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SEATING DEVICE COMPRISING A
FORWARD-FOLDABLE BACKREST
CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] This application claims the bene?t of the French
patent application No. 12 61917 ?led on Dec. 12, 2012, the
entire disclosures of which are incorporated herein by way of
reference.
BACKGROUND OF THE INVENTION

[0002] The present invention relates to a seating device
with reduced bulk, for example for an aircraft.
[0003] In the aeronautical sector, some so-called “low
cost” airlines seek to increase the number of pas sengers trans
ported on each ?ight, and more particularly on short-haul
links, in order to maximize the return on the use of the aircraft.
[0004] To that end, and by using the same aircraft or an

that is to say rotationally mounted so as to be able to be

retracted upwards towards the backrest of the seat.
[0018] This known solution meets its limits when seeking
to increase the number of seats in an aircraft cabin.

[0019] In practice, despite the many enhancements made to
the aircraft seats, the retracted-up seating still has a certain
thickness which remains cumbersome for access to the seat
ing places situated at the end of a row, on the window side.

[0020] Furthermore, since the backrest of the seats with
raisable armrests and seating remains ?xed, it does not make
it possible to free up any access to the seating places situated
behind.
SUMMARY OF THE INVENTION

[0021]

Thus, the present invention aims to mitigate the

drawbacks of the prior art.
[0022] To this end, the invention proposes a seating device
with reduced bulk for an aircraft.

[0023]

This seating device comprises a support supporting

aircraft of similar capacity, the number of seats in the cabin

a seating and a backrest, and this seating device can assume

must be increased.
[0005] In all cases, this increase in the number of seats is
achieved to the detriment of the comfort of the passengers.

well as a retracted con?guration offering a reduced bulk.

[0006]

backrest describes a circular translational movement towards

In effect, to increase the number of cabin seats, the

different con?gurations of use offering a seating place, as

[0024]

Also, this seating device is characterized in that its

the passengers in as much as the ?ight lasts only one or a few

the front and upwards of the device when the seating device is
brought to the retracted con?guration.
[0025] By virtue of these kinematics, the backrest makes it

hours.

possible to widen the access to the seating places situated

[0008] According to a ?rst solution aiming to increase the
number of cabin seats, it is possible to reduce the seating

behind when the seating device is in the retracted con?gura

space allotted to each passenger must be reduced.

[0007]

However, this reduced comfort remains tolerable for

width allotted to each passenger in order to place an addi
tional seat in the width of the cabin.

[0009] This ?rst solution has already been pursued, and it is
now no longer possible to further reduce the seating width,
particularly in economy class.
[0010] According to a second solution aiming to increase
the number of cabin seats, it is possible to reduce the distance
available between two seats, that is to say the distance needed
for the legs of the passenger.

[0011]

This second solution has also been pursued hitherto,

and it is dif?cult to continue to further reduce this distance
between the seats because of the increase in the average size
of the passengers.
[0012] According to a third solution aiming to increase the
number of cabin seats, the design of the seats has to be

optimized so that they present the smallest possible bulk.
[0013] This third solution has also been pursued by the
engineers of the aeronautical sector.
[0014] While developing these three solutions aiming to
increase the number of cabin seats, the engineers became
aware that it was becoming increasingly dif?cult for the pas
sengers to access the seating places located at the end of a row
of seats, on the window side.
[0015] This access dif?culty is mainly due to the reduced
distance between two seats, and more speci?cally to the
reduced distance between the seating of a ?rst seat and the
backrest of another seat situated in front of the ?rst.

[0016] Also, the dif?culty in accessing the seating places
situated at the end of a row also stems from the presence of the
armrests.

[0017]

Also, to remedy such access di?iculties, it is com

mon practice, in an aircraft or in other people transport means,
to provide seats with armrests and a seating that can be raised,

tion.

[0026]

It also becomes possible, by virtue of this particular

mobility of the backrest, to further reduce the distance
between different rows of seating devices in an aircraft cabin.

[0027] By virtue of the circular translational movement
towards the front and upwards of the device when the seating
device is retracted, the backrest is located in the vertical
extension of the support when the seating device is in the

retracted con?guration.
[0028]

Furthermore, the seating rotationally tilts so that its

front end is moved downwards and towards the rear, and its
rear end is moved upwards and towards the front when the

seating device is retracted.
[0029] Thus, the seating is located between the backrest
and the support, substantially in the vertical extension of
these two elements, when the seating device is in the retracted

con?guration.
[0030]

To obtain these movements of the backrest and of

the seating, the seating and the backrest of the seating device
are mounted on a deformable parallelogram.

