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(54) SEAT EXTENSION APPARATUS, CABIN DIVIDING ELEMENT AND AIRCRAFT CABIN

(57) The invention relates to a seat extension appa-
ratus (1) for a cabin dividing element (2), in particular of
an aircraft cabin, the seat extension apparatus (1) com-
prising at least:
- an extension device (3) having a mounting side (3.1)
and a bed surface side (3.2), wherein the extension de-
vice (3) is movable between a vertical stowed position

(P1) and a horizontal use position (P2), and
- a support structure (4) coupled to the extension device
(3) to pivotably support the extension device (3), wherein
the support structure (4) comprises at least one pivotable
strut element (5) having at least one end (5.1) pivotably
coupled to the mounting side (3.1) of the extension device
(3) and at least one free end (5.2).
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Description

BACKGROUND

[0001] Seating arrangements in passenger vehicles
such as aircraft often have limited space. Moreover, such
seating arrangements are often configured such that the
passenger is in a substantially upright or a slightly re-
clined position (e.g., a seated position). However, sitting
upright for long periods of time can cause strain and is
undesirable, such as on long flights.

SUMMARY

[0002] It is an object of the present disclosure to pro-
vide an improved seat extension apparatus which in-
creases comfort of a passenger. Any examples and em-
bodiments not falling under the scope of the claims are
provided for illustration purposes. In particular, said seat
extension apparatus is configured for a cabin dividing
element, such as a bulkhead. The seat extension appa-
ratus is also configured to provide an improved, stable
and wide lay-flat bed surface to the passenger. The seat
extension apparatus can be fixed to any type of cabin
dividing element, such as a bulkhead or any other cabin
interior and furniture element. Further, it is an object of
the present disclosure to provide an improved cabin di-
viding element providing said seat extension apparatus
and an improved aircraft cabin for a passenger.
[0003] According to the disclosure, the object of the
seat extension apparatus is solved by the features
claimed in claim 1. The object of the cabin dividing ele-
ment is solved by the features claimed in claim 12.
[0004] A seat extension apparatus for a cabin dividing
element, in particular of an aircraft cabin, the seat exten-
sion apparatus comprising at least an extension device
having a mounting side and a bed surface side, wherein
the extension device is movable between a vertical
stowed position and a horizontal use position. Further,
the seat extension apparatus comprising a support struc-
ture coupled to the extension device to pivotably support
the extension device, wherein the support structure com-
prises at least one pivotable strut element having at least
one end pivotably coupled to the mounting side of the
extension device and at least one free end. In the vertical
stowed position of the extension device the strut element
is arranged substantially parallel to a longitudinal axis of
the extension device, and in the horizontal use position
of the extension device the strut element is arranged sub-
stantially perpendicular or angled to the longitudinal axis
of the extension device.
[0005] In the vertical stowed position, the mounting
side is facing into the aircraft cabin. For example, the
mounting side is facing in a direction toward a passenger
seat. The bed surface side is arranged on an opposite
side of the mounting side. For example, the bed surface
side and the mounting side are arranged extending par-
allel to each other. In the horizontal use position, the

mounting side is arranged on a bottom of the bed surface
side. For example, the mounting side is arranged facing
in a direction toward a cabin floor. The bed surface side
is arranged facing in a direction toward a cabin ceiling.
[0006] In an example, the extension device is config-
ured as a bulkhead economy bed. For example, the ex-
tension device is configured as a substantially panel-
shaped shelf element. For example, the extension device
is configured as an ottoman.
[0007] For example, the bed surface side of the exten-
sion device is cushioned providing more comfort to a pas-
senger when the extension device is moved to the hori-
zontal use position. In this position, the bed surface side
is arranged in a cabin space. That means that the bed
surface side of the extension device is visible and so as
usable for the passenger as body support element. The
strut element is constructed to stably support the exten-
sion device in the horizontal use position, such as a wide
lie-flat bed position, on a cabin floor. In particular, the
second free end is configured to be positioned on the
cabin floor in a slip-resistant manner.
[0008] In the vertical stowed position of the extension
device the bed surface side is substantially hidden from
view of the passenger. In this position, the mounting side
of the extension device is visible to the passenger. For
instance, the mounting side comprises an optically ap-
pealing finish, such as a layer, a cover, a coating or the
like which fits to a design of the aircraft cabin. The mount-
ing side may be provided with any surface material, a
placard and/or a logo design.
[0009] For example, the seat extension apparatus is
fixed to a cabin dividing element, such as a bulkhead,
positioned in front of a passenger seating arrangement,
such as a single seat or a row of at least two seats ad-
jacent to each other in transverse direction of the cabin.
The cabin dividing element is a shell-like or wall-like el-
ement, such as a bulkhead, which for example divides
aircraft cabin classes. The cabin dividing element may
be arranged between a cabin seating arrangement and
a galley or between a cabin seating arrangement and a
doorway of the aircraft. When the extension device is
positioned in the vertical stowed position a wide leg-
space is provided in front of the passenger seating ar-
rangement, for example between the cabin dividing ele-
ment and the passenger seating arrangement. Thereby,
the bed surface side is in alignment with the cabin dividing
element. To provide a wide bed to the passenger(s) of
the passenger seating arrangement, the extension de-
vice can be moved, for example fold down in a pivot mo-
tion away from the cabin dividing element, into the hori-
zontal use position. The bed surface side and a seat
cushion create one continuously lay-flat bed surface to
the passenger.
[0010] In an example, the mounting side of the exten-
sion device comprises at least one carrier device to which
the strut element is pivotably coupled to. The carrier de-
vice is arranged on side of the mounting side. The carrier
device may be attached to the mounting side by a firm
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bond, force-fit and/or form-fit connection.
[0011] In an example, the carrier device and the ex-
tension device are configured as one-piece element. The
extension device and the carrier device may be a molded,
such as injection-molded part.
[0012] In an example, the carrier device comprises at
least one recess into which the strut element is fully ar-
ranged when the extension device is in the vertical
stowed position.
[0013] In an example, the extension device comprises
an integrated carrier device with a recess. For example,
the extension device and the carrier device are config-
ured as one-piece component.
[0014] In an example, the carrier device comprises at
least one storage pocket. For example, the storage pock-
et can be used to stow private items of the passenger
and/or items provided by airline, such as magazines, a
headphone or the like.
[0015] To provide enough mounting space e.g. for the
strut, the recess and the storage pocket, the carrier de-
vice is configured as a substantially box-shaped support
element.
[0016] In another example, the strut element is sub-
stantially U-shaped. For example, free ends of legs of
the U-shaped strut element are connected to the exten-
sion device. The storage pocket may be formed between
the legs of the U-shaped strut element. A connecting por-
tion of the legs of the U-shaped strut element is config-
ured to be positioned on the cabin floor to sturdy support
the extension device in the horizontal use position.
[0017] In an example, the support structure comprises
at least one support linkage configured to pivotably cou-
ple the extension device to the support structure.
[0018] In an example, the support linkage is coupled
to each one of the extension device and the support struc-
ture via a pivot point.
[0019] In an example, a pivot point of the strut element
and the pivot point of the support linkage are substantially
arranged on the same pivot axis.
[0020] In an example, the pivot axis is arranged in a
center area of the extension device and perpendicular to
the longitudinal axis of the extension device.
[0021] In an example, when the extension device is
pivoted from the vertical stowed position to the horizontal
use position, the strut element is pivoted such that the
strut element is fully arranged outside the recess of the
carrier device.
[0022] In an example, a rear side of the extension de-
vice comprises at least one latch mechanism to latch the
extension device in the horizontal use position.
[0023] A cabin dividing element for an aircraft cabin is
provided, in particular arranged in front of a passenger
seating arrangement, the cabin dividing element com-
prising at least a wall surface and a seat extension ap-
paratus as described above, wherein the seat extension
apparatus is coupled to the wall surface.
[0024] In an example, the support structure comprises
at least a bracket fixedly connected to the wall surface

