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(54) FASTENING STRUCTURE FOR A MONUMENT AND AN OVERHEAD STORAGE BIN AND

VEHICLE

(57)  Inorder to allow a monument and an overhead
storage bin to be mounted on a vehicle the invention pro-
poses a fastening structure (3) which is mountable on an
attachment structure (2) of an interior of a vehicle (100)
and which comprises at last one first module (10) for the
monument, at least one second module (10) for the over-
head storage bin and a spacer module (40) arranged
between the first module (10) and the second module
(10). The first module (10) and the second module (10)
each comprise an elongate body (17), a first strut (19)
detachably coupled between the elongate body (17) and
a first fastening (20) for fastening the module (10) to the
attachment structure (2) and a second strut (21) that is
detachably coupled between the elongate body (17) and

the first fastening (20) and that extends at an inclined
angle to the elongate body (17). The spacer module (40)
comprises an elongate spacer body (41), a first elongate
interface strut (42) having a second fastening for fasten-
ing the spacer module (40) to the attachment structure
(2) and a second interface strut (43) having a third fas-
tening for fastening the spacer module (40) to the attach-
ment structure (2). The elongate spacer body (41) is de-
tachably coupled by a third strut (52) to the first interface
strut (42) at a first joint (53) intermediate the length of the
first interface strut (42) and is detachably coupled by a
fourth strut (54) to the second interface strut (43) at a
second joint (55) intermediate the length of the second
interface strut (43).

FIG. 5

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 316 984 A1 2

Description

[0001] The invention relates a fastening structure
which can be used to fasten a monument and an over-
head storage bin to an attachment structure of an interior
of a vehicle such as an aircraft.

[0002] In addition to the passenger seats, aircraft cab-
ins of passenger aircraft also comprise fixtures that are
provided for use by the crew or by the passengers of the
aircraft. Such fixtures include, for example, toilets, gal-
leys, bar fixtures, supports for entertainment systems etc,
and are referred to as monuments. Due to the restricted
space available in aircraft cabins, such monuments typ-
ically have a very integrated and compact structure and
are additionally frequently provided as integral modules.
Such monuments are typically anchored in a fixed posi-
tion on the interior of the vehicle. In addition to one or
more monuments, an aircraft cabin typically includes
overhead storage bins, for example for storing luggage.
[0003] US Patent No. 6,883,753 B1 discloses a mon-
ument support system for an aircraft that includes multi-
ple aircraft frame elements. An adapter bridge is coupled
to the aircraft frame elements and has multiple attach-
ment points. A coupling member is coupled to the adapter
bridge. The monument is coupled to the frame elements
via the adapter bridge and the coupling member.
[0004] Fastening structures which allow not only one
or more monuments but also at least one overhead stor-
age bin to be mounted on an attachment structure of an
interior of a vehicle easily and reliably are, however, de-
sirable.

[0005] Accordingtotheinvention, afastening structure
that is suitable for a monument and an overhead storage
bin is provided. The fastening structure is mountable on
an attachment structure of an interior of a vehicle and is
used for attaching the monument and the overhead stor-
age bin to the attachment structure of the interior of the
vehicle.

[0006] The fastening structure comprises a first mod-
ule for the monument, a second module for the overhead
storage bin and a spacer module that is arranged be-
tween the first module and the second module. In some
embodiments, the spacer module is arranged laterally
between the first module and second module, for exam-
ple laterally between the first and second module along
the length, i.e. in the longitudinal direction, of the vehicle.
[0007] The first module comprises an elongate body,
first strut detachably coupled between the elongate body
and a first fastening for fastening the first module to the
attachment structure and second strut that is detachably
coupled between the elongate body and the first fasten-
ing. The second strut extends at an inclined angle to the
elongate body.

[0008] The first strut and/or the second strut are vari-
ably positionable with respect to the elongate body to
provide tolerance compensation. The first strut and the
second strut are lockable in an end position. The first
strut is coupled between the elongate body at a first po-
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sition and the second strut is coupled to the elongate
body of the second position which is spaced apart from
the first position.

[0009] The first position may be a first end of the elon-
gate body and the second position may be a second end
of the elongate body that opposes the first end. The elon-
gate body, together with the first and second struts may
form a triangular shape. The elongate body may have
the form of a tube which may have a circular cross-sec-
tion. The elongate body and the first strut may be sub-
stantially coplanar. The second strut may be substantially
coplanar with the elongate body and the first strut.
[0010] The second module has the same basic form
as the first module. The second module comprises an
elongate body, first strut detachably coupled between
the elongate body and a first fastening for fastening the
first module to the attachment structure and second strut
that is detachably coupled between the elongate body
and the first fastening. The second strut extends at an
inclined angle to the elongate body. The first strut and/or
the second strut are variably positionable with respect to
the elongate body to provide tolerance compensation.
The first strut and the second strut are lockable in an end
position. The first strut is coupled between the elongate
body at a first position and the second strut is coupled to
the elongate body of the second position which is spaced
apart from the first position. The first position may be a
first end of the elongate body and the second position
may be a second end of the elongate body that opposes
the first end. The elongate body, together with the first
and second struts may form a triangular shape. The elon-
gate body may have the form of a tube which may have
a circular cross-section. The elongate body and the first
strut may be substantially coplanar. The second strut
may be substantially coplanar with the elongate body and
the first strut.

