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(b4) Passenger seat arrangement for a vehicle

(67) A passenger seat arrangement (10) comprises
at least one first seat (12) arranged at a first lower level,
and at least one second seat (14) arranged at a second
elevated level. Each of the first and the second seat (14)
comprises a supporting surface (18, 20) for supporting a
passenger which is movable between an upright seating
position and a reclined lying position. At least one of the

FIG 1

first and the second seat (12, 14) is constructed in such
a manner that a movement of its supporting surface (18,
20) from the upright seating positioninto the reclined lying
position results in an increase of a distance between the
supporting surface (18) of the first seat (12) and the sup-
porting surface (20) of the second seat (14).
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Description

[0001] The invention relates to a passenger seat ar-
rangement which is suitable for use in the passenger
cabin of an aircraft but also for use in other means of
transport, such as, for example, buses or trains.

[0002] In modern means of transport, in particular in
aircraft, it is very important from an economic point of
view to make optimum use of the available space in a
passenger cabin. Passenger cabins are therefore fitted
with as many rows of passenger seats as possible, which
are positioned with as little space between them as pos-
sible. In order to still more efficiently use the space in a
passenger cabin of an aircraft, US 4,066,227 proposes
to position an elevated deck structure on a main deck
floor in the passenger cabin of a wide-body aircraft for
providing a mezzanine seating area in a substantially un-
used upper lobe of the aircraft fuselage. WO 97/07021
A2 describes a split level seating device, wherein con-
secutive rows of seats are alternately arranged at a lower
and a higher level.

[0003] An object underlying the invention is to provide
a passenger seat arrangement which permits optimum
use of the space in a passenger cabin of an aircraft or
other means of transport, but still provides a high level
of comfort for the passengers using the seat arrange-
ment. A further object underlying the invention is to pro-
vide a passenger cabin region which is equipped with a
passenger seat arrangement of this kind.

[0004] These objects are achieved by a passenger
seat arrangement having the features of patent claim 1
and a passenger cabinregion having the features of claim
10.

[0005] A passenger seat arrangement comprises at
least one first seat arranged at a first lower level and at
least one second seat arranged at a second elevated
level. When the passenger seat arrangement is mounted
in a passenger cabin of a vehicle, the first lower level at
which the first seat is arranged may be defined by a floor
of the passenger cabin. The first lower level, however,
also may be elevated or lowered relative to the floor of
the passenger cabin. Each of the first and the second
seat comprises a supporting surface for supporting a pas-
senger. The supporting surface may comprise a backrest
portion, a seating portion and a feet supporting portion
and is movable between an upright seating position and
a reclined lying position. In the upright seating position,
the backrest portion may extend at an angle of approxi-
mately 90° relative to the seating portion. To the contrary,
in the reclined lying position, the backrest portion may
extend at an angle of approximately 130 to 180° relative
to the seating portion. In one embodiment of the passen-
ger seat arrangement which provides for a particularly
high passenger comfort, at least one of the first and the
second seat, in its reclined lying position, is provide with
an entirely flat supporting surface with the backrest por-
tion, the seating portion and the feet supporting portion
extending at an angle of 180° relative to each other.
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[0006] At least one of the first and the second seat is
constructed in such a manner that a movement of its
supporting surface from the upright seating position into
the reclined lying position results in an increase of a dis-
tance between the supporting surface of the first seat
and the supporting surface of the second seat. For ex-
ample, the first seat may be constructed in suchamanner
thata movement of its supporting surface from the upright
seating position into the reclined lying position results in
a lowering of the supporting surface relative to the sup-
porting surface of the second seat thus increasing the
distance between the supporting surface of the first seat
and the supporting surface of the second seat. Alterna-
tively or additionally thereto, the second seat may be con-
structed in such a manner that a movement of its sup-
porting surface from the upright seating position into the
reclined lying position results in araising of the supporting
surface relative to the supporting surface of the first seat
thus also increasing the distance between the supporting
surface of the first seat and the supporting surface of the
second seat.

[0007] Inthe passenger seat arrangement, the design
of the first and/or the second seat thus provides passen-
gers occupying the seats of the passenger seat arrange-
ment enough space to guarantee a high level of comfort
independent of whether the seats of the passenger seat
arrangement are used in their upright seating position or
their reclined lying position. Simultaneously, as com-
pared to usual one level seat arrangements, the passen-
ger seat arrangement allows the installation of a higher
number of seats within a given installation space inside
a passenger cabin of a vehicle. The passenger seat ar-
rangementthusisin particular suitable for use inthe Busi-
ness Class area of an aircraft cabin.