to pivotably support the extension device relative to the
wall surface.
[0025] In an example, the wall surface comprises a
latch element for the latch mechanism of the seat exten-
sion apparatus so that the extension device is latched to
the wall surface in the horizontal use position.
[0026] In an example, the wall surface comprises an
attachment mechanism for at least one bassinet. Hence,
parents can lie flat on the seat extension apparatus or sit
on the passenger seating arrangement while their baby
is safely located near to them.
[0027] Moreover, according to the disclosure, an air-
craft cabin comprising at least a passenger seating ar-
rangement, a cabin dividing element as described above,
wherein the cabin dividing element is arranged in front
of the passenger seating arrangement.
[0028] In an embodiment, the passenger seating ar-
rangement comprises at least one pivotable armrest hav-
ing at least one stowable tray table. Particularly, a mov-
able tray table is integrated inside the armrest. The arm-
rest provides an in-arm tray table. The tray table may be
moved out from the inside of the armrest to provide a
surface panel to the passenger.
[0029] In an example, the armrest is movable between
a retracted stowed position, in which the armrest is ar-
ranged substantially alongside a side surface of a back-
rest of the passenger seating arrangement, and a de-
ployed use position, in which the armrest is arranged
substantially parallel and above a seat cushion of the
passenger seating arrangement.
[0030] In an example, the extension device is posi-
tioned in the horizontal use position the bed surface side
of the extension device is in alignment with a seat surface
of the passenger seating arrangement.
[0031] Further, a method of deploying of a seat exten-
sion apparatus of the cabin dividing element is provided.
The method comprises at least the steps of moving the
extension device from the vertical stowed position to the
horizontal use position and pivoting the support structure
such that the strut element moves from the substantially
parallel orientation to the substantially perpendicular or
angled orientation relative to the extension device. For
example, after a predefined path of motion of the exten-
sion device, the support structure actuates such that the
strut element moves from the substantially parallel ori-
entation to the substantially perpendicular or angled ori-
entation. The support structure may be spring-loaded.
The support structure may be automatically driven.
[0032] The various features of novelty which charac-
terize the invention are pointed out with particularity in
the claims annexed to and forming a part of this disclo-
sure. For a better understanding of the invention, its op-
erating advantages and specific objects attained by its
uses, reference is made to the accompanying drawings
and descriptive matter in which preferred embodiments
of the invention are illustrated.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0033] The present disclosure will become more fully
understood from the detailed description given herein be-
low and the accompanying drawings which are given by
way of illustration only, and thus, are not limitative of the
present disclosure, wherein:

Figures 1A to 1F show in perspective views an em-
bodiment of a seat extension appa-
ratus and a conversion of the seat
extension apparatus from a vertical
stowed position to a horizontal use
position, in accordance with an ex-
ample;

Figure 2 shows a perspective view of an em-
bodiment of a converted seat exten-
sion apparatus creating a wide lie-
flat bed surface with a passenger
seating arrangement, in accord-
ance with an example;

Figure 3 shows a perspective view of an em-
bodiment of a cabin dividing ele-
ment comprising an attachment
mechanism for a bassinet, in ac-
cordance with an example;

Figures 4A to 4D show schematically in side views an
embodiment of the seat extension
apparatus and a conversion of the
seat extension apparatus from a
vertical stowed position to a hori-
zontal use position, in accordance
with an example;

Figures 5A to 5F show in perspective views an em-
bodiment of a passenger seating ar-
rangement comprising at least one
pivotable armrest having at least
one stowable tray table, in accord-
ance with an example, and

Figure 6 shows a flow chart of a method of
deploying a seat extension appara-
tus, in accordance with an example.

