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(54) Title: FLOOR CONNECTION ASSEMBLY OF AN AIRCRAFT SEAT
(54) Bezeichnung : BODENANBINDUNGSBAUGRUPPE EINES FLUGZEUGSITZES

(57) Abstract: The mvention relates to a
floor connection assembly (1) for the
mechanical connection of an aircraft seat
(8) to a floor structure of an aircratft,
comprising at least three fastening points,
wherein the floor connection assembly (1)
can be fastened on at least three fastening
points with 1 each case one fastening
clement (2) to the tloor structure. The tloor
connection assembly (1) comprises an
adapter plate (3), wherein the mechanical
connection between the adapter plate (3)
and the fastening elements (2) is supported
about at least one axis in a substantially
torque-free manner.

(57) Zusammenfassung: Eine
Bodenanbindungsbaugruppe (1)  zur
mechanischen Anbindung eines

Flugzeugsitzes (8) an eine Bodenstruktur
eines Flugzeuges weist mindestens drei
Befestigungspunkte auf, wobe1 die
Bodenanbindungsbaugruppe (1) an
mindestens drel Befestigungspunkten mit
jeweils einem Befestigungselement (2) an
der Bodenstruktur betfestigbar 1st. Die
Bodenanbindungsbaugruppe (1) umfasst

eine Adapterplatte (3), wobel die mechanische Verbindung zwischen der Adapterplatte (3) und den Befestigungselementen (2) um

mindestens eine Achse 1im Wesentlichen momententrel gelagert ist.
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Floor connection assembly of an aircraft seat

The invention relates to a floor connection assembly for mechanically connecting an aircraft
seat to a floor structure of an aircraft, which has at least three fastening points, the floor
connection assembly being fastenable to the floor structure at at least three fastening points by

one fastening element each.

Aircraft seats for passenger cabins are typically fastened to the floor structure of the aircraft.
They may be fastened to the floor structure at seat rails or at individual fastening points. The

seat foundation is typically a metal frame having a lattice structure.

For safe use of an aircraft seat in air transport operation, the relevant authorities set out various
legal air travel requirements which are intended to ensure the safety of the passenger on the

aircraft seat in various situations or potential accident scenarios.

In the event of a crash, there is the requirement that the dynamic occupant load of a passenger
sitting on the aircraft seat does not exceed particular thresholds under defined conditions. For
this purpose, it is necessary for the aircraft seat to have an option for limiting the forces acting
on the passenger by absorbing kinetic energy. The seat foundation of conventional aircraft
seats therefore has a metal structure which undergoes plastic deformation in the event of a
crash, accordingly absorbing kinetic energy and thus limiting the forces acting on the

passenger.

The plastic deformation is distributed over the entire seat foundation. This means that the
mechanical structures which support the load are deformed and thus limit the forces acting on
the passenger. The deformation also leads to an altered shape and force guidance, which has
to be taken into account in the configuration of the aircraft seat by way of corresponding

strength reserves. This has a disadvantageous effect on the weight of the aircraft seat.

In the event of a translational crash, the deformation leads among other things to a rotational
movement of a majority of the seat about a virtual centre of rotation in the vicinity of the cabin

floor. In the upper region of the seat, because of the position of the resulting virtual centre of
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rotation, this leads to a considerable translational displacement in the upper region of the seat,
which occurs in addition to the translational displacement required for energy absorption. This
leads to a large movement envelope for the aircraft seat, and thus also for the occupant, in the

event of a crash, and as movement space this envelope has to be kept free of further

installations.

Use of a simple reinforcement of the structure for the seat foundation, so as to reduce rotation in

the event of a translational crash, is counter to the safety requirement of force limitation for the

passenger.

In particular, one of the official requirements for aircraft seats is that in the event of a crash prior
deformation of the aircraft floor is to be anticipated and has to be absorbed or sustained by the
seat foundation. The seat foundations therefore have to have mechanical yieldingness
specifically in the lower region so as to be able to follow deflections in the aircraft floor structure.
This Is counter to a small rotational movement of the aircraft seat and to the desired small
movement envelope. Seat foundations having rigid structures, but which merely allow a small

deformation, therefore cannot be implemented using the solution known in the art.

Further, as a result of the prior deformation of the floor structure, a deformation of the seat
foundation is accompanied by large strains and an altered shape, leading to weakening of the

seat foundation, the actual crash situation with high dynamic loads only occurring subsequently.

The object of the invention is to provide a floor connection assembly which makes the use of a

rigid seat foundation for an aircraft seat possible.