[0008] In a preferred embodiment of the passenger
seat arrangement, the first and the second seat are po-
sitioned offset relative to each other along a longitudinal
axis of the passenger seat arrangement. This arrange-
ment permits optimum use of the available space in a
vehicle passenger cabin and simultaneously optimum
comfort for the passengers occupying the seats of the
passenger seat arrangement. For example, the first and
the second seat can be arranged in such a manner that
the first seat, along the longitudinal axis of the passenger
seat arrangement, is positioned behind the second seat
such that, when both the first and the second seat have
their supporting surfaces in the upright seating position,
the passenger occupying the first seat has enough head
clearance behind the second seat. The head clearance
for the passenger occupying the first seat with its sup-
porting surface in the upright seating position may be
maintained by constructing the second seat in such a
manner that a movement of its supporting surface from
the upright seating position into the reclined lying position
results in a raising of the supporting surface relative to
the supporting surface of the first seat.

[0009] The passenger seat arrangement may further
comprise an ottoman arranged at the first lower level in
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front of the first seat. The ottoman then may be used for
providing an additional feet supporting portion for the
passenger occupying the first seat. Further, the ottoman
may be equipped with storage compartments for storing
items such as newspapers and the like. A stair or ladder
for providing access to the second seat may be mounted
to a side surface of the ottoman. The stair or ladder then
does not require additional installation space, but may
be integrated in the existing ottoman. The use of an ot-
toman as a support for a stair or ladder for providing ac-
cess to the second seat is particularly suitable in a pas-
senger seat arrangement, wherein the first and the sec-
ond seat are positioned offset relative to each other along
a longitudinal axis of the passenger seat arrangement.

[0010] The supporting surfaces of the firstand the sec-
ond seat, when arranged in their upright seating posi-
tions, may face in the same direction. Alternatively, the
supporting surfaces of the firstand the second seat, when
arranged in their upright seating positions, may face in
opposite directions. As still a further alternative, the sup-
porting surfaces of the first and the second seat, when
arranged in their upright seating positions, may extend
at an angle of approximately 90° relative to each other.
[0011] The passenger seat arrangement may further
comprise at least one third seat arranged at the second
elevated level opposed to the second seat. This arrange-
ment has the advantage that a single stair or ladder may
be used to provide access to both, the second and the
third seat. The third seat preferably also comprises a sup-
porting surface for supporting a passenger which is mov-
able between an upright seating position and reclined
lying position. Furthermore, the third seat might be con-
structed in such a manner that a movement of its sup-
porting surface from the upright seating position into the
reclined lying position results in an increase of the dis-
tance between the supporting surface of the first seat at
the first lower level and the supporting surface of the third
seat.

[0012] The passenger seat arrangement may com-
prise two first seats arranged in a row side by side. Ad-
ditionally or alternatively the passenger seat arrange-
ment may comprise two second seats arranged in a row
side by side. Finally, it is also conceivable that the pas-
senger seat arrangement comprises two third seats ar-
ranged in a row side by side. In an arrangement com-
prising two first seats arranged in a row side by side and
two second seats arranged in a row side by side, com-
fortable access to all seats of the arrangements is guar-
anteed, at least in case the passenger seat arrangement
is mounted in the passenger cabin of a vehicle in such a
manner that access is provided to both first and second
arranged in arow side by side, e.g. via two aisles extend-
ing along both sides of the passenger seat arrangement.
Also in case the arrangement further comprises two third
seats arranged in a row side by side, comfortable and
unhindered access to all seats is still possible.

[0013] Basically, the first seat and/or the second may
be arranged in such a manner, that a longitudinal axis
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thereof extends substantially parallel to a longitudinal ax-
is of the passenger seat arrangement. Preferably, how-
ever, the first seat is arranged in such a manner that a
longitudinal axis thereof, in a direction of view of a pas-
senger occupying the first seat, defines an acute angle
with the longitudinal axis of the passenger seat arrange-
ment. When the seat arrangement is mounted in the pas-
senger cabin of a vehicle, the first seat then may be ar-
ranged in such a manner that a feet supporting portion
of the supporting surface of the first seat is disposed at
a greater distance from an aisle providing access to the
first seatthana backrest portion of the supporting surface
of the seat. The space between the feet supporting por-
tion of the supporting surface of the first seat and the
aisle then may be used for arranging the stair or ladder
providing access to the second seat at the second ele-
vated level in a particularly space saving manner.
[0014] Alternatively or additionally thereto the second
seat may be arranged in such amannerthata longitudinal
axis thereof, in a direction opposite to a direction of view
of a passenger occupying the seat, defines an acute an-
gle with the longitudinal axis of the passenger seat ar-
rangement. When the seat arrangement is mounted in
the passenger cabin of a vehicle, the second seat then
may be arranged in such a manner that a backrest portion
of the supporting surface of the second seat is disposed
at a greater distance from an aisle providing access to
the second seat than afeet supporting portion of the seat.
Such an arrangement of the second seat makes optimal
use of the available space in the passenger cabin of a
vehicle when the first seat is arranged in such a manner
that a longitudinal axis thereof, in a direction of view of a
passenger occupying the first seat, defines an acute an-
gle with the longitudinal axis of the passenger seat ar-
rangement.