[0034] Corresponding parts are marked with the same
reference symbols in all figures.

DETAILED DESCRIPTION

[0035] Figures 1A to 1F show in perspective views an
example of a seat extension apparatus 1 and a conver-
sion of the seat extension apparatus 1 from a vertical
stowed position P1, as shown in figures 1A and 1B, to
a horizontal use position P2, as shown in figures 1E and

1F. In particular, the figures 1A to 1F shows an aircraft
cabin C having a cabin dividing element 2, such as a
bulkhead, and a passenger seating arrangement SA,
wherein the seat extension apparatus 1 is fixed to the
cabin dividing element 2. The passenger seating ar-
rangement SA is arranged behind the cabin dividing el-
ement 2 and, for example, facing in flight direction of an
aircraft. In particular, the seat extension apparatus 1 and
the cabin dividing element 2 provide an improved bed
feature within the aircraft cabin C.
[0036] The seat extension apparatus 1 comprises an
extension device 3 having a mounting side 3.1 and a bed
surface side 3.2. The extension device 3 is movable be-
tween the vertical stowed position P1 and the horizontal
use position P2. Further, the seat extension apparatus 1
comprises a support structure 4 coupled to the extension
device 3 to pivotably support the extension device 3 on
the cabin dividing element 2. The support structure 4
comprises a pivotable strut element 5 having a first end
5.1 pivotably coupled to the mounting side 3.1 of the ex-
tension device 3 and a second free end 5.2. The strut
element 5 is U-shaped. For example, free ends 5.2 of
the two legs 5.3 of the U-shaped strut element 5 are con-
nected to the extension device 3. A connecting portion
5.4 of the legs 5.3 of the U-shaped strut element 5 is
configured to be positioned on a cabin floor F to sturdy
support the extension device 3 in the horizontal use po-
sition P2. The strut element 5 being U-shaped provides
a simple synchronized movement of the legs 5.3. In an-
other embodiment, the strut element 5 may be substan-
tially O-shaped. The first ends 5.1 may be coupled to-
gether by a second connecting portion which is pivotably
coupled to the mounting side 3.1. Alternatively, the strut
element 5 may comprise two separate legs 5.3 arranged
parallel to each other, wherein the free end 5.2 of each
leg 5.3 is positioned on the cabin floor F in the horizontal
use position P2 of the extension device 3. Each leg 5.3
may be substantially I-shaped. The strut element 5 may
be spring-loaded for a damped motion.
[0037] In the vertical stowed position P1 the strut ele-
ment 5 is arranged substantially parallel to a longitudinal
axis a of the extension device 3. In the horizontal use
position P2 of the extension device 3 the strut element 5
is arranged substantially perpendicular or angled to the
longitudinal axis a of the extension device 3.
[0038] For example, the bed surface side 3.2 is cush-
ioned providing more comfort to a passenger O when the
extension device 3 is positioned in the horizontal use
position P2. In this position, the bed surface side 3.2 is
visible and so as usable for the passenger O as body
support element. The strut element 5 is constructed to
stably support the extension device 3 in the horizontal
use position P2, such as a wide lie-flat bed position, on
the cabin floor F. For example, the second free end 5.2
is configured to be positioned on the cabin floor F.
[0039] In the vertical stowed position P1 the bed sur-
face side 3.2 is substantially hidden from view of the pas-
senger O. In this position, the mounting side 3.1 is visible
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to the passenger O. For instance, the mounting side 3.1
comprises an optically appealing finish, such as a layer,
a cover, a coating or the like which fits to a design of the
aircraft cabin C. Moreover, the mounting side 3.1 may
comprise a storage pocket 6, a mobile device holder or
the like. The storage pocket 6 comprises a holding belt
or strap 6.1 configured to secure items arranged inside
the storage pocket 6.
[0040] Further, the mounting side 3.1 comprises a car-
rier device 7 to which the strut element 5 is pivotably
coupled to. The carrier device 7 comprises a recess 7.1
corresponding with the shape, for example U-shape, O-
shape or I-shape, of the strut element 5. The strut element
5 is fully arranged in the recess 7.1 when the extension
device 3 is positioned in the vertical stowed position P1.
The carrier device 7 may comprise the storage pocket 6.
For example, the storage pocket 6 is arranged between
the legs 5.3 of the strut element 5.
[0041] Moreover, the support structure 4 comprises a
support linkage 8 configured to pivotably couple the ex-
tension device 3 to the support structure 4. Furthermore,
the support structure 4 comprises at least a bracket 9
fixedly connected to a wall surface 2.1 of the cabin divid-
ing element 2 to pivotably support the extension device
3 relative to the wall surface 2.1. As shown, the support
structure 4 comprises two parallel aligned and spaced-
apart brackets 9. The brackets 9 are fixed to a bottom
side of the wall surface 2.1. In another embodiment, the
brackets 9 may be fixed to the cabin floor F. Further, the
support structure 4 comprises two parallel aligned and
spaced-apart support linkages 8. Each of the support
linkages 8 is pivotably hold in one of the brackets 9 and
coupled to the extension device 3. In an embodiment,
the wall surface 2.1 may comprise at least one no further
shown cavity in which the extension device 3 may be
arranged. When the extension device 3 is stowed, the
extension device 3 and the wall surface 2.1 may provide
a substantially flat vertical surface.
[0042] The support linkage 8 is coupled to each one
of the extension device 3 and the support structure 4 via
a pivot point PP1, PP2. Each lower pivot point PP1 is
provided in the brackets 9. Each upper pivot point PP2
is provided on the mounting side 3.1 of the extension
device 3. For example, the upper pivot points PP2 are
provided by the carrier device 7.
[0043] Pivot points PP3 of the strut element 5 and each
pivot point PP2 of the support linkages 8 are substantially
arranged on the same pivot axis PA provided through
the carrier device 7. In the shown embodiment, the pivot
axis PA is arranged in a center area of the extension
device 3. For example, the pivot axis PA is arranged per-
pendicular to the longitudinal axis a of the extension de-
vice 3. It is also possible to provide the pivot axis PA in
a rear area or a front area of the extension device 3. The
rear area is an area facing toward the wall surface and
the front area is an area facing toward the passenger
seating arrangement SA.
[0044] When the extension device 3 is pivoted from