Starting from the preamble of claim 1, the object is achieved by the characterising features
thereof. A floor connection assembly for mechanically connecting an aircraft seat to a floor
structure of an aircraft is proposed, which has at least three fastening points, the floor
connection assembly being fastenable to the floor structure at at least three fastening points by
one fastening element each. According to the invention, the floor connection assembly
comprises an adapter plate, the mechanical connection between the adapter plate and the

fastening elements being mounted substantially torque-free about at least one axis.

2
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As a result of the adapter plate and the mounting thereof at the fastening elements, which are
positioned stationary on the fastening points of the floor structure, prior deformation of the floor
structure of the aircraft transmits substantially no torques to the adapter plate. Substantially
torque-free mounting means that only slight torques are introduced in relation to the stability of
the adapter plate. During a prior deformation of the floor structure of the aircraft, the adapter
plate of the floor connection assembly is therefore free of deformations, meaning that structures
of an aircraft seat which are attached to the adapter plate are not affected by a prior deformation
of the floor structure of the aircraft. This can make it possible to make the further structures

more rigid and/or lighter, and overall this makes a lighter aircraft seat having a rigid seat

foundation possible.

In a preferred embodiment, at least one connection of the adapter plate to a fastening element
Is displaceable in at least one direction. The displaceability of at least one fastening element
with respect to the adapter plate in at least one direction makes it possible to displace fastening
points in this direction largely without forces, it being possible to transmit mechanical forces in
the other directions. The floor connection assembly can therefore transmit forces in all directions
from the floor structure of the aircraft via the adapter plate to further structures of an aircraft

seat, but not forces in all directions from the individual fastening elements.

The displaceability between the adapter plate and at least one fastening element is preferably
limited. The limitation on the displaceability defines the tolerance range in which prior

deformation of the floor structure can be absorbed by the floor connection assembly.

In a preferred embodiment, the floor connection assembly comprises three fastening elements,
a first fastening element and a second fastening element being arranged along a longitudinal
axis. The second fastening element and a third fastening element are arranged along a

transverse axis, the longitudinal axis and the transverse axis being mutually perpendicular.

The longitudinal axis is preferably orientated parallel to the direction of flight of an aircraft, the
longitudinal axis and the transverse axis positioned perpendicular thereto spanning a plane

which is preferably positioned in the plane of the cabin floor or the floor structure or paraliel
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thereto. This type of mounting is very suitable for force-free mounting of the adapter plate during
a prior deformation of the cabin floor. in particular, this type of mounting is also suitable for use
on two parallel seat rails on the floor structure of the aircraft. Further, the disclosed type of
mounting at three fastening points with the fastening elements is asymmetrical about the
longitudinal axis, which in usual embodiments extends substantially parallel to the primary
extension direction of the aircraft. Further, the mounting is also asymmetrical about the

transverse axis, neither of these embodiments being found in known constructions.

Preferably, the first fastening element is displaceable along the longitudinal axis in both
directions, at least 20 mm in each case, displaceable parallel to the transverse axis in both
directions, at least 3 mm in each case, and fixed parallel to a vertical axis. Preferably, further,
the second fastening element is fixed along the longitudinal axis, fixed along the transverse
axis, and fixed along the vertical axis. It is additionally preferred for the third fastening element
to be fixed parallel to the longitudinal axis, to be displaceable along the transverse axis in both

directions, at least 20 mm in each case, and to be fixed parallel to the vertical axis.

Further, in preferred embodiments, the first fastening element is fixed in rotation about the
longitudinal axis, fixed in rotation about the transverse aXis and fixed in rotation about a vertical
axis. In addition, the second fastening element is preferably fixed in rotation about the
longitudinal axis, fixed in rotation about the transverse axis and fixed in rotation about the
vertical axis. Advantageously, the third fastening element is fixed in rotation about the

longitudinal axis, mounted torque-free about the transverse axis, and fixed in rotation about the

vertical axis.

By way of a configuration of this type of the degrees of freedom, a seat foundation of an aircraft
seat can be kept free of forces during a prior deformation of the floor structure, in such a way
that a rigid seat foundation can be used. In particular, a configuration of this type is suitable for

obtaining a large tolerance range in relation to the position of a possible centre of rotation about

which a seat rail rotates during a prior deformation of the floor structure.

Preferably, all of the fastening elements have a substantially torque-free mechanical connection

to the adapter plate. This improves the decoupling of the prior deformation of the floor structure

4
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from the adapter plate, in such a way that the adapter plate can transmit all mechanical loads
which occur between the aircraft seat and the floor structure in normal operation and in the
event of a crash, but does not experience any deformation during a prior deformation of this

type of the floor structure.