[0011] The fastening structure is based on a modular
building block type structure and typically includes a plu-
rality of modules that are arranged in a row, typically ex-
tending in the longitudinal direction of the vehicle. The
firstand second struts of each of the modules are variably
positionable and allow the position of the elongate body
of that individual to be adjusted. This allows the elongate
bodies of the various modules to be aligned with respect
to one another and with respect to the interior of the ve-
hicle. This allows the components attached to the mod-
ules, e.g. overhead storage bin(s) and monument(s) to
be better aligned with one another, thus improving the
aesthetics and look. Furthermore, load distribution can
be made more uniform.

[0012] The spacer module comprises an elongate
spacer body, a first interface strut having a second fas-
tening for fastening the spacer module to the attachment
structure and the second elongate interface strut having
a first third fastening for fastening the spacer module to
the attachment structure. The elongate spacer body is
detachably coupled by a third strut to the first interface
strut at a first joint which is positioned intermediate the
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length of the first interface strut. The elongate spacer
body is detachably coupled by a fourth strut to the second
interface strut at a second joint that is intermediate the
length of the second interface strut.

[0013] The spacer module, therefore, includes two
elongate interface struts which have a fastening and
which are, in the installed position, fastened to the at-
tachment structure. Consequently, the spacer module of
the fastening structure provides additional stress distri-
bution paths from the elongate spacer body to the attach-
ment structure and to the vehicle. The spacer interfaces
are spaced apart from the housing of the components to
be mounted on the fastening structure, e.g. from the
housing of the monument due to the third and fourth strut
being coupled to the first and second interface strut, re-
spectively, intermediate the length of the respective in-
terface strut.

[0014] The vehicle may be an aircraft, such as a pas-
senger aircraft, or a rail vehicle or a road vehicle or a
watercraft or a spacecraft. The attachment structure may
comprise one or more fuselage frames which are spaced
atintervals along the longitudinal direction of the aircraft.
In the installed position, the fastening structure is posi-
tioned between the monument and the overhead storage
bin compartment and the attachment structure.

[0015] Not only the overhead storage bin but also the
monument are attached to at least one of the modules
of the fastening structure so thatthe same type of module
provides a structure which can be used for both a mon-
umentand an overhead storage bin. The fastening struc-
ture can be used flexibly by appropriate positioning of
the spacer module and modules to provide different ar-
rangements of either all overhead storage bins or com-
binations of one or more monuments with one or more
overhead storage bins within the interior of the vehicle.
The spacer module may be positioned between two
neighbouring modules of the fastening structure, which
are to be used for different types of component, for ex-
ample between a monument and an overhead storage
bin, as well as between modules for the same type of
component, e.g. monuments.

[0016] The elongate spacer body may have the form
of a tube and may have a circular cross-section. Each of
the third and fourth struts may be variably positionable
with respect to the elongate spacer body and with respect
to the first interface strut and second interface structure,
respectively, in order to provide tolerance compensation.
The third strut and the fourth strut are also lockable in an
end position. As the third and fourth struts of the spacer
module are variably positionable and allow the position
of the spacer elongate body to be adjusted. This allows
the spacer elongate body to be aligned with respect to
the elongate body of the other modules and with respect
to the interior of the vehicle.

[0017] In some embodiments, the first interface strut,
the second interface strut and elongate spacer body ex-
tend substantially parallel to one another. The fourth strut
extends substantially perpendicularly between the elon-
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gate spacer body and the second interface structure and
may be substantially coplanar with the elongate spacer
body and the second interface strut. The third strut ex-
tends at an inclined angle to the elongate spacer body
and the first interface strut. The inclined angle may be
less than 90°. In some embodiments, the third strut ex-
tends at an angle to the elongate spacer body and the
firstinterface strutthat is substantially 90° or equal to 90°.
[0018] The second interface strut may be arranged in
a higher plane that the first interface strut such that the
fourth strut forms an inclined angle to the third strut. The
inclined angle may be less than 90°. In some embodi-
ments, the second interface strut may be arranged in a
higher plane that the first interface strut such that the
fourth strut forms an angle to the third strut that is sub-
stantially 90° or equal to 90°.

[0019] In some embodiments, the elongate spacer
body has first distal end and a second distal end that
opposes the first distal end and the third strut and the
fourth strut are both coupled to the second distal end of
the elongate spacer body. The first distal end of the elon-
gate spacer body is coupled to the elongate body of the
first and/or second module.

[0020] In some embodiments, the second fastening is
arranged at the first distal end of the first interface strut
and the first interface strut comprises a fourth fastening
at second distal end that opposes the first distal end. This
embodiment may be used to fasten the first interface strut
between neighbouring attachment structures, for exam-
ple neighbouring fuselage frames. Similarly, the third fas-
tening of the second interface strut can be arranged first
distal end of the second interface strut and a fifth fasten-
ing is arranged at a second distal end of the second in-
terface strut that opposes first distal end. This enables
the second interface strut to be fastened between two
attachment structures such as two neighbouring fuse-
lage frames.