the vertical stowed position P1 to the horizontal use po-
sition P2, the strut element 5 is pivoted such that the strut
element 5 is fully arranged outside the recess 7.1 of the
carrier device 7. For example, the strut element 5 deploys
by the rotation of the extension device 3. The strut ele-
ment 5 may be coupled to the extension device 3 via a
not further shown gear mechanism.
[0045] For example, a front side 3.3 of the extension
device 3 comprises a flap 3.4 configured to be pulled by
the passenger O to initiate movement, in particular rota-
tion, of the extension device 3. A rear side 3.5 of the
extension device 3 comprises a latch mechanism LM to
latch the extension device 3 in the horizontal use position
P2, as shown in figure 4D in more detail. Therefore, the
wall surface 2.1 comprises a latch element 2.2 as shown
in figures 4A to 4D in more detail. The latch element 2.2
is one of a bar-like, ring, eyelet or loop element. The latch
mechanism LM of the extension device 3 comprises a
hook-like element 3.6, such as a claw latch, which is con-
figured to detachably engage the latch element 2.2 ar-
ranged on the wall surface 2.1. The wall surface 2.1 com-
prises a cavity 2.3 in which the latch element 2.2 is ar-
ranged. It is also possible to provide the seat extension
apparatus 1 with at least one motorized adjustment de-
vice which is configured to move the extension device 3
between the horizontal use position P2 and the vertical
stowed position P1 automatically upon actuation e.g. via
a remote control.
[0046] In the shown embodiment, the seat extension
apparatus 1 comprises three extension devices 3 and
corresponding supporting parts as described above. The
extension devices 3 are arranged in a row, adjacent to
each other in transverse direction of the aircraft cabin C.
The passenger seating arrangement SA comprises
therefore three single seats 10 arranged adjacent to each
other in transverse direction of the aircraft cabin C. Each
seat 10 comprises at least a seat cushion 10.1 and a
backrest 10.2. Each seat 10 corresponds to one exten-
sion device 3 arranged in the front. Each passenger O
of each seat 10 can use the respective extension device
3 as seat extension. In the horizontal use position P2,
the front side 3.3 of the extension device 3 contacts the
seat cushion 10.1 such that the bed surface side 3.2 of
the extension device 3 and the seat cushion 10.1 together
form the seat extension, such as a bed extension.
[0047] Further, the passenger seating arrangement
SA comprises a number of pivotable armrests 11, 11’
arranged between two seats 10. In an exemplary ar-
rangement of three seats 10 arranged side by side, i.e.
adjacent to each other in a transverse direction of the
cabin C, the arrangement may comprise four armrests
11 to 11". For example, outer side armrests 11" are fixed
to outer sides of outer seats 10 facing in a direction e.g.
toward a cabin aisle. The outer side armrests 11" may
be pivotable or non-pivotable. Each armrest 11 and 11"
having a stowable tray table 12. In this arrangement, only
one pivotable armrest 11 with a stowable tray table 12
arranged inside the pivotable armrest 11 is enough. The
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pivotable armrest 11 provides the tray table 12 for a cent-
er seat 10 arranged between two outer seats 10. For
better understanding, the outer seats 10 will be given an
additional reference sign 10’. The center seat 10 will be
given an additional reference sign 10".
[0048] As shown, each of the pivotable armrests 11,
11’ is arranged between two adjacent seats 10. When
the tray table 12 is vertically stowed and the armrest 11
is in the deployed use position P3, as shown in figure
1A, the deployed armrest 11 can be used as a seating
area dividing element.
[0049] The armrests 11, 11’ are movable between a
retracted stowed position P4, as exemplarily shown in
figure 1B, in which the armrests 11 are arranged sub-
stantially alongside a side surface of the backrests 10.2,
and the deployed use position P3, in which the armrests
11 are arranged substantially parallel and above the seat
cushions 10.1. In each of the deployed use position P3
and the retracted stowed position P4 each armrest 11 is
locked. To release the lock, a commonly known release
button connected to a lock mechanism of the armrest 11
may be provided on the armrest 11 and pushed. When
the armrests 11 are locked in the retracted stowed posi-
tion P4 the passenger seating arrangement SA, in par-
ticular all seats 10, turn into a divan bed. In particular,
seat cushion surfaces of each seat cushion 10.1 are in
contact with each other such that the seat cushion sur-
faces form a unitary sitting (bench-like) and bed surface
along the passenger seating arrangement SA.
[0050] Figure 2 shows a perspective view of an em-
bodiment of a converted seat extension apparatus 1 cre-
ating a wide lie-flat bed surface with the passenger seat-
ing arrangement SA. For example, this wide lie-flat bed
surface may be used by one single passenger O or by
more than one passenger O on each corresponding seat
10.
[0051] Figure 3 shows a perspective view of an em-
bodiment of a cabin dividing element 2 comprising an
attachment mechanism AM, as shown in figure 2, for a
bassinet 13. In particular, the wall surface 2.1 comprises
the attachment mechanism AM for the bassinet 13.
[0052] Figures 4A to 4D schematically show the seat
extension apparatus 1 and a conversion of the seat ex-
tension apparatus 1 from a vertical stowed position P1
to a horizontal use position P2. In particular, figure 4A
shows the extension device 3 in the vertical stowed po-
sition P1, figure 4B shows the extension device 3 in a
slightly pivoted forward position from the stowed position
P1 in a direction to the horizontal use position P2, figure
4C shows the extension device 3 in a pivoted position
close to the horizontal use position P2 and figure 4D
shows the extension device 3 in the horizontal use posi-
tion P2.
[0053] Figures 5A to 5E show in perspective views an
embodiment of a passenger seating arrangement SA
comprising at least one pivotable armrest 11 having a
stowable tray table 12. The tray table 12 is configured as
a bi-fold table. The armrest 11 comprises a slot 11.1, for