[0015] In case the seat arrangement comprises two
first seats, the two first seats might be arranged in a row
side by side at the same position along the longitudinal
axis of the seat arrangement and with their longitudinal
axes extending substantially parallel to the longitudinal
axis of the seat arrangement. However, two first seats
arranged in a row side by side preferably are arranged
insuch a manner that their longitudinal axes, in adirection
of view of passengers occupying the first seats, define
an acute angle with the longitudinal axis of the passenger
seat arrangement in order to allow the stair or ladder
providing access to the second seat at the second ele-
vated level to be arranged in a particularly space saving
manner. In particular in case the longitudinal axes of the
seats are inclined relative to the longitudinal axis of the
passenger seat arrangement, a particular space saving
positioning of the stair or ladder providing access to the
second seat at the second elevated level is possible if
the two first seats arranged in a row side by side are
positioned offset relative to each other along the longitu-
dinal axis of the passenger seat arrangement. Similarly,
also two second seats arranged in a row side by side
may be positioned offset relative to each other along the
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longitudinal axis of the passenger seat arrangement
[0016] The passenger seat arrangement may further
comprise at least one fourth seat arranged at the first
lower levelin front of the first seat. Like the first seat, also
the fourth seat may comprise a supporting surface for
supporting a passenger which is movable between an
upright seating position and a reclined lying position.
Preferably the fourth seatis constructed in suchamanner
thata movement of its supporting surface from the upright
seating position into the reclined lying position results in
the supporting surface of the fourth seat being arranged
at a different level than the supporting surface of the first
seat in its reclined lying position. For example, the fourth
seat may be constructed in such a manner that its sup-
porting surface, in its reclined lying position is arranged
at a higher level than the supporting surface of the first
seat in its reclined lying position in order to allow a feet
supporting portion of the supporting surface of the first
seat to be arranged below a backrest portion of the sup-
porting surface of the fourth seat. As a result, a distance
betweenthefirst and the fourth seat along the longitudinal
axis of the passenger seat arrangement may be reduced
without affecting the comfort of the passengers occupy-
ing the first and the fourth seat.

[0017] A passenger cabin region comprises an above
described passenger seat arrangement.

[0018] The passenger cabin region may further com-
prise a first aisle and a second aisle extending substan-
tially parallel to the first aisle. The passenger seat ar-
rangement may be arranged between the first and the
second aisle. The first and the second aisle then provide
comfortable access to the seats of the passenger seat
arrangement, in particular in case the passenger seat
arrangement comprises a pair of first seats arranged in
arow side by side and/or a pair of second seats arranged
in arow side by side. In case the passenger cabin region
is a region of an aircraft passenger cabin, the passenger
cabin region preferably forms a central region of the air-
craft passenger cabin. The passenger cabin region then
may use the space provided inside of the aircraft pas-
senger cabin and in particular an upper portion of the
central region of the aircraft passenger cabin in a partic-
ularly effective manner, whereas side regions of the air-
craft passenger cabin may be equipped in a conventional
manner with one level seat rows and overhead luggage
bins.

[0019] The passenger cabin region may further com-
prise afloor panel supporting the first seat. A recess may
be formed in the floor panel in such a position that it is
suitable to receive the feet of a passenger occupying the
first seat. The provision of a recess in the floor panel
allows the first seat to be arranged with its supporting
surface being placed at a lower position relative to the
floor panel, since a passenger occupying the seat may
place the feet in the recess when the supporting surface
of the seat is in its upright seating position without loss
of comfort. In case the passenger seat arrangement com-
prises two or more first seats in a row side by side, plural
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recesses or an enlarged recess may be formed in the
floor panel such that all passengers occupying the row
of first seats may place their feet in the recess(es).
[0020] Inthe passenger cabin region a plurality of car-
rier elements may be provided for supporting the floor
panel. Preferably, the recess is formed between adjacent
carrier elements. This ensures thatthe structural integrity
of the floor construction is not affected by the recess pro-
vided in the floor panel.

[0021] The passenger cabin region may further com-
prise a ceiling panel. A further recess may be formed in
the ceiling panel in such a position that it is suitable to
receive the head of a passenger when accessing the
second seat. The provision of a further recess in the ceil-
ing panel allows the second seat to be arranged with its
supporting surface being placed at a higher position rel-
ative to the first seat, since the further recess provides
for a sufficient head clearance for a passengeraccessing
the second seat. In case the passenger seat arrange-
ment comprises two or more second seats in a row side
by side, plural recesses or an enlarged recess may be
formed in the ceiling panel.

[0022] Inthe passenger cabin region a plurality of ribs
may be provided for supporting the ceiling panel. Pref-
erably, the further recess is formed between adjacent
ribs. This ensures that the structural integrity of the rib
structure is not affected by the recess provided in the
ceiling panel.