[0021] Insome embodiments, the second fastening of
the first interface strut, the third fastening of the second
interface struts and the first fastening of the first strut of
the first module are attached to the same first attachment
structure at different positions, for example, at different
positions which are spaced apart along the length of the
fuselage frame. Similarly, the fourth and fifth fastenings
ofthe spacer module can be attached to the same second
attachment structure at different positions such as differ-
ent positions along the length the same fuselage frame.
The first fastening of the second module is attached to
the second attachment structure. The second attach-
ment structure is spaced apart from the first attachment
structure, typically spaced apart in the longitudinal direc-
tion of the vehicle.

[0022] In some embodiments, the third and fourth
struts of the spacer module each comprise a tolerance
compensator. The first interface strut and the second in-
terface strut may also each comprise at least one toler-
ance compensator. The tolerance compensator may be
a spring, for example.
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[0023] In some embodiments, one or more of the first,
second, third and fourth struts are variably positionable
with respect to the elongate body to provide tolerance
compensation in a longitudinal and in a vertical direction.
For example, the strut may have an adjustable length
and/or an adjustable angular orientation with respect to
the elongate body. The length and angular orientation of
the strut is lockable in order to provide the unit with a
mechanically stable frame structure.

[0024] In some embodiments, one or more of the fas-
tenings comprises a spring to provide tolerance compen-
sation and provide improved load distribution between
the fastening structure and the attachment structure of
the vehicle interior.

[0025] In some embodiments, the second strut of the
firstand/or second module is slidably coupled to the elon-
gate body at one end to provide tolerance compensation.
The position of the opposing end of the second strut can
be fixed at the fastening. The position of the second strut
on the elongate body is lockable so that the inclined angle
between the second strut and the elongate body can be
fixed in order to provide the unit with a mechanically sta-
ble frame structure.

[0026] Insome embodiments, one or more of the struts
comprises an inner member slidably engaged with an
outer member to provide an adjustable length. The inner
and outer members may be tubular, for example, with
the inner member having an outer diameter which is less
than the inner diameter of the outer member so that a
slidable connection is provided which allows the overall
length of the strut to be increased or decreased as de-
sired. The inner and outer members are lockable to one
another, for example by using a bolt, to fix the length of
the strut.

[0027] In some embodiments, the first strut of the first
and/or second module is coupled to the elongate body
by an articulated or universal joint to provide tolerance
compensation. For example, the first strut may be rotat-
ablein alongitudinal direction and around the longitudinal
axis of the elongate body and movable in a transverse
direction. Again, the position of the first strut is lockable
with respect to the elongate body and fastening in order
to provide the unitwith a mechanically stable frame struc-
ture.

[0028] Insome embodiments, each module comprises
two units, each unit having an elongate body and first
and second struts as described above for the module.
The two units may be arranged vertically and connected
to one another by a connection unit. The connection unit
of the module comprises a sixth strut and a seventh strut
movably coupled with a seventh fastening, wherein the
sixth strut is coupled to the elongate body of the first unit
and the seventh strut is coupled to the elongate body of
the second unit.

[0029] In some embodiments, the first joint formed be-
tween the third strut and the first interface strut is formed
by a ring-shaped connection attached to the distal end
of the third strut which is slidably coupled to the outer
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surface of the first interface strut and which is lockable
in an end position in order that the third strut is variably
positionable with respect to the elongate spacer body
and also with respect to the first interface strut.

[0030] Insome embodiments, the second joint formed
between the fourth strut and the second interface strut
is formed by a ring-shaped connection attached to the
distal end of the fourth strut which is slidably coupled to
the outer surface of the second interface strut and which
is lockable in an end position in order that the fourth strut
is variably positionable with respect to the elongate spac-
er body and also with respect to the second interface
strut.

[0031] Insome embodiments, the elongate body of the
first module comprises at least one fixture for mounting
the monument on the first module.

[0032] Insome embodiments, the elongate body of the
second module comprises at least one fixture for mount-
ing the overhead storage bin on the second module.
[0033] In some embodiments, the elongate spacer
body comprises at least one fixture for mounting a spacer
panel on the spacer module.

[0034] The fixture may comprise a bracket, a socket a
pin or any fixture which are interlock or be fixed to a further
fixture on the respective overhead storage bin, monu-
ment or spacer panel. The fixture(s) for the first module,
second module and spacer module may be different or
of the same type.

[0035] Insome embodiments, in the installed position,
the second interface strut is longitudinally aligned with
and detachably connected to the first fastening of the first
module. In some embodiments, the elongate spacer
body is aligned with the elongate body of the first module
and/or the second module. The elongate spacer body
may be detachably coupled to the elongate body of the
first module and/or the second module.