example in form of a through hole, through which the tray
table 12 can be moved in a bi-folded state. Alternatively,
the tray table 12 is configured as a single shelf.
[0054] In particular, figure 5A shows each of the arm-
rests 11 and 11’ arranged above and substantially par-
allel to the seat cushion 10.1, each armrest 11 and 11’
being positioned in the deployed use position P3, wherein
a tray table 12 is arranged within the armrest 11 and is
stowed inside the armrest 11, the tray table 12 being
arranged in a vertical position P5. Figure 5B shows the
armrest 11 with an open lid 11.3 and a tray table 12 which
is moved out from the inside of the armrest 11, figures
5C and 5D show the armrest 11 with the tray table 12 in
a horizontal position P6 and figure 5E shows the arm-
rests 11 and 11’ in the retracted stowed position P4. Fig-
ure 5F shows an enlarged section of the seating arrange-
ment SA according to figure 5B.
[0055] For example, the seating arrangement SA com-
prises three seats 10, two outer side seats 10’ and one
center seat 10" arranged between the outer side seats
10’. The seating arrangement SA further comprises four
armrests 11 to 11", two outer side armrests 11" and two
inner side armrests 11 and 11’. Each of the inner side
armrests 11 and 11’ is arranged between one of the outer
side seats 10’ and the center seat 10". Therefore, each
seat 10, 10’ to 10" comprises two armrests 11 to 11"
which may be used. The outer side armrests
11" comprise stowable tray tables 12 for passengers of
the outer side seats 10’. One of the inner side armrests
11 comprises a tray table 12 for a passenger of the center
seat 10".
[0056] In an arrangement of two seats 10, it is possible
to provide pivotable armrests 11 with tray tables 12 on
outer sides of the seats 10. Between the two seats 10
one pivotable armrest without a tray table 12 may be
arranged.
[0057] The armrest 11 is pivotable mounted to a back-
rest 10.2, such as a backrest 10.2 frame structure.
[0058] The tray table 12 may be coupled to the armrest
11 via an easy hinge or joint and pivot mechanism JPM.
In particular, from a vertically stowed state of the bi-folded
tray table 12, wherein the tray table 12 is guided through
the slot 11.1 of the armrest 11 in a vertical manner. The
tray table 12 can be pivoted vertically upwards about the
joint and pivot mechanism JPM to be moved from the
stowed state, in particular the vertical position P5, into
an intermediate deployed position P7 as shown in figure
5B. Afterwards, the tray table 12 can be folded down
about the joint and pivot mechanism JPM in a direction
towards the seat cushion 10.1 till the tray table 12 reaches
a fully horizontal position P6. The bi-folded tray table 12
can now be unfolded providing a wider table surface.
[0059] According to an embodiment, the tray table 12
is configured as a bi-fold table; for example the tray table
12 comprises two tabletops 12.1 which are hinged to
each other such that the two tabletops 12.1 can be folded
one above the other. The armrest 11 comprises the slot
11.1 in which the tray table 12 may be fully stowed when
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not needed. The armrest 11 comprises a casing 11.2
which corresponds to the tray table 12 in its bi-folded
shape. The casing 11.2 comprises an attachment section
11.2.1 which is pivotable mounted to the seat 10, for ex-
ample to the center seat 10" and/or to the corresponding
outer side seat 10’. The casing 11.2 further comprises a
main section 11.2.2 for the passenger. In the main section
11.2.2, the lid 11.3, the tray table 12 and the joint and
pivot mechanism JPM are arranged being easy to reach
for the passenger. For example, the casing 11.2 is con-
figured such that dimensions of the main section 11.2.2
are larger than dimensions of the attachment section
11.2.1.
[0060] In an area of the slot 11.1, the armrest 11 com-
prises the lid 11.3 which is hinged on the area of the slot
11.1 to cover up the slot 11.1. The lid 11.3 is arranged
on an upper surface side of the armrest 11. For example,
the lid 11.3 is arranged on the upper surface side of the
casing 11.2. Even if the tray table 12 is deployed into a
state above a passenger’s lap, the lid 11.3 may cover
the slot 11.1. Therefore, the joint and pivot mechanism
JPM may be arranged outside the slot 11.1 and a lid
covering area. The joint and pivot mechanism JPM is
arranged on the upper surface side of the armrest 11, for
example of the casing 11.2. In particular, figure 5A
shows the tray table 12 in a stowed state within the arm-
rest 11. Figure 5B shows the tray table 12 in a vertically
deployed and upward directed state. Figure 5C shows
the tray table 12 in a folded down horizontal state. Figure
5D shows the tray table 12 in a flipped opened state,
wherein the tabletops 12.1 form a wider table surface.
Figure 5E shows the armrest 11 in a retracted stowed
position P4, wherein the tray table 12 is stowed within
the armrest casing 11.2. For instance, in case of a three-
wide passenger seating arrangement SA as shown, there
is only one armrest 11 with a stowable tray table 12 need-
ed providing a table surface for a center seat 10" of the
three-wide passenger seating arrangement SA. As ex-
emplary marked in figure 5E, armrests 11 of the outer
seats 10’ each comprise a stowable tray table 12. There-
by, a second center armrest 11’ may be configured as a
common pivotable armrest 11’.
[0061] Figure 5F shows an enlarged section of the
passenger seating arrangement SA. For example, the
passenger seating arrangement SA comprises an arm-
rest apparatus 11A comprising a tray table apparatus
12A. The armrest apparatus 11A comprises the casing
11.2 configured to receive and retain the tray table ap-
paratus 12A. The tray table apparatus 12A comprises
the tray table 12 and the joint and pivot mechanism JPM.
The joint and pivot mechanism JPM is configured to con-
nect the tray table apparatus 12A to the armrest appa-
ratus 11A. Further, the armrest apparatus 11A comprises
the main section 11.2.2 and the attachment section
11.2.1. In the main section 11.2.2, the casing 11.2 of the
armrest apparatus 11A comprises the slot 11.1 to receive
the tray table apparatus 12A. The tray table apparatus
12A is arranged in the main section 11.2.2 of the armrest