Preferably, the floor connection assembly can be fastened to the floor structure in such a way
that at least one connection from the adapter plate to a fastening element has a deformation
region which is provided so as to make displacement possible in at least one direction by plastic
deformation. The plastic deformation of the deformation region takes place in a structural part
between a fastening element, which is connected stationary on a fastening point of the floor
structure, and the adapter plate. The plastic deformability in at least one direction preferably
makes it possible to transmit forces in the other directions. A deformation region is
advantageous because it only makes the required movement between the fastening element
and the adapter plate in the corresponding direction possible when corresponding forces occur,
and Is thus easy to handle during assembily. Further, the corresponding movability can be
achieved at a low structural weight and cost-effectively. A direction of the plastic deformation

may also include a rotation.

A connection of this type may also be referred to as a plastic hinge, the plasticity relating to the
provided mechanical deformability above an elastic limit of the material in the deformation

region of the connection.

The corresponding deformation region can further reduce shocks in the event of a crash by
absorbing energy, and this can be advantageous for the occupant and seat structure loads.

In an advantageous embodiment, the mechanical connection between the adapter plate and at
least one fastening element may be a ball head mounting. A ball head mounting is an

advantageous embodiment for achieving torque-free mounting of the floor connection assembily.

In a further advantageous embodiment, the mechanical connection between the adapter plate
and at least one fastening element comprises an elastomer bearing. An elastomer bearing

makes torque-free mounting possible and can additionally reduce the transmission of vibrations
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and structure-borne noise between the floor structure and the floor connection assembly during

normal operation, and this may increase comfort for the passenger.

The mechanical connection between the adapter plate and at least one fastening element
advantageously has a sliding fit. The mechanical mounting using a sliding fit is an advantageous
embodiment for making displacement possible in at least one direction in the mounting. Forces
perpendicular to the displaceability can be transmitted by a bearing comprising a sliding fit.

There is further the option of simultaneously torque-free mounting about an axis of rotation.

The floor connection assembly is preferably mounted in such a way that deflection of the
fastening points from the initial position thereof by less than 200 mm does not cause significant
deformation of the adapter plate. Mounting of this type defines the tolerance zone, and restricts
the possible prior deformation of the floor structure. Restricting the tolerance zone limits the

corresponding structural weight, and this is advantageous because of the air travel application.

Preferably, two of the fastening points at which the floor connection assembly can be fastened
are positioned on one seat rail. The floor connection assembly is mounted in such a way that a
rotation of the seat rail through at least 10° about a centre of rotation, which is positioned within
the seat rail and within a 1 m radius of the geometric centre of the floor connection assembly,
does not bring about irreversible deformation of the adapter plate. Mounting of this type is very
suitable for the use of a rigid seat foundation, since virtually no prior deformation or deformation
has to be absorbed by the seat foundation during the crash of the floor structure itself, and this

in particular makes the use of light fibre composite materials possibie.

In a preferred embodiment, at least one attachment point for a seat foundation is provided on
the adapter plate. The attachment point makes mechanical connection to the seat foundation
possible, preferably using a releasable connection by way of means such as screws, bolts

and/or screw sockets.

Further, in an advantageous embodiment a seat foundation can be moved in translation and/or
in rotation in the floor plane on the floor connection assembly. The translational movability of a

seat foundation on the floor connection assembly is advantageous for use of an aircraft seat so

6
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as to be able to move the aircraft seat in the cabin if required, for example towards or away from
a table. Rotational movability of the seat foundation on the floor connection assembly makes it

possible to change the seat orientation, and this can increase the flexibility of use of the aircraft

seat.

In an alternative advantageous embodiment, the adapter plate is an integral part together with a
seat foundation. The proposed embodiment makes light and rigid connection of a seat
foundation to the floor connection assembly possible. Further, the number of parts is reduced as

a result of the integral construction and better guidance of forces is made possible.

Preferably, the floor connection assembly comprises at least one bridge construction, the bridge
construction being mounted torque-free about at least one axis at at least one fastening
element. The bridge construction is advantageous for a light floor connection assembly and
advantageously makes it possible to deform the floor structure with negligible resultant forces in
the adapter plate. Both for an embodiment having three fastening elements and for a possible
embodiment on four fastening elements, for example on two seat rails, the adapter plate may be

configured identically with a bridge construction.

The bridge construction is preferably connected to the adapter plate in a torque-free manner.

The tolerance of the floor connection assembly against deformations of the floor structure of the

aircraft can thus be increased.