[0036] The elongate body of each of the first and sec-
ond module is spaced apart from the attachment struc-
ture by the first and second struts in a transverse direc-
tion, i.e. long the width of the vehicle. The elongate body
of the spacer module is spaced apartfrom the attachment
structure by the third and fourth struts. The first distal end
of the elongate spacer body may be detachably connect-
ed to the first strut. In these embodiments, stress on the
spacer body can be distributed into the first module as
well as into the spacer module and from there into the
attachment structure of the vehicle and the vehicle itself.
[0037] In some embodiments, the first module and the
second module each further comprise fifth strut which
extends from the first strut to a sixth fastening for fasten-
ing the respective modules to the attachment structure.
The sixth fastening may fasten the fifth strut and module
to the attachment structure at a position which is spaced
apart from the first fastening. In some embodiments, the
sixth fastening is aligned with the second interface strut.
The fifth strut of the first and/or second module may be
arranged substantially parallel to the fourth strut of the
spacer module. This provides additional strength to the
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fastening structure and assists in load distribution be-
tween the modules.

[0038] The invention also provides a vehicle. The ve-
hicle comprises a first attachment structure of an interior
of the vehicle, the fastening structure of any one of the
embodiments described herein, a first component and a
second component. The first component is mounted on
the first module of the fastening structure and the second
component is mounted on the second module of the fas-
tening structure. The first fastening of the first module,
the second fastening of the second module as well as
the third fastening of the spacer module are fastened to
the attachment structure so that, in the installed position,
the first component is attached to the attachment struc-
ture of the interior of the vehicle by way of the first module
and the second component is attached to the attachment
structure of the interior of the vehicle by way of the second
module. The spacer module is positioned between the
first module and the second module. The spacer module
is typically positioned laterally positioned between the
first module and the second module in the longitudinal
direction of the vehicle.

[0039] Insome embodiments, the vehicle comprises a
second attachment structure and the fourth and fifth fas-
tenings of the spacer module are fastened to the second
attachment structure such that the first and second inter-
face struts extend between the first and second attach-
ment structures.

[0040] Insome embodiments, the vehicle is an aircraft
and the first and second attachment structures are fuse-
lage frames that are spaced apart along the longitudinal
direction of the aircraft. The first and second interface
struts of the space module extend between adjacent
ones of the fuselage frames.

[0041] Since the third and fourth struts are connected
to the first and second interface struts intermediate the
length of the first and second interface, respectively, the
effective area of the spacer module can be adjusted and
is less than the distance between first and second at-
tachment structures and consequently, the neighbouring
fuselage frames in the case of an aircraft. This allows the
space between the first and second component to be
adjusted.

[0042] The first component may be a monument and
the second component may be an overhead storage bin,
for example. In some embodiments, the monument com-
prises a housing with the rear panel and the monument
is fastened to the first attachment structure by a fixture
extending between the rear panel of the housing of the
monument and the first module, in particular, the elon-
gate body of the first module.

[0043] Insome embodiments, the housing of the mon-
ument further comprises an upper panel and at least one
side panel. In some embodiments, the monument is fur-
ther fastened to the attachment structure by a fixture ex-
tending between the upper panel of the housing of the
monument and the first module.

[0044] Insomeembodiments, aspacerpanelis mount-
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ed on the spacer module, in particular, on a fixture at-
tached to the elongate spacer body of the spacer module.
The spacer panel can be used for aesthetic reasons to
fill the space between the two components, for example,
the space between a monument and an overhead stor-
age bin. At the same time, the spacer module serves to
distribute stress from the monument to the attachment
structure and fuselage of the aircraft not only via the first
module but also via the spacer module and the second
module, since the spacer module is coupled to both the
first and second module.

[0045] Embodiments of the invention are described in
more detail with reference to the accompanying sche-
matic drawings that are listed below

Fig. 1 illustrates an aircraft.

Fig. 2 illustrates a schematic view of an interior of an
aircraft with components installed on a fastening
structure that is fastened to an attachment structure
of an interior of the aircraft.

Fig. 3Aillustrates a module of the fastening structure
mounted on the attachment structure of the aircraft.
Fig. 3B illustrates an enlarged view of Fig. 3A.

Fig. 4 illustrates a view of a spacer module of the
fastening structure mounted on the attachment
structure of the aircraft.

Fig. 5 illustrates a view of the spacer module and
one of the modules of the fastening structure for in-
stalling a component on the attachment structure.
Fig. 6 illustrates a view of the spacer module.

[0046] Figure 1 illustrates an aircraft 100 with an inte-
rior 101 which has an attachment structure 2 onto which
one or more components 1 can be installed. Examples
of component 1 are a monument and an overhead stor-
age bin, also known as an overhead luggage compart-
ment, overhead locker or hat rack. A monument is a fix-
ture thatis provided for use by the crew or the passengers
of the aircraft, such as toilets, galleys, bar fixtures etc,
apart from overhead storage bins, and are often provided
as a module. The component(s) 1 are fastened to the
attachment structure 2 positioned at the interior 100 of
the aircraft 100 by way of a fastening structure 3.
[0047] Inthe drawings, the fastening structure 3 will be
described with reference to the aircraft 100. However,
the fastening structure 3 can also be used to mount other
types of components on the interior of other types of ve-
hicles such as motor vehicles, including passenger motor
vehicles, lorries and buses or other means of mass trans-
portation such as trains or ships. The fastening means 3
is not restricted to use with overhead luggage bins at any
position above the floor but may also be used to install
other types of interior components including monuments
on the interior 101 of the aircraft 100.