apparatus 11A.
[0062] The slot 11.1 is configured as a vertical recess
provided in the casing 11.2. In the stowed vertical position
P5 of the tray table apparatus 12A, the tray table 12 of
the tray table apparatus 12A is fully arranged inside the
slot 11.1 so as inside the casing 11.2 protected from ex-
ternal influences. The slot 11.1 is open at a top of the
casing 11.2 facing in a direction toward the cabin ceiling.
The armrest apparatus 11A further comprises the lid
11.3. One side of the lid 11.3 is hinged to the casing 11.2
in the area of the slot 11.1. Another side of the lid 11.3
can be latched to the casing 11.2 when the lid 11.3 is
arranged above the slot 11.1 to cover said slot 11.1.The
casing 11.2 comprises a latch element 11.4 arranged in
the area of the slot 11.1 on an opposite side of a hinge
11.5 of the lid 11.3. The latch element 11.4 may comprise
a clip-function, snap-function or any other engagement
function to secure the lid 11.3 in a closed position to the
casing 11.2.
[0063] The joint and pivot mechanism JPM is arranged
outside of the lid covering area. The joint and pivot mech-
anism JPM may be arranged in the slot 11.1 in an area
which is not covered by the lid 11.3. The joint and pivot
mechanism JPM comprises a first hinge element 14. The
first hinge element 14 is pivotable coupled to armrest
apparatus 11A, for example the casing 11.2. The first
hinge element 14 is pivotable about a first pivot axis PA1
extending parallel to a transverse axis y of the cabin C.
The joint and pivot mechanism JPM comprises a second
hinge element 15. The second hinge element 15 is piv-
otable about a second pivot axis PA2 extending parallel
to a longitudinal axis x of the cabin C. The pivot axes PA1
and PA2 are extending substantially perpendicular to
each other. The second hinge element 15 is pivotable
coupled to the first hinge element 14. Further, the second
hinge element 15 couples the tray table 12 to the first
hinge element 14. The first hinge element 14 is, for ex-
ample, substantially U-shaped. The second hinge ele-
ment 15 is arranged between legs 14.1 of the first hinge
element 14. A connection region of the legs 14.1 is piv-
otable coupled to the casing 11.2. Via the first pivot axis
PA1, the tray table 12 is movable from the slot 11.1. For
example, via the first pivot axis PA1, the tray table 12 is
pivotable between the stowed vertical position P5 and
the intermediate deployed position P7. Via the second
pivot axis PA2, the tray table 12 is movable toward the
seat cushion 10.1. For example, via the second pivot axis
PA2, the tray table 12 is pivotable between the interme-
diate deployed position P7 and the horizontal position P6.
[0064] The tray table apparatus 12A further comprises
a table support 12.2. The table support 12.2 is configured
as a bracket or holder element to movably support the
tray table 12. The tray table 12 is attached to the table
support 12.2. For example, one of the two tabletops 12.1
is attached to the table support 12.2.
[0065] Moreover, the tray table 12 comprises a pull-
out flap 12.3. The pull-out flap 12.3 is arranged in an area
of a hinge connection of the two tabletops 12.1. The pull-
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out flap 12.3 allows a simple operation to move the tray
table 12 out from the slot 11.1, i.e. from the stowed vertical
position P5 to the intermediate deployed position P7.
[0066] It is understood that the outer side armrests
11" also may be configured from an armrest apparatus
11A comprising a tray table apparatus 12A as described
above.
[0067] Figure 6 shows a flow chart of a method of de-
ploying a seat extension apparatus 1, wherein the meth-
od comprises at least two steps S1 and S2. For example,
the seat extension apparatus 1 is coupled to a cabin di-
viding element 2. The seat extension apparatus 1 com-
prises an extension device 3 having a mounting side 3.1
and a bed surface side 3.2. The extension device 3 is
movable between a vertical stowed position P1 and a
horizontal use position P2. Further, the seat extension
apparatus 1 comprises a support structure 4 coupled to
the extension device 3 to pivotably support the extension
device 3 on the cabin dividing element 2. The support
structure 4 comprises a pivotable strut element 5 having
at least one end 5.1 pivotably coupled to the mounting
side 3.1 of the extension device 3 and at least one free
end 5.2 which, when located on a cabin floor F, supports
the extension device 3 in the horizontal use position P2.
A first step S1 comprises moving the extension device 3
from the vertical stowed position P1 in a direction toward
the horizontal use position P2. That means that in the
first step S1, the extension device 3 moves, e.g. pivots,
from the vertical stowed position P1 in a direction away
from the cabin dividing element 2. A second step S2 com-
prises pivoting the support structure 4 such that the strut
element 5 moves from a substantially parallel orientation
relative to the extension device 3 to a substantially per-
pendicular or angled orientation relative to the extension
device 3. That means that in the second step S2, the
strut element 5 pivots in a direction away from the cabin
dividing element 2 toward the cabin floor F. A third step
may comprise positioning at least one free end 5.2 of the
strut element 5 on the cabin floor F and the extension
device 3 in the horizontal use position P2. That means
that when the strut element 5 stands on the cabin floor
F, e.g. when the free end 5.2 reaches the cabin floor F,
the extension device 3 is fully positioned in the horizontal
use position P2. A not further shown step, for example
between the second step S2 and the third step or after
the third step, may comprise latching the extension de-
vice 3 to the cabin dividing element 2.
[0068] Further, the disclosure comprises embodi-
ments according to the following clauses:

1. A seat extension apparatus 1 for a cabin dividing
element 2, in particular of an aircraft cabin C, the
seat extension apparatus 1 comprising at least:

- an extension device 3 having a mounting side
3.1 and a bed surface side 3.2, wherein the ex-
tension device 3 is movable between a vertical
stowed position P1 and a horizontal use position

P2, and
- a support structure 4 coupled to the extension

device 3 to pivotably support the extension de-
vice 3, wherein the support structure 4 compris-
es at least one pivotable strut element 5 having
an end 5.1 pivotably coupled to the mounting
side 3.1 of the extension device 3 and a free end
5.2, wherein

- in the vertical stowed position P1 of the exten-
sion device 3 the strut element 5 is arranged
substantially parallel to a longitudinal axis a of
the extension device 3, and

- in the horizontal use position P2 of the extension
device 3 the strut element 5 is arranged sub-
stantially perpendicular or angled to the longitu-
dinal axis a of the extension device 3.

2. The seat extension apparatus 1 according to
clause 1, wherein the mounting side 3.1 of the ex-
tension device 3 comprises at least one carrier de-
vice 7 to which the strut element 5 is pivotably cou-
pled to.

3. The seat extension apparatus 1 according to
clause 2, wherein the carrier device 7 comprises at
least one recess 7.1 into which the strut element 5
is fully arranged when the extension device 3 is in
the vertical stowed position P1.

4. The seat extension apparatus 1 according to
clause 2 or 3, wherein the carrier device 7 comprises
at least one storage pocket 6.

5. The seat extension apparatus 1 according to
clause 1, wherein the strut element 5 is substantially
U-shaped.

6. The seat extension apparatus 1 according to
clause 1, wherein the support structure 4 comprises
at least one support linkage 8 configured to pivotably
couple the extension device 3 to the support struc-
ture 4.

7. The seat extension apparatus 1 according to any
one of the preceding clauses, wherein the support
linkage 8 is coupled to each one of the extension
device 3 and the support structure 4 via a pivot point
PP1 and PP2.

8. The seat extension apparatus 1 according to any
one of the preceding clauses, wherein a pivot point
PP3 of the strut element 5 and the pivot point PP2
of the support linkage 8 are substantially arranged
on the same pivot axis PA.

9. The seat extension apparatus 1 according to claim
8, wherein the pivot axis PA is arranged in a center
area of the extension device 3 and perpendicular to

13 14 



EP 3 812 274 A1

9

5

10

15

20

25

30

35

40

45

50

55

the longitudinal axis a of the extension device 3.

10. The seat extension apparatus 1 according to any
one of the preceding clauses, wherein when the ex-
tension device 3 is pivoted from the vertical stowed
position P1 to the horizontal use position P2, the strut
element 5 is pivoted such that the strut element 5 is
fully arranged outside the recess 7.1 of the carrier
device 7.

11. The seat extension apparatus 1 according to any
one of the preceding clauses, wherein a rear side
3.5 of the extension device 3 comprises at least one
latch mechanism LM to latch the extension device 3
in the horizontal use position P2.

12. A cabin dividing element 2 for an aircraft cabin
C, in particular arranged in front of a passenger seat-
ing arrangement SA, the cabin dividing element 2
comprising at least:

- a wall surface 2.1 and
- a seat extension apparatus 1 according to the

preceding clauses 1 to 11, wherein the seat ex-
tension apparatus 1 is coupled to the wall sur-
face 2.1.

13. The cabin dividing element 2 according to clause
12, wherein the support structure 4 comprises at
least a bracket 9 fixedly connected to the wall surface
2.1 to pivotably support the extension device 3 rel-
ative to the wall surface 2.1.

14. The cabin dividing element 2 according to clause
12 or 13, wherein the wall surface 2.1 comprises a
latch element 2.2 for the latch mechanism LM of the
seat extension apparatus 1 so that the extension de-
vice 3 is latched to the wall surface 2.1 in the hori-
zontal use position P2.

15. The cabin dividing element 2 according to any
one of the clauses 12 to 14, wherein the wall surface
2.1 comprises an attachment mechanism AM for at
least one bassinet 13.