[0023] A passenger seat arrangement as described
above and/or a passenger cabin region as described
above is in particular suitable for use in an aircraft.
[0024] Preferred embodiments of the invention will
now be explained in greater detail with reference to the
accompanying schematic drawings, in which:

shows a side view of a first embodiment of
a passenger seat arrangement installed in
a passenger cabin of an aircraft,

Figure 1

shows a front view of the passenger seat
arrangement according to Figure 1,

Figure 2

Figure 3 shows a three dimensional view of the pas-
senger seat arrangement according to Fig-
ure 1, wherein supporting surfaces of the
seats of the passenger seat arrangement

are positioned in an upright seating position

shows a top view of the passenger seat ar-
rangement according to Figure 1,

Figure 4

Figure 5 shows an alternative possibility for arrang-
ingthe seats inthe passenger seatarrange-

ment according to Figure 1,

shows a three dimensional view of the pas-
senger seat arrangement according to Fig-
ure 5, wherein supporting surfaces of the

Figure 6
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seats of the passenger seat arrangement
are positioned in a partially reclined posi-
tion,

shows a side view of a further embodiment
of a passenger seat arrangement installed
in a passenger cabin of an aircraft,

Figure 7

shows a side view of a further embodiment
of a passenger seat arrangement installed
in a passenger cabin of an aircraft,

Figure 8

shows a front view of a further embodiment
of a passenger seat arrangement installed
in a passenger cabin of an aircraft,

Figure 9

shows a side view of a further embodiment
of a passenger seat arrangement installed
in a passenger cabin of an aircraft,

Figure 10

shows a side view of a further embodiment
of a passenger seat arrangement installed
in a passenger cabin of an aircraft, and

Figure 11

Figure 12 shows a top view of the passenger seat ar-

rangement according to Figure 11.

[0025] Figures 1to4 show a firstembodiment of a pas-
senger seat arrangement 10 which is installed in a pas-
senger cabin of an aircraft. The passenger seat arrange-
ment 10 comprises two first seats 12 arranged in a row
side by side at a first lower level and two second seats
14 arranged in a row side by side at a second elevated
level. The first lower level at which the first seats 12 are
arranged is defined by a floor 16 of the passenger cabin,
whereas the second elevated level at which the second
seats 14 are arranged is arranged above the floor 16 of
the passenger cabin.

[0026] Each of the first and the second seats 12, 14
comprises a supporting surface 18, 20 for supporting a
passenger. Each supporting surface 12, 14 comprises a
backrest portion 22a, 22b, a seating portion 24a, 24b and
a feet supporting portion 26a, 26b and is movable be-
tween an upright seating position, see in particular Figure
3 and areclined lying position. In the upright seating po-
sition, the backrest portion 22a, 22b extends at an angle
of approximately 90° relative to the seating portion 24a,
24b. To the contrary, in the reclined lying position, the
backrest portion 22a, 22b and the feet supporting portion
26a, 26b extend at an angle of approximately 180° rela-
tive to the seating portion 24a, 24b. In Figure 1, the po-
sition of passengers occupying the first and the second
seats 12, 14 with the supporting surfaces 18, 20 of the
seats 12, 14 being placed in the upright seating position
is indicated in continuous lines, whereas the position of
passengers occupying the first and the second seats 12,
14 with the supporting surfaces 18, 20 of the seats 12,
14 being placed in the reclines lying position is indicated
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in dotted lines. Figure 4 shows the supporting surfaces
18, 20 of the first and the second seats 12, 14 in the
upright seating position.

[0027] As becomes apparent in particular from Figure
1, each of the first and the second seats 12, 14 is con-
structed in such a manner that a movement of its sup-
porting surface 18, 20 from the upright seating position
into the reclined lying position results in an increase of a
distance between the supporting surface 18 of afirst seat
12 and the supporting surface 20 of a second seat 14
arranged above the first seat 12. In particular, each first
seat 12 is constructed in such a manner thata movement
of its supporting surface 18 from the upright seating po-
sition into the reclined lying position results in a lowering
of the supporting surface 18 relative to the supporting
surface 20 of the second seat 14 arranged above the first
seat 12 thus increasing the distance between the sup-
porting surface 18 of the first seat 12 and the supporting
surface 20 of the second seat 14. Furthermore, each sec-
ond seat 14 is constructed in such a manner thata move-
ment of its supporting surface 20 from the upright seating
position into the reclined lying position results in a raising
of the supporting surface 20 relative to the supporting
surface 18 of a first seat 12 arranged below the second
seat 14 thus further increasing the distance between the
supporting surface 18 of the first seat 12 and the sup-
porting surface 20 of the second seat 14. The passenger
seat arrangement 10 thus provides passengers occupy-
ing the seats 12, 14 a high level of comfort independent
of whether the seats 12, 14 are used in their upright seat-
ing position or their reclined lying position.