[0031] In more detail, the deformable parallelogram com
prising a front stay and a rear stay linked by a top stay and a
bottom stay, the front stay and the rear stay are formed respec

tively by the support and by the backrest, and the seating is
?xed to the top stay of the deformable parallelogram.
[0032] In order to reduce the bulk of the seating device in
the retracted con?guration and to reduce the distance needed
to accommodate the legs of the passengers between two rows

of seating devices, the seating takes the form of a motorcycle
type saddle.
[0033] Still with a view to reducing the bulk of the seating
device in the retracted con?guration, the backrest takes the
form of a simple lumbar support held at the end of an arm.

[0034] Furthermore, the seating can offer a rotational
mobility about a vertical axis relative to the support, and the
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support can incorporate means for adjusting the seating

[0050]

height, these features making it possible to indirectly reduce

backrest 18 makes it possible to free up access to the seating
places situated at the rear R of the device 10.
[0051] More speci?cally, the backrest 18 describes a circu
lar translational movement TC towards the front F and

the distance needed between two rows of seating devices.

[0035]

To add to the seating comfort of the passenger, the

seating device comprises a raisable armrest with an arm rota

tionally mounted about an axis of the support.

[0036]

Advantageously, this armrest comprises a support

element for a forearm mounted on a slideway at the end of the

rotary arm, which makes it possible to press the support
element onto the arm to minimize the bulk of the armrest once

the latter is raised.
[0037] The present invention also covers a seating structure
comprising a bearing piece, preferably a tube, on which are
?xed, side by side, a plurality of seating devices, as well as an

aircraft comprising a seating device.
BRIEF DESCRIPTION OF THE DRAWINGS

[0038] Other features and advantages will emerge from the
following description of the invention, a description which is
given purely as an example, in light of the appended drawings
in which:
[0039] FIG. 1 is a perspective view of a seating structure

comprising a plurality of seating devices, this view illustrat

ing the invention,
[0040]

FIG. 2 and FIG. 3 are schematic views respectively

representing a seating device in the seating con?guration and
in the retracted con?guration, these views illustrating the

invention,
[0041]

FIG. 4 is a side view ofa plurality ofrows ofseating

devices, this view illustrating the invention,
[0042]

FIG. 5 is a perspective view from above of a plural

ity of rows of seating devices, this view illustrating the inven
tion.

As illustrated in FIG. 1, the present invention relates

to a seating device 10 with reduced bulk.

[0044]

This seating device 10 is particularly intended for

use in an aircraft cabin to receive a maximum number of

passengers 12.

[0045] Obviously, this aeronautical application is non-lim
iting, and the seating device 10 according to the invention
could perfectly well be used in other transport means in which
the aim is to transport a maximum number of passengers,
such as coaches or trains.

[0046]

upwards U of the device 10 when the seating device 10 is
brought to the retracted con?guration.
[0052] “Circular translation” should be understood to mean
that the invention intends the backrest 18 to describe a planar
movement such that all the points of the backrest 18 have
circular traj ectories of the same radius but of different centers.
[0053] This circular translational movement makes it pos
sible to maintain the backrest 18 in the same substantially

vertical position regardless of the con?guration assumed by
the device 10.

[0054] Thus, regardless of the con?guration assumed by
the device 10, the backrest 18 provides the passenger with a

lumbar support.
[0055]

“Vertical” should be understood to mean a direction

that goes from the bottom D of the device 10 to the top U of
the device 10, and “horizontal” should be understood to mean
a direction that goes from the rear R of the device 10 to the

front F of the device 10.
[0056] Preferably, the backrest 18 describes a circular
translational movement TC in a median plane PM of the

device 10, the median plane PM separating the device 10 into
two halves, right and left.
[0057] By virtue of this particular movement TC, the back
rest 18 is located substantially in the vertical extension of the
support 14, which reduces the bulk E of the device in the

retracted position.
[0058] Still by virtue of this circular translational move
ment TC, the backrest 18 is moved away from the support 14
to allow the seating 16 to be retracted.

[0059] In practice, according to the invention, the seating

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0043]

By virtue of this movement towards the front F, the

As is known, the seating device 10 comprises a

support 14 supporting a seating 16 and a backrest 18.