The adapter plate is preferably a fibre composite component. The embodiment of the adapter
plate as a fibre composite component having for example a proportion of carbon fibres in the
structural weight makes high rigidity possible at a low weight, whilst as a resulit of the floor

connection assembly according to the invention the adapter plate does not have to follow any

deformations from the floor structure, improving the applicability of fibore composite structures.

Further, the adapter plate preferably has a sandwich structure. This makes a very light and

above all flexurally rigid adapter plate possible.
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The object of the invention is further achieved starting from the preamble of the final claim by
the characterising features thereof. An aircraft seat is proposed, a floor connectioh‘assembly
being provided. The floor connection assembly may be the foot of an aircraft seat. An aircraft
seat comprising a rigid seat foundation can advantageously be connected to a floor structure of
an atrcraft by means of the floor connection assembly. This may also be advantageous for

assembling and disassembling the aircraft seat.

In the following, the invention is described by way of preferred embodiments, referring to the

accompanying drawings, in which:

Fig. 1 shows a floor connection assembly having a bridge construction at two seat rails;
Fig. 2 shows a floor connection assembly comprising three fastening elements;

Fig. 3 shows a floor connection assembly after a prior deformation of the floor structure;
Fig. 4 shows a prior art aircraft seat;

Fig. 5 shows an aircraft seat comprising a floor connection assembly and a rigid seat

foundation: and
Fig. 6 shows a floor connection assembly.

Fig. 1 shows an embodiment of a floor connection assembly 1 comprising an adapter plate 3,
the adapter plate 3 being set up to be connected to a seat foundation 10 (not shown in Fig. 1)
by means of for example four attachment points 4. The seat foundation 10 may form a pedestal
on which further assemblies of an aircraft seat 8 can be arranged. The floor connection

assembly 1 can be fastened by fastening elements 2 to the floor structure of an aircraft.

The floor structure of the aircraft is the mechanical structure in the aircraft for receiving the

mechanical [oads acting on the cabin floor. In this embodiment, the floor structure comprises
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two seat rails 5, which each comprise a plurality of possible fastening points along the main axis

thereof.

The four fastening elements 2 of the floor connection assembly 1 are arranged stationary on
four fastening points on the seat rails 5, two of the fastening elements 2 being arranged on each
seat rail 5. The fastening elements 2 may for example be screwed, clamped and/or otherwise
mechanically connected to the seat rail 5 at a fastening point, so as to make transmission of
forces possible between the floor structure via the seat rail 5 and the floor connection assembly

1 via the fastening element 2. The fastening elements 2 constitute a non-displaceable

connection to the floor structure.

In one possible embodiment, a substantially torque-free mechanical connection between the
fastening elements 2 and the adapter plate 3 may be configured by way of a ball head joint. The
ball head joint transmits translational loads, the joint making rotational freedom possible in an
angular range in such a way that no torques are transmitted through this joint. A part of the ball

head joint may be a part of the fastening element 2.

In a further possible embodiment, the mechanical connection between one or more fastening
elements 2 and the adapter plate 3 is formed by elastomer bearings, as a result of which
substantially torque-free mounting is implemented at this point. Elastomer bearings comprise a
connection of two parts which are movable with respect to one another, the relative movability

being achieved by way of a resilient material arranged between the two parts.

Further, the mechanical connection may have a constructionally provided plastic deformability,
as a result of which displacement in a direction can be achieved by way of a corresponding

force acting in this direction, a force and/or torque transmission in other directions further being
possible. The plastic deformation preferably occurs before the force and/or torque action brings

about deformation of the adapter plate 3.

The mechanical connection within the floor connection assembly 1 between the fastening
elements 2 and the adapter plate 3 is substantially torque-free. Substantially torque-free means

that the mounting or the mechanical connection is not provided to transmit mechanical torques,

9
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and relative rotation of this mechanical connection is thus possible. However, small torques may

be transmitted during the relative rotation, but this does not counter the substantially torque-free

mounting.

In an advantageous embodiment, the mechanical connection between at least one fastening
element 2 and the adapter plate 3 is displaceable. In this context, displaceable means that the
mechanical connection does not transmit any significant forces along the axis of the
displaceability, and relative movement between the fastening element 2 and adapter plate 3 is
possible along this axis. In this context, displaceability along an axis means still no
displaceabiltiy in the directions of the other axes, in such a way that they can still transmit

forces.

The displaceability of the mechanical connection between the fastening element 2 is preferably
not used for translational movement of the aircraft seat 8 with respect to the floor structure, but
Instead for the described largely force-free relative movement within the floor connection
assembly 1 in the event of deformation of the floor structure. A transiational movement, for
example so as to be able to advance the aircraft seat 8 towards a table, may for example be
implemented by way of a relative movement between the floor connection assembly 1 and the
seat foundation 10 and/or by way of a relative movement between the seat foundation 10 and a

seat surface.