[0028] As becomes apparent from Figures 3 and 4, in
the passenger seat arrangement 10 according to Figures
110 4, the first and the second seats 12, 14 are arranged
in such a manner, that a longitudinal axis L1, L2 thereof
extends substantially parallel to a longitudinal axis L of
the passenger seat arrangement 10. Furthermore, the
two first seats 12 and the two second seats 14 are ar-
ranged in a row side by side at the same position along
the longitudinal axis L of the passenger seatarrangement
10. The supporting surfaces 18, 20 of the first and the
second seats 12, 14, when arranged in their upright seat-
ing positions, face in the same direction.

[0029] The row of first seats 12 and the row of second
seats 14, however, are positioned offset relative to each
other along the longitudinal axis L of the passenger seat
arrangement 10. In particular, the row of first seats 12
and the row of second seats 14 are be arranged in such
a manner that the first seats, along the longitudinal axis
L of the passenger seat arrangement 10, are positioned
behind the second seats 14 such that, when both the first
and the second seats 12, 14 have their supporting sur-
faces 18, 20 in the upright seating position, the passen-
gers occupying the first seats have enough head clear-
ance behind the second seats 14.

[0030] The head clearance for the passengers occu-
pying the first seats 12 with their supporting surfaces 18
in the upright seating position is maintained, evenin case
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the seconds seats 14 are used with their supporting sur-
faces 20 in the reclines lying position, since the second
seats 14 are constructed in such a manner that a move-
ment of their supporting surfaces 20 from the upright
seating position into the reclined lying position results in
a raising of the supporting surfaces 20 relative to the
supporting surfaces 18 of the first seats 12. If the first
seats 12 of the passenger seat arrangement 10 are used
with their supporting surfaces 18 in the reclined lying po-
sition, the lowering of the supporting surfaces 18 of the
first seats 12 relative to the supporting surfaces 20 of the
second seats 14 provides the passengers occupying the
first seats 12 with additional head clearance independent
of the state of operation of the second seats 14.

[0031] The passenger seat arrangement 10 further
comprises an ottoman 28 arranged at the first lower level
in front of each first seat 12. The ottoman 28 provides for
an additional feet supporting portion for the passengers
occupying the first seats 12 and is equipped with storage
compartments for storing items such as newspapers and
the like. A stair 30 for providing access to the second
seat is mounted to a side surface of the ottoman 28.
[0032] As shown in Figures 2 and 3, the passenger
seat arrangement 10 is installed in a passenger cabin
region 100 between a first and a second aisle 102, 104,
the first and the second aisle 102, 104 extending sub-
stantially parallel to the each other. The first and the sec-
ond aisle 102, 104 provide comfortable access to each
one of the seats 12, 14 of the passenger seat arrange-
ment 10. The passenger cabinregion 100 forms a central
region of the aircraft passenger cabin. Thus, the passen-
ger seat arrangement 10 is installed in the central region
of the aircraft passenger cabin making optimal use of the
height of the aircraft passenger cabin in the central region
thereof. To the contrary, side regions of the aircraft pas-
senger cabin may be equipped in a conventional manner
with one level seatrows 106, 108 and overhead luggage
bins 110, 112.

[0033] The passenger seat arrangement 10 depicted
in Figures 5 and 6 differs from the arrangement 10 ac-
cording to Figures 1 to 4 in that the first seats 12 are
arranged in such a manner that their longitudinal axes
L1, in a direction of view of a passenger occupying the
first seats 12, define an acute angle o with the longitudinal
axis L of the passenger seat arrangement 10. Specifical-
ly, each first seat 12 is arranged in such a manner that
the feet supporting portion 26a of its supporting surface
18 is disposed at a greater distance from the aisle 102,
104 providing access to the first seat 12 than the backrest
portion 22a of its supporting surface 18. The space be-
tween the feet supporting portion 26a of the supporting
surface 18 of the first seats 12 and the aisles 102, 104
then may be used for arranging the stair 30 providing
access to the second seats 14 at the second elevated
level.

[0034] Furthermore, the second seats 14 are arranged
in such a manner that their longitudinal axes L2, in a
direction opposite to a direction of view of a passenger
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occupying the seats 14, defines an acute angle B with
the longitudinal axis L of the passenger seatarrangement
10. Specifically, each second seat 14 is arranged in such
a manner that the backrest portion 22b of its supporting
surface 20 is disposed at a greater distance from the
aisle 102, 104 providing access to the second seat 14
than the feet supporting portion 26b of its supporting sur-
face 20. Otherwise the structure and the function of the
passenger seat arrangement 10 depicted in Figure 5 cor-
respond to the structure and the function of the arrange-
ment 10 according to Figures 1 to 4.