16 rotationally tilts RT about an axis 20 of the support 14 so
that its front end 22 is moved downwards D and towards the
rear R of the device 10, and its rear end 24 is moved upwards
U and towards the front F of the device 10 when the seating

device 10 is brought to the retracted con?guration.
[0060] By virtue of this rotation RT, the seating 16 is
located between the backrest 18 and the support 14 when the
seating device 10 is in the retracted con?guration, which
reduces the bulk E of the device in the retracted position.
[0061] To minimize this bulk E of the device in the retracted
position, the seating 16 is located partially in the vertical
extension of the backrest 18 and of the support 14 when the
seating device 10 is in the retracted con?guration.
[0062] Preferably, the seating 16 describes its rotational
movement RT in a median plane PM of the device 10, the axis

According to the invention, the seating device 10

of rotation 20 being at right angles to the median plane PM.
[0063] In a preferred arrangement of the seating device 10,

can assume different con?gurations of use offering a seating

the seating 16 and the backrest 18 of the seating device 10 are

place, such as that illustrated by FIG. 2, and a retracted

mounted on a deformable parallelogram 26.

[0047]

con?guration offering a reduced bulk, this retracted con?gu

[0064]

This deformable parallelogram 26 makes it possible

ration being illustrated in FIG. 3.
[0048] More precisely, a con?guration of use of the device
10 offers a substantially horizontal seating 16, the different
con?gurations of use being linked to the height adjustment

to obtain, mechanically and in a compact manner, the speci?c
movements of the seating 16 and of the backrest 18 described
above.
[0065] This deformable parallelogram 26 comprises a front

and to the rotational adjustment of the device 10 about a
vertical axis, as detailed later.

stay 28 and a rear stay 30 linked by a top stay 32 and a bottom

[0049] Thus, when the seating device 10 is brought to the
retracted con?guration, its backrest 18 is moved towards the

stay 34.
[0066] More speci?cally, the front stay 28 is linked by a top
front hinge 36 to the top stay 32, the front stay 28 is linked by

front F of the device 10.

a bottom front hinge 38 to the bottom stay 34, the rear stay 30
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is linked by a top rear hinge 40 to the top stay 32, and the rear
stay 30 is linked by a bottom rear hinge 42 to the bottom stay
34.

[0067]

In a preferred arrangement of the seating device 10,

the front stay 28 and the rear stay 30 are formed respectively

neighbor in front, and, this rotation MR also enables the
passengers to move while being seated to free up the passage

to the seating places situated close to the window.
[0084] According to the invention, the backrest 18 takes the
form of a lumbar support 50 held at the end of an arm 52.

by the support 14 and by the backrest 18. There is thus

[0085]

obtained a very compact arrangement of the deformable par

the bottom part 54 of the arm 52 constitutes the rear stay 30 of

allelogram 26, and consequently of the seating device 10.
[0068] Still in a preferred arrangement of the seating device

the deformable parallelogram 26.
[0086] As illustrated in FIG. 1, the lumbar support 50,
possibly padded, follows a curved pro?le in a transversal

10, the seating 16 is ?xed to the top stay 32 of the deformable

parallelogram 26.
[0069]

The axis 20 of the support 14 about which the seat

ing 16 rotationally tilts RT is therefore the top front hinge 36
of the deformable parallelogram 26.
[0070]

In comparison to an assembly on a slideway, the

deformable parallelogram 26 does not require any ?xed guid
ing piece likely to remain behind the backrest 18 when the
seating device 10 is in the retracted con?guration.

[0071] Advantageously, the deformable parallelogram 26
comprises return means, such as a spring, for returning to the

retracted con?guration.
[0072] In addition to this arrangement of the device 10, the
invention provides for the seating 16 to take the form of a

motorcycle-type saddle 44, the shape of this saddle 44 being
visible in FIG. 1.
[0073] This saddle 44 comprises a front part 46 that is
thinner than its rear part 48 and raised relative to the rear part
48.
[0074] This saddle 44, offering a better hold for a passenger

12 by virtue of its raised front part 46, makes it possible to
raise the seating 16 further by comparison with the aircraft
seats with a parallelepipedal seating.
[0075] By further raising the seating 16, and as FIGS. 1 and
4 illustrate, the legs of the passenger 12 are less retracted and
require less space in relation to the seat in front.

[0076]

Despite this further raising of the seating, the pas

senger is seated, and not standing.
[0077] As FIG. 4 illustrates, in order to adapt the seating

In a preferred arrangement of the seating device 10,

plane PT of the seating device 10 so as to closely follow the
anatomy of the back of a passenger, the transversal plane PT

separating the device 10 into two halves, top and bottom, and
being at right angles to the median plane PM.
[0087]

In a minimal but suf?cient variant, the lumbar sup

port 50 has a height H50 of ten or so centimeters, and a
thickness E50 of a few centimeters.