The adapter plate 3 is a substantially planar formation, which is arranged between the fastening
elements 2. The adapter plate 3 is configured as dimensionally stable and rigid as possible so

as to make transmission of mechanical, in particular dynamic loads possible between the seat
foundation 10 of the aircraft seat 8 and the floor structure largely without deformation. In a
preferred embodiment, the adapter plate 3 may comprise a carbon-fibre-reinforced structure.
The adapter plate 3 may also further comprise a sandwich construction, using for example
mechanical foams and/or honeycomb structures. This should make a very rigid and
simultaneously light structure possible overall for the adapter plate 3. The attachment points 4

for a seat foundation 10 may be metal inserts, which make screwing and/or bolting possible and

may be integrated into the adapter plate 3.

10
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The adapter plate 3 may be orientated substantially parallel to the floor plane of the aircraft
cabin. in advantageous embodiments, the adapter plate 3 is arranged above the floor plane of
the aircraft cabin, which serves as a walking surface for passengers. In possible alternative
embodiments, the adapter plate 3 may be arranged in such a way that the floor plane is
positioned within or at the boundaries of the adapter plate 3. As a further alternative, the adapter

plate 3 may be arranged below the floor plane.

In a possible embodiment, various recesses and/or clearances may be provided in the adapter

plate 3, making a reduced-weight adapter plate possible.

In the embodiment shown in Fig. 1, the floor connection assembly 1 has a bridge construction 6
at a first end. The bridge construction 6 is arranged between two fastening elements 2 and
mechanically connected thereto. In this embodiment, the mechanical connection to one or both
fastening elements 2 is torque-free, in such a way that no significant torques from the fastening
elements 2 can be introduced into the bridge construction 6. The bridge construction 6 is

advantageously a flexurally rigid construction.

In possible embodiments, the bridge construction 6 is connected to a fastening element 2 and/or
the adapter piate 3 so as to be displaceable along an axis, especially the axis of the longest
extension thereof perpendicular to a typical orientation of the seat rails 5, in such a way that in
these regions no significant forces can be transmitted in this axis, making prior deformation of
the floor structure possible without introduction of forces into the adapter plate 3. The
displaceability may for example be implemented by way of a floating bearing, and this is
advantageously carried out by way of a slot having a sliding fit and/or also by way of a plastic
hinge.

In this embodiment the bridge construction 6 is further connected to the adapter plate 3 in a

torque-free manner via a transition piece 7.

In further embodiments, during the installation or assembly of the floor connection assembly 1, a
parallel offset of the adapter plate 3 and/or the four attachment points 4 with respect to the seat

rails 5 can be set. As a result, the aircraft seat 8 can be arranged at various positions transverse

11
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to the direction of flight whilst fastening to the same fastening points, expanding the cabin
configuration options. The position of the central line or line of symmetry of the aircraft seat 8 is
advantageously set between the seat rails 5. This setting typically requires an assembly process
and Is to be considered separate from a possible translational movement of the aircraft seat 8,
which can be undertaken for example by a passenger. In one possible embodiment, the position
of the aircraft seat transverse to the direction of flight, for example along the transverse axis B
(see Fig. 3), can be set by way of various settings and/or selection of the length of the

mechanical connection between the adapter plate 3 and the fastening elements 2.

Fig. 2 shows a floor connection assembly 1, which is connected to a floor structure at three
fastening points by three fastening elements 2. The fastening points can be integrated into the

aircraft floor at various points, since in this embodiment the floor structure does not comprise a

seat rail.

Fig. 3 shows the floor connection assembly 1 of Fig. 1 after a prior deformation of the floor
structure. The floor connection assembly 1 is connected by way of the fastening elements 2,
which are rigidly connected to the seat rails 5. In this case, the front seat rail 5a shown in Fig. 3
Is rotated about a longitudinal axis A. The rear seat rail 5b shown in Fig. 3 is rotated about a
transverse axis B. This leads to a rotation and to a deflection of the fastening elements 2 with
respect to the adapter plate 3 in accordance with the prior deformation of the floor structure,
which is passed on to the floor connection assembly 1 via the rotation of the seat rail 5b, and in

accordance with the geometric arrangement.

The torque-free mechanical mounting between the fastening elements 2 and the adapter plate 3
leads to the floor connection assembly 1 receiving the rotation of the rail 5a, without this leading
to deformation of, or damage to, the adapter plate 3. Mechanical loads can therefore further be

transmitted between the adapter plate and the floor structure in the pre-deformation state so as

to ensure a secure connection.