[0035] The passenger seat arrangement 10 depicted
in Figure 7 differs from the arrangement 10 according to
Figures 1 to 4 in that the first and the second seats 12,
14 are provided with a supporting surface 18, 20, which,
in the reclined lying position does not form a flat surface.
Instead, when the supporting surfaces 18, 20 of the first
and the second seats 12, 14 are arranged in the reclined
lying position, the backrest portion 22a, 22b extends at
an angle of approximately 140° relative to the seating
portion 24a, 24b and the feet supporting portion 26a, 26b.
Furthermore, in the passenger seat arrangement of Fig-
ure 7, only the first seats 12 are constructed in such a
manner that a movement of their supporting surface 18
from the upright seating position into the reclined lying
position results in a lowering of the supporting surface
18 relative to the supporting surface 20 of the second
seats 14 arranged above thefirst seats 12 thus increasing
the distance between the supporting surface 18 of the
first seats 12 and the supporting surface 20 of the second
seats 14.

[0036] To the contrary, the supporting surface 20 of
the second seats 20 is maintained at a constant level
independent of whether the supporting surface 20 is po-
sitioned in the upright seating position or the reclined
lying position. Otherwise the structure and the function
of the passenger seat arrangement 10 depicted in Figure
7 correspond to the structure and the function of the ar-
rangement 10 according to Figures 1 to 4.

[0037] The passenger seat arrangement 10 depicted
in Figure 8 differs from the arrangement 10 according to
Figure 7 in that the passenger seat arrangement 10 fur-
ther comprises two third seats 32 arranged in a row side
by side at the second elevated level, wherein each third
seat 32 is arranged opposed to a second seat 14. This
arrangement has the advantage that a single stair 30
may be used to provide access to a second and a third
seat 14, 32. Like the second seat 14, also the third seat
32 comprises a supporting surface 34 for supporting a
passenger which is movable between an upright seating
position and reclined lying position. Different from the
arrangement 10 depicted in Figure 7, in the passenger
seat arrangement 10 of Figure 8, the supporting surfaces
18, 20, 32 of the first, the second and the third seats 12,
14, 20, in their reclined lying position again form flat sur-
faces.

[0038] Furthermore, the passenger seat arrangement
depicted in Figure 8 further comprises two fourth seats
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36 arranged in a row side by side at the first lower level
in front of the first seats 12. Like the first seats 12, also
the fourth seats 36 each comprise a supporting surface
38 for supporting a passenger which is movable between
an upright seating position and a reclined lying position.
In its reclined lying position, the supporting surface 38 of
the each fourth seat 36 forms a flat surface. Each fourth
seat 36 is constructed in such a manner thata movement
of its supporting surface 38 from the upright seating po-
sition into the reclined lying position results in the sup-
porting surface 38 of the fourth seat 36 being arranged
at a different level than the supporting surface 20 of the
first seat 12 in its reclined lying position. In particular, the
fourth seats 36 are constructed in such a manner that
their supporting surface 38, in its reclined lying position
is arranged at a higher level than the supporting surface
20 of the first seats 12 inits reclined lying position in order
to allow a feet supporting portion 26a of the supporting
surface 20 of a first seat 12 to extend below a backrest
portion 22d of the supporting surface 38 of a fourth seat
36 arranged in front of the first seat 12. Otherwise the
structure and the function of the passenger seat arrange-
ment 10 depicted in Figure 8 correspond to the structure
and the function of the arrangement 10 according to Fig-
ure 7.

[0039] The passenger seat arrangement 10 depicted
in Figure 9 differs from the arrangement 10 according to
Figure 8 in that the supporting surfaces 18, 20 of the first
and the second seats 12, 14, when arranged in their up-
right seating positions, extend at an angle of approxi-
mately 90° relative to each other. The backrest portion
22b of the supporting surface 20 of the second seats 14
thus faces the aisle 102. Similarly, also the supporting
surfaces 18, 38 of the first and the third seats 12, 36,
when arranged in their upright seating positions, extend
at an angle of approximately 90° relative to each other.
The backrest portion 22¢ of the supporting surface 38 of
the third seats 36 thus faces the aisle 104. Otherwise the
structure and the function of the passenger seat arrange-
ment 10 depicted in Figure 9 correspond to the structure
and the function of the arrangement 10 according to Fig-
ure 8.

[0040] The passenger seat arrangement 10 depicted
in Figure 10 differs from the arrangement 10 according
to Figures 1 to 4 in that the supporting surfaces 18, 20
of the first and the second seats 12, 14, when arranged
in their upright seating positions, face in opposite direc-
tions. Otherwise the structure and the function of the pas-
senger seat arrangement 10 depicted in Figure 10 cor-
respond to the structure and the function of the arrange-
ment 10 according to Figures 1 to 4.

[0041] The passenger seat arrangement 10 depicted
in Figures 11 and 12 differs from the arrangement 10
according to Figures 1 to 4 in that the two first seats 12
arranged in a row side by side are positioned offset rel-
ative to each other along the longitudinal axis L of the
passenger seat arrangement 10. Similarly, also the two
second seats 14 arranged in a row side by side are po-
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sitioned offset relative to each other along the longitudinal
axis L of the passenger seat arrangement 10.