[0048] A plurality of components 1 can be arranged
next one another in the vehicle, for example along the
longitudinal axis of the vehicle, for example along the
length of the fuselage 105 ofthe aircraft 100. A passenger
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aisle typically runs substantially parallel to the longitudi-
nal axis and the row of components 1. As illustrated with
reference to figure 1, the longitudinal axis of the aircraft
100 is referred to as the X direction, the transverse axis
as the Y direction, which extends into the plane of the
drawing, and the height as the Z direction.

[0049] Figure 2 illustrates a schematic view of the in-
terior 101 of the aircraft 100 and illustrates an arrange-
ment in which the fastening structure 3 is used to install
a first overhead storage bin 5, a monument 6 and a sec-
ond overhead storage bin 7 onto the attachment structure
2 ofthe aircraft 100. The monument 6 is arranged laterally
between the first and second overhead storage bins 5,
7 in the longitudinal direction of the aircraft 100. A first
spacer 8 is arranged between the first overhead storage
bin 5 and the monument 6 and a second spacer 9 is
arranged between the monument 6 and the second over-
head storage bin 7. The spacers 8, 9 serve to occupy the
space between components, typically components of dif-
ferent types such as between the overhead storage bin
5 and the monument 6 and between the monument 6
and the overhead storage bin 7, and also provides a
pleasing aesthetic. The spacers 8, 9 may each have the
form of a panel, for example.

[0050] The fuselage 105includes an attachment struc-
ture 2 in its interior 101. The attachment structure 2 com-
prises plurality of fuselage frames 11 which are spaced
apart atintervals along the longitudinal axis of the aircraft
100 and encircle the fuselage 105. The attachment struc-
ture further comprises a plurality of stringers 12 that are
positioned on the outer surface 13 of the fuselage frames
11 and which extend in the longitudinal direction of the
fuselage 105 between the fuselage frames 11.

[0051] The fastening structure 3 is formed by modules
10, 40 which can be suitably arranged to allow the desired
arrangement of overhead storage bins and monuments
on the fastening structure and on the interior 101 of the
aircraft 100. The arrangement shown in figure 2 is, how-
ever, just one example and the fastening structure 3 can
be used with other arrangements of one or more over-
head storage bins and one or more monuments.

[0052] Figure 3A illustrates two modules 10 of the fas-
tening structure 3. One or more module 10 may be used
to install one of the first overhead storage bin 5, the mon-
ument 6 and the second overhead storage bin 7 on the
attachment structure 2 of the interior 101 of the aircraft
100. Figure 3B illustrates an enlarged view of the module
10.

[0053] The fastening structure 3 has a modular struc-
ture. In this embodiment, each module 10 comprising a
first unit 14, a second unit 15 and a connection unit 16
positioned vertically between the first and second units
14, 15. The second unit 15 is positioned above the first
unit 14. In some embodiments, each module 10 has a
single unit, e.g. the first unit 14.

[0054] The first unit 14 and the second unit 15 each
comprise an elongate body 17 on which the component
1, forexample the overhead storage bin 5, 7 or monument
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6, will be fastened. The elongate body 17 may include
one or more component fixtures 18 onto which the com-
ponent 1 may be installed. In some embodiments, the
connection structure for attaching the monument 6 to the
component fixture 18 of the module 10 is positioned on
the rear side of the housing of the monument 6. The con-
nection structure may be variably positionable and lock-
able in an end position.

[0055] The elongate body 17 may have a tubular or
pipe form. The first and second units 14, 15 each further
include a first strut 19 which is detachably coupled to the
elongate body 17 and to a first fastening 20 and a second
strut 21 which is detachably coupled to the elongate body
17 and the first fastening 20 and which extends at an
inclined angle with respect to the elongate body 17 from
the elongate body 17 to the first fastening 20.

[0056] The unit 15 also includes a first strut 19 which
is detachably coupled to the elongate body 17 and to a
second fastening 22 and a second strut 21 which is de-
tachably coupled to the elongate body 17 and the second
fastening 22 and which extends at an inclined angle with
respect to the elongate body 17 from the elongate body
17 to the second fastening 22.

[0057] The elongate body 17, first strut 19 and second
strut 21 of each unit 14, 15 form a triangular shape which
is adjustable. The firstand second struts 19, 21 may each
be provided by a tube. The fastening structure 3 may be
orientated with respect to the fuselage 105 such that the
elongate body 17 of each of the units 14, 15 extends in
the longitudinal (X) direction of the fuselage 105.
[0058] The connection unit 16 includes fifth and sixth
struts 23, 24 and a third fastening 25. The fifth strut 23
extends is detachably coupled to the elongate body 17
of the first unit 14 and to the second fastening 22 and the
sixth strut 24 is detachably coupled between the elongate
body 17 of the second unit 15 and the third fastening 25
to connect the first and second units 14, 15 and form the
module10.

[0059] In the mounted position illustrated in figure 3A
and 3B, the first fastening 20 of the unit 14 is engaged
with a first fitting 27 in the fuselage frame 11, the second
fastening 22 of the unit 15 is engaged with the second
fitting 26 in the fuselage frame 11 and the third fastening
25 is engaged with a third fitting 28 on the same fuselage
frame 11 to fasten the module 10 to the fuselage frame
11.

