connecting the modules 1°
rigidly to the aircraft primary structure 6’ it is possible to absorb loads by the
modules. Thus, the fuselage frames can be built integrally with the frame device 2°,

so that weight and complexity of the fuselage construction can be reduced.

Figs. 23 and 24 are showing further exemplary embodiments of the module 1
comprising a plurality of frame devices 2. In Fig. 23 an upper frame device 2 1s
shown, wherein a functional element 4; 11 is installed. An independent second frame

device 2¢ is installed on the lower side of the module 1 wherein a second functional
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element 4; 14 is installed. Thus, by changing the location of the module 1, the upper

and lower frame devices 2, 2’ can be relocated independently.

Further on, Fig. 23 illustrates a foldable seat element 14’ for reducing the space

requirements for a module 1.

Fig. 24 shows an exemplary embodiment of an installation of a stowage bin 11. The
frame device 2 is connected to a rail element 8 by connection elements 3. The
connection elements 3 are fixed to the fuselage structure 6 by two connecting points
3. The connecting line between the connecting points 3 runs through the centre of
gravity of the stowage bin 11 in order to optimize the load distribution of the stowage

bin 4, 11 and to minimize the torques.

It should be noted that the term “comprising” does not exclude other elements or
steps and the “a” or “an” does not exclude a plurality. Also elements described 1n

association with different embodiments may be combined.

It should also be noted that reference signs in the claims shall not be construed as

limiting the scope of the claims.
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AMENDED CLAIMS

[received by the International Bureau on 21 June 2007 (21.06.2007)]

1, Module for an ajrcraft, the aitcraft having a fuselage structure (6) and a floor

element (5); the floor element (5) defining a floor plane, the module comprising!

a frame device (2);

wherein the frame device (2) is adapted for mounting a functional element
(4);

wherein the frame device (2) is adapted for smrounding a centre of gravity
of the functional element (4);

wherein the frame device (2) is adapted for attachment to the floor element
(3) of the aircraft at a first location (7) in the floor plane;

wherein the frame device (2) is adapted for attachment to the fuselage
structure (6) of the aircraft at a second location (7°);

wherein the second location (7°) is not in the floor plane.

2,  Module according to c¢laim 1, wherein the frame device (2) is adapted for a
slideable attachment to the floor element (5) of the aircraft and the fuselage sfructure (0),
such that the frame device (2) is relocatable from a first position in the aiveraft by a sliding
movement to a second position in the aircrait,

wherein the first position is at a distance in the longitudinal direction of the
aireraft from the second position,

3. Module according to claim 2, wherein the floor element (5) of the aircraft

and the fuselage structure (6) compriging a rail element (8);

wherein the rail element (8) is adapted for mounting the frame device (2)
slideable,

KK:1G:sug:ps:bb
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4. Module according to one of the claims 1 to 3, further comprising:
a damper element (9);
wherein the damper element (9) is attached between the frame device (2)
and at least one of the fuselage structure (6) and the floor elements (5).

5. Module according 1o claim 3 or 4, whetrein the rail element (8) comprises a
damper element (3) for reducing loads,

6. Module according to one of the ¢laims 1 to 5, wherein the module further
comprises an adapting element (9),
| wherein the adapting element (9) is located between the frame device (2)
and at least one of the fuselage structure (6) and the floor element (5) for adapting relative
movements between the frame device (2) and the fuselage structure (6).

7. Module according to one of the claims 1 to 6, wherein the functional

element (4) is movable in respect to the frame device (2).
8, Module a.ccording to one of the claims 1 to 7, wherein the frame device (2)
comprises a plurality of frame ¢lements (10);

wherein the frame elements (10) are mounted detachably,

9. Module according to claim 8, wherein the plurality frame elements (10) ate
connected adjustable.

10. Module according 1o ¢claim 8, wherein the plurality of frame elements (10)
are designed telescopically adaptable.

AMENDED SHEET (ARTICLE 19)
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11. Module according to one of the claims 5 to 10, wherein the damper element
(9) is attached between the frame elements (10).

12. Module according 1o one of the claims 1 to 11, wherein the module (1) 18
adapted to be connectable to a primary aircraft structure (6°) in such a manner, that the
module (1) absorbs loads from the primary aircraft structute (6°).

13, Module according to one of the ¢laims 1 to 12, wherein the frame device (2)
is shaped for conforming with a shape at least to one of the fuselage structure (6) and the
floor element (5).

14. Modyle according to one of the claims 1 to 13, wherein the frame device (2)
is adapted for modularly mounting the functional element (4).

15, Module according to one of the claims 1 to 14, wherein the fynctional
element (4) consists of a transversal stowage bin (11).

16. Module according to claim 15, wherein the transversal stowage bin
comprises an opening (12) for placing items in the transversal stowage bin (11);
wherein the opening (12) is accesgsible in or against a flight direction.

17. Module according to c¢laim 135 or 16, the transversal stowage hin (11)
comprising:
at least one functional tool (13).

wherein the at least one functional tool (13) is selected from a groyp consisting of
lighting, air conditions, loudspeakers, televisiong, computers and oxygen masks,

AMENDED SHEET (ARTICLE 19)
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18. Module accotding to one of the claims 1 to 17, wherein the functional
element (4) consists of a seat element (14).

19. Module according to claim 18, whetein the seat element (14) is adapted o
be foldable,

20. Module according to one of the ¢laims 1 to 14, wherein the functional
element (4) is selected from the group consisting of monuments, galleys, lavatories, PSU’s,
lighting, air conditions, loudspeakers, televisions, computers and oxygen masks.

21. Module according to one of the claims 1 to 20, the module further
comprising:
a supply connection (15) for supplying the functional element (4);
wherein the supply connection (15) is adapted to be engagable with supply
elements (16) of at least, one of the fuselage structure (6) and the floor element (3), and
wherein the supply connection (15) is in slidable contact with the supply elements
(16), for supplying the functional element (4).

22. Module according to one of the claims 1 to 21, wherein the module (1)
comprises a plurality of functional elements (4).

23, Module according to one of the claims 1 to 22, wherein the module (1)
further comprises a plurality of frame devices (2).

24, System for providing Modules for an airerafi, the system comprising;

a plurality of modules (1,1") according to one of the claims 1 to 23; and
a control ymit;

AMENDED SHEET (ARTICLE 19)
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wherein the plurality of modules (1,1%) are adapted to be moveable
clectrically;

wherein the control unit is adapted for controlling the plurality of modules
(1,1°).

25. Method for an aitcraft, wherein the method comprising:
mounting a functional element (4) to a frame devyice (2);
attaching the frame device (2) to a floor element (5) of the aircraft at a first
location (7) in the floor plane;

10 attaching the frame device (2) to the fuselage structure (6) of the aircraft at a
second location (7°);

wherein the frame device (2) surrounds a. centre of gravity of the functional
element (4);

wherein the floor element (5) detining a floor plane;
15 wherein the second location (7°) is not in the floor plane.

26, Method according to claim 25, further comprising:
adapting relative movements by means of'an adapting element (9) between the
module (1) and at least to one of the fuselage structure (6) and the floor element (5).

20
27. Method according to ¢laim 25 or 26, further comprising:
adjustably connecting a plurality of frame elements (10) of the frame
device (2).
25 28. Use of amodule (1) according to any of claims 1 to 23 in an aivcraft.

29. Aircraft comprising a module (1) according to any of the claims 1 t¢ 23,

AMENDED SHEET (ARTICLE 19)
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