[0042] The passenger cabin region 100 accommodat-
ing the passenger seat arrangement 10 further compris-
es afloor panel 114 supporting thefirst seats 12. Arecess
116 is formed in the floor panel 114 in such a position
that it is suitable to receive the feet of the passengers
occupying the first seats 12. The provision of the recess
116 in the floor panel 114 allows the first seats 12 to be
arranged with their supporting surface 18 being placed
at a lower position relative to the floor panel 114, since
the passengers occupying the seats 12 may place their
feet in the recess 116 when the supporting surface 18 of
the seats 12 is in its upright seating position without loss
of comfort. A plurality of carrier elements 118 is provided
for supporting the floor panel 114. The recess 116 is
formed between adjacent carrier elements 118 thus en-
suring that the structural integrity of the floor construction
is not affected by the recess 116. The passenger cabin
region further comprises a ceiling panel 120. A further
recess 122 is formed in the ceiling panel 120 in such a
position that it is suitable to receive the head of a pas-
senger when accessing the second seats 14. The provi-
sion of the further recess 122 in the ceiling panel 120
allows the second seats 14 to be arranged with their sup-
porting surface 20 being placed at a higher position rel-
ative to the first seats 12, since the further recess 122
provides for a sufficient head clearance for a passenger
accessing the second seats 14. A plurality of ribs 124 is
provided for supporting the ceiling panel 120. The ribs
124 form a part of the aircraft’s primary structure. The
further recess 122 is formed between adjacent ribs 124
thus ensuring that the structural integrity of the primary
aircraft structure is not affected by the further recess 122.
Otherwise the structure and the function of the passenger
seat arrangement 10 depicted in Figures 11 and 12 cor-
respond to the structure and the function of the arrange-
ment 10 according to Figures 1 to 4.

[0043] Although specific features of the passenger
seatarrangement 10 have been described with reference
to specific embodiments of the passenger seat arrange-
ment 10, these features can be combined as needed.

Claims
1. Passenger seat arrangement (10) comprising:

- at least one first seat (12) arranged at a first
lower level, and

- at least one second seat (14) arranged at a
second elevated level,

wherein each of the first and the second seat
(14) comprises a supporting surface (18, 20) for
supporting a passenger which is movable be-
tween an upright seating position and a reclined
lying position, and wherein at least one of the
first and the second seat (12, 14) is constructed
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in such a manner that a movement of its sup-
porting surface (18, 20) from the upright seating
position into the reclined lying position results in
an increase of a distance between the support-
ing surface (18) of the first seat (12) and the
supporting surface (20) of the second seat (14).

Passenger seat arrangement according to claim 1,
wherein the first and the second seat (12, 14) are
positioned offset relative to each other along a lon-
gitudinal axis (L) of the passenger seat arrangement
(10)

Passenger seat arrangement according to claim 1
or 2,

further comprising an ottoman (28) arranged at the
first lower level in front of the first seat (12), wherein
a stair or ladder (30) for providing access to the sec-
ond seat (14) is mounted to a side surface of the
ottoman (28).

Passenger seat arrangement according to any one
of claims 1 to 3,

wherein the supporting surfaces (18, 20) of the first
and the second seat (12, 14), when arranged in their
upright seating positions, face in the same direction
or in opposite directions or wherein the supporting
surfaces (18, 20) of the first and the second seat (12,
14), when arranged in their upright seating positions,
extend at an angle of approximately 90° relative to
each other.

Passenger seat arrangement according to any one
of claims 1 to 4,

further comprising at least one third seat (32) ar-
ranged at the second elevated level opposed to the
second seat (14).

Passenger seat arrangement according to any one
of claims 1 to 5, comprising:

- two first seats (12) arranged in a row side by
side, and/or

- two second seats (14) arranged in a row side
by side, and/or

- two third seats (32) arranged in a row side by
side.

Passenger seat arrangement according to any one
of claims 1 to 6,

wherein the first seat (12) is arranged in such a man-
ner that a longitudinal axis (L1) thereof, in a direction
of view of a passenger occupying the first seat (12),
defines an acute angle with the longitudinal axis (L)
of the passenger seat arrangement (10), and/or
wherein the second seat (14) is arranged in such a
manner that a longitudinal axis (L2) thereof, in a di-
rection opposite to a direction of view of a passenger
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10.

1.

12.

13.

occupying the second seat (14), defines an acute
angle with the longitudinal axis (L) of the passenger
seat arrangement (10).

Passenger seat arrangement according to claim 6
or7,

wherein two first seats (12) arranged in a row side
by side are positioned offset relative to each other
along the longitudinal axis (L) of the passenger seat
arrangement (10), and/or wherein two second seats
(14) arranged in a row side by side are positioned
offset relative to each other along the longitudinal
axis (L) of the passenger seat arrangement (10).