[0060] The fastenings 20, 22, 25 may comprise an
elongate connector such as a bolt or screw and the cor-
responding fitting 26, 27, 28 may comprise an opening
or bore, for example an opening in a clip or flange that
is fixedly attached to the fuselage frame 11.

[0061] One or both of first and second struts 19, 21 of
each of the units 14, 15 provide tolerance compensation.
In some embodiments, one or both of the first and second
struts 19, 21 are coupled to the elongate body 17, for
example by a movable connection 29 whereby the mov-
able connection 29 can be fixed or locked in a desired
position after adjustment. The movable connection may
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be a rotatable joint, rotatable about the longitudinal axis
of the elongate body 17, a slidable joint, slidable along
the longitudinal direction of the elongate body 17 or an
articulated or universal joint. The movable connection 29
may be provided by a separate connector structure that
couples two elongate bodies 17 to one anotherin addition
to coupling with one of the struts 19, 21 or may be pro-
vided by a sleeve that is placed over the elongate body
17 intermediate its length.

[0062] Insomeembodiments, the length of one or both
ofthe firstand second struts 19, 21 is adjustable. In these
embodiments, one or both of the first and second struts
19, 21 includes an outer member 30 and aninner member
31, which can be seenin the enlarged view of Figure 3B,
which are slidably engaged with one another such that
the length of the strut can be varied. The length of the
strut 19, 21 may be varied to provide tolerance compen-
sation.

[0063] The elongate body 17 may have a length that
corresponds to the distance between neighbouring fuse-
lage frames 11. The connections 29 between elongate
bodies 17 may be positioned such that the first strut 19
of neighbouring units is coupled to neighbouring fuselage
frames 11. The connection 29 between the inclined sec-
ond strut 21 and the elongate body 17 may be spaced
apart in the longitudinal direction from the connection 29
at the opposing end of the elongate body 17.

[0064] The fastenings 20, 22, 25 may include a spring
32 to provide tolerance and stress compensation be-
tween the fastening 20, 22, 25 and the attachment struc-
ture 2 and, therefore, between and fastening structure 3
and the attachment structure 2 of the vehicle.

[0065] Figure 4 illustrates a view of a spacer module
40 of the fastening structure 3 mounted on the attachment
structure 2 of the aircraft 100. The spacer module 40
adjoins the first module 10. Figure 5 illustrates a view of
the spacer module 40 and one module 10 of the fastening
structure 3 and Figure 6 illustrates a view of the spacer
module 40 alone. In the installed position, the spacer
module 40 is typically positioned between two modules
10 but may also be positioned between a module 10 and
another object, for example an interior skin or panel of
the aircraft 100, for example at the end of a row of com-
ponents.

[0066] The spacer module 40 comprises an elongate
spacer body 41 that is connected to the elongate body
17 ofthe module 10, afirstinterface strut42 and a second
interface strut 43. The first interface strut 42 and the sec-
ond interface strut 43 each have an elongate form and
may have the form of a tube.

[0067] The firstinterface strut42 has a second fasten-
ing 44 on a first distal end 45 that fastens the spacer
module 40 to the first fuselage frame 11 and the fastening
20 of the module 10 and a fastening 46 on a second distal
end 47 opposing the first distal end 45 that fastens the
first interface strut 42 to the neighbouring second fuse-
lage frame 11’. Similarly, the second interface strut 43
has a fastening 48 at a first distal end 49 for fastening

10

15

20

25

30

35

40

45

50

55

the spacer module 40 to the fuselage frame 11 and a
fastening 50 on a second distal end 51 opposing the first
distal end 49 that fastens the second interface strut 43
to the neighbouring second fuselage frame 11’ and the
fastening 22. The fastenings 44, 46, 48, 50 may comprise
an elongate connector such as a bolt or screw and the
corresponding fitting on the fuselage frame 11, 11’ may
comprise an opening or bore, for example an opening in
a clip or flange that is fixedly attached to the fuselage
frame 11,11°.

[0068] The firstinterface strut 42, the second interface
strut 43 and the elongate spacer body 41 extend sub-
stantially parallel to one another and in the longitudinal
direction of the aircraft 100. The second interface strut
43 is positioned above the first interface strut 42 in the z
direction.

[0069] The elongate spacerbody 41 is detachably cou-
pled by a third strut 52 to the first interface strut 42 at a
first joint 53 that is positioned intermediate the length of
the first interface strut 42. The third strut 52 extends sub-
stantially perpendicularly to the elongate spacer body 41
and the firstinterface strut42. The third strut 52, elongate
spacer body 41 and the first interface strut 42 may be
substantially coplanar. The elongate spacer body 41 is
also is detachably coupled to by a fourth strut 54 to the
second interface strut 43 at a second joint 55 that is po-
sitioned intermediate the length of the second interface
strut 43. The fourth strut 54 extends at an angle to the
elongate spacer body 41 and the second interface strut.
The fourth strut 54 may be substantially perpendicular to
the spacer elongate body 41 and the third strut 52. The
third and fourth struts 52, 54 are coupled to the distal end
56 of the elongate spacer body 41 and is spaced apart
from the elongate body 17 of the first module 10 by the
length of the elongate spacer body 17.