16. An aircraft cabin C comprising at least:

- a passenger seating arrangement SA,
- a cabin dividing element 2 according to the pre-

ceding clauses 12 to 15, wherein the cabin di-
viding element 2 is arranged in front of the pas-
senger seating arrangement SA.

17. The aircraft cabin C according to clause 16,
wherein the passenger seating arrangement SA
comprises at least one pivotable armrest 11 having
at least one stowable tray table 12.

18. The aircraft cabin C according to clause 17,
wherein the armrest 11 is movable between a re-
tracted stowed position P4, in which the armrest 11
is arranged substantially alongside a side surface of
a backrest 10.2 of the passenger seating arrange-
ment SA, and a deployed use position P3, in which
the armrest 11 is arranged substantially parallel and
above a seat cushion 10.1 of the passenger seating
arrangement SA.

19. The aircraft cabin C according to clause 18,
wherein when the extension device 3 is positioned
in the horizontal use position P2 the bed surface side
3.2 of the extension device 3 is in alignment with a
seat surface of the passenger seating arrangement
SA.

20. A method of deploying of a seat extension ap-
paratus 1 of the cabin dividing element 2 of clause
16, comprising:

moving the extension device 3 from the vertical
stowed position P1 to the horizontal use position
P2;
pivoting the support structure 4 such that the
strut element 5 moves from the substantially par-
allel orientation to the substantially perpendicu-
lar or angled orientation relative to the extension
device 3.

Claims

1. A seat extension apparatus (1) for a cabin dividing
element (2), in particular of an aircraft cabin, the seat
extension apparatus (1) comprising at least:

- an extension device (3) having a mounting side
(3.1) and a bed surface side (3.2), wherein the
extension device (3) is movable between a ver-
tical stowed position (P1) and a horizontal use
position (P2), and
- a support structure (4) coupled to the extension
device (3) to pivotably support the extension de-
vice (3), wherein the support structure (4) com-
prises at least one pivotable strut element (5)
having at least one end (5.1) pivotably coupled
to the mounting side (3.1) of the extension de-
vice (3) and at least one free end (5.2), wherein
- in the vertical stowed position (P1) of the ex-
tension device (3) the strut element (5) is ar-
ranged substantially parallel to a longitudinal ax-
is (a) of the extension device (3), and
- in the horizontal use position (P2) of the exten-
sion device (3) the strut element (5) is arranged
substantially perpendicular or angled to the lon-
gitudinal axis (a) of the extension device (3).
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2. The seat extension apparatus (1) according to claim
1, wherein the mounting side (3.1) of the extension
device (3) comprises at least one carrier device (7)
to which the strut element (5) is pivotably coupled to.

3. The seat extension apparatus (1) according to claim
2, wherein the carrier device (7) comprises at least
one recess (7.1) into which the strut element (5) is
fully arranged when the extension device (3) is in the
vertical stowed position (P1).

4. The seat extension apparatus (1) according to claim
2 or 3, wherein the carrier device (7) comprises at
least one storage pocket (6).

5. The seat extension apparatus (1) according to any
one of the preceding claims, wherein the strut ele-
ment (5) is substantially U-shaped.

6. The seat extension apparatus (1) according to any
one of the preceding claims, wherein the support
structure (4) comprises at least one support linkage
(8) configured to pivotably couple the extension de-
vice (3) to the support structure (4).

7. The seat extension apparatus (1) according to any
one of the preceding claims, wherein the support
linkage (8) is coupled to each one of the extension
device (3) and the support structure (4) via a pivot
point (PP1, PP2).

8. The seat extension apparatus (1) according to any
one of the preceding claims, wherein a pivot point
(PP3) of the strut element (5) and the pivot point
(PP2) of the support linkage (8) are substantially ar-
ranged on the same pivot axis (PA).

9. The seat extension apparatus (1) according to claim
8, wherein the pivot axis (PA) is arranged in a center
area of the extension device (3) and perpendicular
to the longitudinal axis (a) of the extension device (3).

10. The seat extension apparatus (1) according to any
one of the preceding claims, wherein when the ex-
tension device (3) is pivoted from the vertical stowed
position (P1) to the horizontal use position (P2), the
strut element (5) is pivoted such that the strut ele-
ment (5) is fully arranged outside the recess (7.1) of
the carrier device (7).

11. The seat extension apparatus (1) according to any
one of the preceding claims, wherein a rear side (3.5)
of the extension device (3) comprises at least one
latch mechanism (LM) to latch the extension device
(3) in the horizontal use position (P2).

12. A cabin dividing element (2) for an aircraft cabin, in
particular arranged in front of a passenger seating

arrangement (SA), the cabin dividing element (2)
comprising at least:

- a wall surface (2.1) and
- a seat extension apparatus (1) according to
the preceding claims 1 to 11, wherein the seat
extension apparatus (1) is coupled to the wall
surface (2.1).

13. The cabin dividing element (2) according to claim
12, wherein the support structure (4) comprises at
least a bracket (9) fixedly connected to the wall sur-
face (2.1) to pivotably support the extension device
(3) relative to the wall surface (2.1).

14. The cabin dividing element (2) according to claim 12
or 13, wherein the wall surface (2.1) comprises a
latch element (2.2) for the latch mechanism (LM) of
the seat extension apparatus (1) so that the exten-
sion device (3) is latched to the wall surface (2.1) in
the horizontal use position (P2).

15. The cabin dividing element (2) according to any one
of the claims 12 to 14, wherein the wall surface (2.1)
comprises an attachment mechanism (AM) for at
least one bassinet (13).
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