The possible prior deformation shown in Fig. 3 of the floor structure, in the form of a rotation of
the seat rail Sb, leads to a displacement of the position of the fastening elements 2 with respect

to the adapter plate 3 as well as a rotation of the fastening elements 2 with respect to the

12
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adapter plate 3. In this embodiment, the mechanical connection between the fastening element
2a and the bridge construction 6 or adapter plate 3 is displaceable in the direction B, whereas
the connection between the fastening element 2b and the adapter plate 3 is not displaceable in
this embodiment. The adapter plate 3 therefore sustains the deformations of the floor structure
without substantial deformations of the adapter plate 3. However, the transmissibility of
mechanical loads Is maintained. The same applies to the embodiment without a bridge
construction 6 and to the side of the floor connection assembly 1 without a bridge construction

6.

The aircraft seat structure which is rigid in particular in the region of the cabin floor is
advantageous for a crash event, anticipated after the prior deformation, with high dynamic loads
from the corresponding accelerations due to the crash. A rigid seat foundation 10, which can be
connected to the adapter plate 3 at the attachment points 4, does not experience any damage
and/or negative influence from the prior deformation.of the floor structure. In this way, the ability
to bear in particular dynamic loads in the event of a crash is maintained, in such a way that the
structure can be configured accordingly precisely, it being possible to exploit this in particular for
weight reduction. The loads from the crash can thus with negligible deformations of the seat
foundation 10 be passed on for example as far as a seat surface, backrest and/or belt
attachment point. The force limitation for protecting the passenger may take place above the
seat foundation 10, for example in the transition region to the aforementioned seat components
which may be in direct contact with an occupant. The force limitation may be implemented by a
device which is correspondingly provided in this transition region and configured for this

purpose. A resultant rotational movement of the seat can be prevented.

There may be a functional separation in the aircraft seat 8 between absorbing mechanical
loads, in particular in the event of a crash, and absorbing prior deformations of the floor

structure. As a result, targeted configuration of the force limitation for the event of a crash may

be provided.

In a preferred embodiment, the floor connection assembly 1 further serves for the mechanical
connection of merely one aircraft seat 8 to a floor structure. Howeuver, it is also possible to

arrange more than one seat on the floor connection assembly 1, for example two seats.
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Fig. 4 shows a prior art aircraft seat 8 comprising a seat frame 9. The prior art aircraft seat 8 is
shown together with the deformation properties thereof after three possible crash events having
different acceleration directions C, D, E of the centre of gravity of a seated passenger, not

shown In Fig. 4.

The seat frame 9 is configured appropriately plastically deformable for absorbing the prior
deformation. This applies in particular to the lower part. This side view does not show prior
deformation of the floor structure of the aircraft. The seat frame 9 absorbs the loads as well as
the prior deformation in the event of a crash with high accelerations. The limitation of the forces
acting on a seated passenger is achieved by way of the flexible structure of the seat frame 9.
Overall, a comparatively large deformation sets in in the lower region of the aircraft seat 8, and
leads to a rotation of the aircraft seat 8, the centre of rotation being low with respect to the seat

surface of the aircraft seat 8, leading to large deflections in the upper region of the aircraft seat
8.

The deflection in the event of a crash defines the movement envelope of the aircraft seat 8 and
of the seated passenger, which has to be kept free of articles and/or objects in the cabin of the
aircraft to prevent injuries. In the prior art, there is a correspondingly large movement envelope.
A more rigid configuration of the seat frame 9 is not possible in the prior art because of the
necessary absorption of prior deformations of the floor structure of the aircraft by the seat frame

9 and the required force limitation for the passenger by absorbing kinetic energy in the event of

a crash.

Alternatively, there is the option of keeping the free space around the passenger sufficiently
small that the path to the boundary of the free space, for example a table or further aircraft seat,
Is sufficiently short in the event of a crash that no significant relative speeds between the
passenger and adjacent parts can occur before a collision. However, this leads to considerabl.e
losses of comfort during normal operation. Further, cushioning of the corresponding parts may

nevertheless become necessary, and this is impractical for example for a table surface.
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Fig. 5 shows three aircraft seats 8 comprising an embodiment of a floor connection assembly 1,
which experience the same accelerations from different crashes as the aircraft seats in Fig. 4.
The floor connection assembly 1 does not pass on prior deformations of the floor structure of
the aircraft to the seat foundation 10. Therefore, the seat foundation 10 does not have to be
able to absorb deformations, and can be made very rigid. Further, the use of light and rigid
materials having a low deformation potential, such as for example carbon-fibre-reinforced
plastics materials, is made possible, and this can lead to a lighter aircraft seat 8. The rigid
configuration of the seat foundation 10 h‘as various advantages for the crash; for example, a
rotational movement of the aircraft seat 8 can be largely suppressed in the crash for
acceleration directions in the floor plane C, D and/or the energy absorption or force limitation
may take place selectively above the seat foundation 10, making a small movement envelope

and a lower structural load of the aircraft seat 8 possible in the crash.