[0070] The third and fourth struts 52, 54 each comprise
a tolerance compensator 57 and the first interface strut
42 and the second interface strut 43 comprises at least
one tolerance compensator 57.

[0071] The elongate spacer body 41 is spaced apart
from the interior surface of the skin of the fuselage 105
and spaced apart from the fuselage frames 11, 11’ in the
transverse or y direction. The elongate spacer body 41
comprises at least one fixture 58 with which a spacer
panel 59 can be mounted onto the spacer module 40.
[0072] The first interface strut 43 is aligned with and
detachably connected to the first fastening 20 of the mod-
ule 10. The elongate bodies 17 of the modules 10 and
the elongate spacer body 41 of the spacer module are
aligned in the longitudinal direction and are also posi-
tioned at the same height. The elongate spacer body 41
may be coupled to the elongate body 17 of the neigh-
bouring modules 10. The fourth strut 54 may extend sub-
stantially parallel to the strut 23 of the module 10 that
extends from the elongate body 17 to the upper fitting 26
and that is positioned between the elongate body 17 and
the spacer elongate body 41.

[0073] The modules 10 for the components and the
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spacer module 40 may be formed using the same parts
for example, the fastenings, node elements, fixings and
joints thus reducing costs and simplifying the installation
ofthe fastening structure. This also allows a flexible cabin
layout and different arrangements of the components
and, in particular, one or more monuments and overhead
storage bins by suitable arrangement of the modules 10
and spacer module(s) 40.

[0074] The interface struts 42, 43 extend in the longi-
tudinal direction and are arranged laterally between mod-
ules 10. In some embodiments, the modules 10 also in-
clude interface struts 42’, 43’ which are aligned with the
firstand second interface struts 42, 43 of the spacer mod-
ule 40. The interface struts 42’, 43’ of the modules 10
may be coupled to the first and second interface struts
42, 43 of the spacer module 40 such that load can be
distributed between the interface struts 42°, 43’, 42, 43
and between the modules 10 and spacer module 40. The
additional interface struts 42’, 43’ may be used for addi-
tional load distribution through the fastening structure 3.
This may be useful as a monument is typically heavier
than an overhead storage bin.

[0075] The width of the spacer 8, 9 is flexible since the
third and fourth struts 53, 54 of the spacer module 40
form a joint 53, 55 with the interface struts 42, 43 inter-
mediate the length of the respective interface struts 42,
43. Therefore, the width of the spacer module 40 can be
less than the length of the interface struts 42, 43 and less
than the spacing between adjacent ones of the fuselage
frames 11, 11°. Additionally, the use of the interface struts
42,43, 42’, 43’ which extend between neighbouring fu-
selage frames 11, 11’ improves the uniformity of the load
distribution throughout the fastening structure 3 and at-
tachment structure 2 and consequently, the aircraft 100.
The fastening structure 3 effectively decouples the struc-
ture of the aircraft 100 from the arrangement of the interior
components, e.g. the overhead storage bins 5, 7 and
monuments 6. This also allows the interior components
and fastening structure to be assembled outside of the
vehicle 100 as a subassembly and the subassembly be
installed onto the attachment structure 2 by means of the
fastening structure 3.

[0076] The spacer module 40 provides a flexible area
and an adaptable solution for integrating the monument
6. A monument 6 may have a load which is higher than
the load of a component such as an overhead storage
bin. This extra load is distributed by means of the longi-
tudinal arranged interface struts 42, 43 which extend be-
tween and are connected to the joining ones of the fuse-
lage frames 11. These interface struts 42, 43 enable a
smooth load distribution into the attachment structure 2.
In some embodiments, interface struts 42’, 43’ are also
introduced into the fastening structure 3 in the modules
10 designated for use with lightweight components such
as overhead storage bins.

10

15

20

25

30

35

40

45

50

55

14

List of reference signs:

[0077]

1 component

2 attachment structure
3 fastening structure

5 first overhead storage bin
6 monument

7 second overhead storage bin
8 first spacer

9 second spacer

10  module

11 fuselage frame

12 stringer

13  outer surface of fuselage frame
14 first unit

15  second unit

16  connection unit

17  elongate body

18  component fixture

19  first strut

20 first fastening

21 second strut

22  second fastening

23 fifth strut

24 sixth strut

25  third fastening

26  second fitting

27  first fitting

28  third fitting

29  movable connection
30  outer member

31  inner member

40  spacer module

41  elongate spacer body
42  first interface strut

43  second interface strut
44  second fastening

45  first distal end

46  fourth fastening

47  second distal end

48  third fastening

49  first distal end

50 fifth fastening

51  second distal end

52  third strut

53  first joint

54  fourth strut

55  second joint

100  aircraft

101 interior

105 fuselage
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Claims

A fastening structure (3) for a monument (6) and an
overhead storage bin (5, 7), the fastening structure
(3) being mountable on an attachment structure (2)
of an interior of a vehicle (100),

wherein the fastening structure (3) comprises at
last one first module (10) for the monument, at
least one second module (10) for the overhead
storage bin and a spacer module (40) arranged
between the first module (10) and the second
module (10),

wherein the first module (10) and the second
module (10) each comprise an elongate body
(17), a first strut (19) detachably coupled be-
tween the elongate body(17) and a first fasten-
ing (20) for fastening the module (10) to the at-
tachment structure (2) and a second strut (21)
thatis detachably coupled between the elongate
body (17) and the first fastening (20) and that
extends ataninclined angle to the elongate body
(17), wherein the first strut (19) and/or second
strut (21) are variably positionable with respect
to the elongate body (17) to provide tolerance
compensation and are lockable in an end posi-
tion.