Passenger seat arrangement according to any one
of claims 1 to 8,

further comprising at least one fourth seat (36) ar-
ranged at the first lower level in front of the first seat
(12), wherein the fourth seat (36) comprises a sup-
porting surface (38) for supporting a passenger
which is movable between an upright seating posi-
tion and a reclined lying position, and wherein the
fourth seat (36) is constructed in such a manner that
a movement of its supporting surface (38) from the
upright seating position into the reclined lying posi-
tionresults in the supporting surface (38) of the fourth
seat (36) being arranged at a different level than the
supporting surface (18) of the first seat (12) in its
reclined lying position.

Passenger cabin region (100) comprising a passen-
ger seat arrangement (10) according to any one of
claims 1to 9.

Passenger cabin region according to claim 10,
further comprising:

- afirst aisle (102), and
- a second aisle (104) extending substantially
parallel to the first aisle (102),

wherein the passenger seat arrangement (10) is ar-
ranged between the first and the second aisle (102,
104).

Passenger cabin region according to claim 10 or 11,
further comprising:

- afloor panel (114) supporting the first seat (12),
whereinarecess (116)is formed in the floor pan-
el (114) in such a position that it is suitable to
receive the feet of a passenger occupying the
first seat (12).

Passenger cabin region according to claim 12,
further comprising:

- a plurality of carrier elements (118) supporting
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the floor panel (114), wherein the recess (116)
is formed between adjacent carrier elements
(118).

14. Passenger cabin region according to any one of
claims 10 to 13,
further comprising:

- a ceiling panel (120), wherein a further recess
(122) is formed in the ceiling panel (120) in such
a position that it is suitable to receive the head
of a passenger when accessing the second seat
(14).

15. Passenger cabin region according to claim 14,
further comprising:

- a plurality of ribs (124) supporting the ceiling
panel (120), wherein the further recess (122) is
formed between adjacent ribs (124).

10

15

20

25

30

35

40

45

50

55



EP 2923 946 A1

FIG 2 e
110 g . R ==\ 112
& 14~ < 14 >
-y 12 < '{ 12 K 4%
106 | A 108
1\l \\
102 104

10



001~

€ 9l



EP 2923 946 A1

12



00b-{




EP 2923 946 A1

FIG 8

FIG 9 "/100
10 T _ =\ 112
< 14 R ’ 32 > 10
, 22b 22¢
] & A 12~ B G 12 f ;
106 | "8
= | | !
N i\
102 104

14



EP 2923 946 A1

30 28 /20) N81o 114
118 116 118

15



10

15

20

25

30

35

40

45

50

55

EP 2923 946 A1

D)

des

Europdisches
Patentamt

Eurapean
Patent Office

Office européen

brevets

[y

EPC FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 14 16 2344

Category Citation of gff:lgnvearrn]ttv;igg;g::tion, where appropriate, iFge(I:Iez;Iiﬁ?t 2:5‘3?%?%3“0”'%; THE
X US 5 740 989 A (DAINES PAUL H [US]) 1,4,6,10 INV.
21 April 1998 (1998-04-21) B64D11/06
Y * column 2, Tine 15 - column 3, Tine 65; |[2,3,5,
figures * 7-9,
11-15
Y US 2006/192050 Al (CHEUNG KWOK W [CN] ET |2,3,5,
AL CHEUNG KWOK WAI [CN] ET AL) 11-15
31 August 2006 (2006-08-31)
* paragraph [0067] - paragraph [0081];
figures *
Y WO 98/35876 Al (BAR LEVAV REUVEN [US]) 9,11-15
20 August 1998 (1998-08-20)
* page 16, Tine 25 - page 17, line 31;
figures *
Y US 2009/066121 Al (JACOB EMIL [US]) 2,3,11
12 March 2009 (2009-03-12)
* paragraph [0048] - paragraph [0060];
figures * TECHNICAL FIELDS
_____ SEARCHED (IPC)
Y US 2012/223186 Al (HENSHAW ROBERT J [US]) |2,7.8 B64D
6 September 2012 (2012-09-06)
* paragraph [0072] - paragraph [0083];
figures *
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 26 May 2014 Silva d'Oliveira, M
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P :intel

rmediate document document

D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

16




10

15

20

25

30

35

40

45

50

55

EPC FORM P0459

EP 2923 946 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 14 16 2344

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

26-05-2014
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 5740989 A 21-04-1998  NONE

US 2006192050 Al 31-08-2006  EP 1858757 A2 28-11-2007
US 2006192050 Al 31-08-2006
US 2009065642 Al 12-03-2009
WO 2006094091 A2 08-09-2006

WO 9835876 Al 20-08-1998 AU 6139598 A 08-09-1998
Us 6237872 Bl 29-05-2001
W0 9835876 Al 20-08-1998

US 2009066121 Al 12-03-2009  NONE

US 2012223186 Al 06-09-2012 US 2012223186 Al 06-09-2012
US 2012223557 Al 06-09-2012

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

17



EP 2 923 946 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

+ US 4066227 A [0002] « WO 9707021 A2 [0002]

18



	Bibliography
	Abstract
	Description
	Claims
	Drawings
	Search-report