In one possible embodiment, the floor connection assembly 1 may be covered with a

compensation cover, resulting in an aesthetically pleasing floor configuration.

A preferred application of the floor connection assembly 1 of an aircraft seat 8 is in the VIP area
or special equipment area for aircraft, in particular for individual seats, armchairs and cushioned
furnishings. The floor connection assembly 1 may further advantageously be used for aircraft

seats 8 In high-standard cabin divisions of an aircraft, known as first class seats.

Fig. 6 shows an embodiment of a floor connection assembly 1 which is fastened by one
fastening element 2 each to the floor structure of an aircraft at three fastening points. The three
fastening points are located on two parallel seat rails 5. A first fastening element 2 is arranged
along the longitudinal axis A and is preferably configured displaceable paraliel to the longitudinal
axis A. The displaceability may in particular be achieved in the first fastening element 2 and
parailel to the longitudinal axis A by way of a movable or displaceable mechanical connection
between the first fastening element 2 and the adapter plate 3 or by way of displaceability of the
first fastening element 2 in the seat rail 5. The first fastening element 2 is the sole visible
fastening element in Fig. 6. The second and third fastening elements 2 are covered by parts of

the adapter plate and are merely indicated in terms of position.
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The first fastening element 2 is preferably arranged at the front of the floor connection assembly
1 in the seating direction, and further preferably has no corresponding fastening element 2 on
the other seat rail 5 along the transverse axis B. The floor connection assembly 1 thus has an
asymmetrical configuration. Parallel to the transverse axis B, the first fastening element 2
preferably has a displaceable connection to the adapter plate 3. Further, preferably no
displaceability is provided in the direction of a vertical axis C, which preferably extends
perpendicular to the longitudinal axis A and the transverse axis B. In preferred embodiments,

the first fastening element 2 has no rotational degrees of freedom.

In this advantageous embodiment, a second fastening element 2 of the adapter plate 3 is
fastened on the same seat rail 5. It is therefore positioned in the same longitudinal axis A as the
first fastening element 2. The third fastening element 2 is fastened to the other seat rail 5 from
the second fastening element 2. In advantageous embodiments, the second fastening element
2 has no rotational and no translational degrees of freedom with respect to the seat rail 5 and

with respect to the adapter plate 3.

The third fastening element 2 is provided as a single fastening element 2 on the seat rail 5
shown at the top of Fig. 6. The third fastening element 2 preferably has no translational and no
rotational movability along the longitudinal axis A and along the vertical axis C. Displaceability of
the third fastening element 2 along the transverse axis B by at least 20 mm from a normal
position with respect to the adapter plate 3 is advantageous. In addition, the third fastening
element 2 is preferably mounted on the adapter plate 3 torque-free about the transverse axis B.

Overall, a reflected configuration of the fastening elements 2 having defined degrees of freedom

IS also possible, but it is advantageous for the first and second fastening element 2 always to be
arranged on one seat rail 5 and the third fastening element 2 to be arranged at the shortest

distance from the second fastening element 2 on the remaining seat rail 5.

Rotation of a seat rail 5 about the longitudinal axis A or about an axis of rotation located in the
vicinity can be compensated during a prior deformation, preferably by a transiational

compensation movement of the connection between the fastening elements 2 and the adapter

plate 3.
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Claims

1. Floor connection assembly (1) for mechanically connecting an aircraft seat (8) to a floor

structure of an aircraft, which has at least three fastening points,
- the floor connection assembly (1) being fastenable to the floor structure at at least three

fastening points by one fastening element (2) each,
characterised In that
- the floor connection assembly (1) comprises an adapter plate (3),
- the mechanical connection between the adapter plate (3) and the fastening elements (2)

being mounted substantially torque-free about at least one axis.

2. . Floor connection assembly (1) according to any of the preceding claims, characterised in
that at least one connection of the adapter plate (3) to a fastening element (2) 1s displaceable In

at least one direction.