wherein the spacer module (40) comprises an
elongate spacer body (41), a first elongate in-
terface strut (42) having a second fastening for
fastening the spacer module (40) to the attach-
ment structure (2) and a second interface strut
(43) having a third fastening for fastening the
spacer module (40) to the attachment structure
(2), wherein the elongate spacer body (41) is
detachably coupled by a third strut (52) to the
first interface strut (42) at a first joint (53) inter-
mediate the length of the firstinterface strut (42)
and is detachably coupled by a fourth strut (54)
to the second interface strut (43) at a second
joint (55) intermediate the length of the second
interface strut (43).

Afastening structure (3) according to claim 1, where-
in the first interface strut (42), the second interface
strut (43) and the elongate spacer body (17) extend
substantially parallel to one another, the third strut
(52) extends substantially perpendicularly between
the elongate spacer body (41) and the first interface
strut (42) and the fourth strut (54) extends atan angle
between the elongate spacer body (41) and the sec-
ond interface strut (43).

Afastening structure (3) accordingto claim 1 or claim
2, wherein the third and fourth struts (52, 54) are
coupled to a distal end of the elongate spacer body
(41).
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4.

A fastening structure (3) according to any one of
claims 1 to 3, wherein the second fastening (44) is
arranged at a first distal end (45) of the first interface
strut (42) and the first interface strut (42) comprises
a fourth fastening (46) at a second distal end (47)
that opposes the first distal end (45) and wherein the
third fastening (48) is arranged at a first distal end
(49) of the second interface strut (43) and the second
interface strut (43) comprises a fifth fastening (50)
at a second distal end (51) that opposes the first
distal end (49).

A fastening structure (3) according to any one of
claims 1 to 4, wherein the third and fourth struts (52,
54) each comprise a tolerance compensator (57)
and/or the first interface strut (19) comprises at least
one tolerance compensator (57) and/or the second
interface strut (21) comprises at least one tolerance
compensator (57).

A fastening structure (3) according to any one of
claims 1 to 5, wherein the elongate body (17) of the
first module (10) comprises at least one fixture (18)
for mounting the monument (6) on the first module
(10), and/or the second module (10) comprises at
least one fixture (18) for mounting the overhead stor-
age bin (5, 7) on the second module (10) and/or the
elongate spacer body (17) comprises at least one
fixture (18) for mounting a spacer panel (8, 9) on the
spacer module (40).

A fastening structure (3) according to any one of
claims 1 to 6, wherein the elongate spacer body (41)
is aligned with and detachably connected to the elon-
gate body (17) of the first module (10) and/or second
module (10).

A fastening structure (3) according to any one of
claims 1 to 7, wherein the first module (10) and the
second module (10) each further comprise a fifth
strut (23) that extends from the elongate body (17)
to a sixth fastening for fastening the respective mod-
ule (10) to the attachment structure (2) at a position
spaced apart from the first fastening (20).

A vehicle (100), comprising:

a first attachment structure (2) of an interior
(101) of the vehicle (100);

the fastening structure (3) of any one of claims
1 to §;

wherein the first fastening (20) of the first mod-
ule, the first fastening (20) of the second module
(10) and third fastening (44) of the spacer mod-
ule (40) are fastened to the first attachment
structure (2).

10. A vehicle (100) according to claim 9, wherein the
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vehicle (100) is an aircraft and further comprises a
second attachment structure (11’), wherein the first
and second attachment structures (2) are fuselage
frames (11, 11°) that are spaced apart along the lon-
gitudinal direction of the aircraft (100)

A vehicle (100) according to claim 10, wherein the
firstand second interface struts (42, 43) of the spacer
module (40) extend between the first and second
attachment structures (11, 11°).

A vehicle (100) according to claim 11, wherein the
attachment structure (2) is a first fuselage frame (11),
the first, second and third fastenings (20, 44, 48) are
fastened to the first fuselage frame (11) and the
fourth and fifth fastenings (46, 50) are fastened to a
second fuselage frame (11’) such that the first and
second elongate interface struts (42, 43) extend be-
tween the first and second fuselage frames (11, 11°).

A vehicle (100) according to any one of claims 10 to
12, wherein the first interface strut (42) is aligned
with and detachably connected to the first fastening
(20) of the first module (10).

A vehicle (100) according to any one of claims 10 to
13, further comprising a firstcomponent (5, 7) mount-
ed on the first module (10), a second component (6)
mounted on the second module (10) and a spacer
panel (8, 9) mounted on the spacer module (40).

A vehicle according to claim 12, wherein the first
component is an overhead storage bin (5, 7) and the
second component is a monument (6).
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