3. Floor connection assembly (1) according to claim 2, characterised in that the

displaceability between the adapter plate (3) and at least one fastening element (2) is limited.

4. Floor connection assembly (1) according to any of the preceding claims, characterised in
that the floor connection assembly (1) comprises three fastening elements (2),
- afirst fastening element (2) and a second fastening element (2) being arranged along a
longitudinal axis (A),
- the second fastening element (2) and a third fastening element (2) being arranged along
a transverse axis (B),
- the longitudinal axis (A) and the transverse axis (B) being mutually perpendicular.

5. Floor connection assembly (1) according to claim 4, characterised in that
- the first fastening element (2) is displaceable along the longitudinal axis (A) in both
directions, at least 20 mm in each case, displaceable parallel to the transverse axis (B)
In both directions, at least 3 mm in each case, and fixed parallel to a vertical axis (C),
- the second fastening element (2) being fixed along the longitudinal axis (A), fixed along

the transverse axis (B), and fixed along the vertical axis (C),
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- the third fastening element (2) being fixed parallel to the longitudinal axis (A), being

displaceable along the transverse axis (B) in both directions, at least 20 mm in each

case, and being fixed parallel to the vertical axis (C).

6. Floor connection assembly (1) according to either claim 4 or claim 5, characterised In
that

- the first fastening element (2) is fixed in rotation about the longitudinal axis (A), fixed In
rotation about the transverse axis (B) and fixed in rotation about a vertical axis (C),

- the second fastening element (2) is preferably fixed in rotation about the longitudinal axis
(A), fixed in rotation about the transverse axis (B) and fixed in rotation about the vertical
axis (C), and

- the third fastening element (2) is fixed in rotation about the longitudinal axis (A), mounted

torque-free about the transverse axis (B), and fixed in rotation about the vertical axis (C).

7. Floor connection assembly (1) according to any of claims 1 to 5, characterised in that all

of the fastening elements (2) have a substantially torque-free mechanical connection to the

adapter plate (3).

8. Floor connection assembly (1) according to any of the preceding claims, characterised in
that the floor connection assembly (1) can be fastened to the floor structure in such a way that
at least one connection from the adapter plate (3) to a fastening element (2) has a deformation

region which is provided so as to make displacement possible in at least one direction by plastic

deformation.

9. Floor connection assembly (1) according to any of the preceding claims, characterised in

that the mechanical connection between the adapter plate (3) and at least one fastening

element (2) comprises a ball head bearing and/or in that the mechanical connection between
the adapter plate (3) and at least one fastening element (2) comprises an elastomer bearing

and/or in that the mechanical connection between the adapter plate (3) and at least one

fastening element (2) comprises a sliding fit.
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10. Floor connection assembly (1) according to any of the preceding claims, characterised in
that the floor connection assembly (1) is mounted in such a way that deflection of the fastening
points from the initial position thereof by less than 200 mm does not cause significant

deformation of the adapter plate (3).

11. Floor connection assembly (1) according to any of the preceding claims, characterised in
that
- two of the fastening points at which the floor connection assembly (1) can be fastened
are positioned on one seat rail (5), and in that
- the floor connection assembly (1) is mounted in such a way that
- rotation of the seat rail (5) through at least 10° about a centre of rotation, which is
positioned within the seat rail (5) and within a 1 m radius of the geometric centre of the
floor connection assembly (1), does not bring about irreversible deformation of the

adapter plate (3).

12. Floor connection assembly (1) according to any of the preceding claims, characterised in
that at least one attachment point (4) for a seat foundation (10) is provided on the adapter plate

(3).

13. Floor connection assembly (1) according to any of the preceding claims, characterised in
that a seat foundation (10) can be moved in translation and/or in rotation in the floor plane on

the floor connection assembly (1).

14. Floor connection assembly (1) according to any of claims 1 to 11, characterised in that

the adapter plate (3) is an integral part together with a seat foundation (10).

15. Floor connection assembly (1) according to any of the preceding claims, characterised in
that

- the floor connection assembly (1) comprises at least one bridge construction (6),
- the bridge construction (6) being mounted torque-free about at least one axis at at least

one fastening element (2).
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16. Floor connection assembly (1) according to claim 15, characterised in that the bridge

construction (6) is connected to the adapter plate (3) in a torque-free manner.

17. Floor connection assembly (1) according to any of the preceding claims, characterised in
that the adapter plate (3) is a fibre composite component and/or in that the adapter plate (3) has

a sandwich structure.

18. Aircraft seat (8), characterised in that a floor connection assembly (1) according to any

of the preceding claims is provided.
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Fig. 2
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Fig. 4 Prior Art
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