[0088] This minimal variant of the lumbar support 50 obvi
ously makes it possible to limit the bulk E of the seating
device 10, notably by comparison with the aircraft seats with
parallelepipedal backrest of the prior art.
[0089] To complement the comfort of a passenger 12, and
as illustrated in FIG. 4, the seating device 10 comprises a
raisable armrest 56 with an arm 58 rotationally mounted
about an axis A58 that is ?xed relative to the support 14.
[0090] In a known manner, the raisable armrest 56 is

mounted alongside the seating 16. Also, in the case of a
plurality of seating devices 10 forming a row, as FIG. 1
illustrates, a raisable armrest 56 is provided on each side of

each seating device 10.
[0091] Preferably, the axis A58 of rotation of the arm 58 is
perpendicular to the median plane PM of the device 10.
[0092] However, the axis A58 of rotation of the arm 58 is
distinct from the axis 20 of rotation of the seating 16.
[0093] The armrest 56 comprises a support element 60 for
a forearm of a passenger 12 mounted on a slideway 62 at the

top end 64 of the arm 58.

device 10 to passengers 12 of different morphologies, the

[0094] Advantageously, the sliding of the support element

support 14 incorporates adjustment means, such as a manu

60 relative to the arm 58 de?nes the inclination I of the
support element 60 relative to the arm 58, and it makes it

ally controlled spring cylinder system, for adjusting the seat
ing height H16.
[0078] The seating height H16 is de?ned between the
ground S, for example the ?oor of an aircraft cabin, and the

seating 16.
[0079] The adjustment of the seating height H16 indirectly
makes it possible to reduce the necessary distance DN
between two rows of seating devices 10.

[0080] In practice, this adjustment enables each passenger
to adapt the seating height H16 to his or her morphology, and

possible to keep the support element 60 in a substantially

horizontal position.
[0095]

Furthermore, the rotation of the armrest 56 in com

bination with the slideway 62 makes it possible to adjust the
desired height H56 of the armrest. Also, by rotating the arm
58 of the armrest 56 to a lower position, the slideway 62
makes it possible to keep the armrest 56 in a useable position
situated close to the seating 16.

[0096]

Still by virtue of the slideway 62, the support ele

passengers of large size by avoiding having them seated too

ment 60 can be pressed onto the arm 58 to minimize the bulk
E56 of the armrest 56 when it is raised.

low.
[0081]

66, illustrated in FIG. 1, comprising a bearing piece 68, pref

this avoids providing an excessive necessary distance DN for

[0097]

The present invention also covers a seating structure

To re?ne the comfort of the passenger 12, the seat
ing 16 can also offer a rotational mobility MR, for example by

erably a tube, on which are ?xed, side by side, a plurality of

a few tens of degrees, about a vertical axis A16 relative to the

seating devices 10 so as to form a row R1 of seating places.

support 14.
[0082] This rotational mobility MR of the seating 16 about
a vertical axis A16 also indirectly makes it possible to reduce

[0098] Advantageously, the supports 14 of the different
seating devices 10 are incorporated in this bearing piece 68

the necessary distance DN between two rows of seating
devices 10.

[0083]

In practice, the rotation MR of the seating 16

enables the passenger to ?nd a more ergonomic position so
that he or she does not have to feel too close to his or her

and the raisable armrests 56 are directly rotationally mounted
on the bearing piece 68.
[0099]

The invention also covers an aircraft comprising a

seating device 10 mounted in its cabin.
[0100] For example, an aircraft comprises a plurality of
seating structures 66 mounted one behind the other in its
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cabin so as to form a plurality ofrows (R1, R2, R3, R4, R5,

stay and a rear stay linked by a top stay and a bottom stay, the

etc.) of seating places, as represented in FIG. 5.
[0101] To this end, the bearing piece 68 of each seating

front stay and the rear stay being formed respectively by the
support and by the backrest, and the seating being ?xed to the
top stay of the deformable parallelogram.
5. The seating device with reduced bulk according to claim
1, wherein the seating takes the form of a motorcycle-type

structure 66 is mounted on the ?oor 70 of the aircraft cabin via

connecting rods 72, and a lateral arm 74 linking the bearing
piece 68 to the structure of the aircraft in order to take up the
torsional forces to which the latter is subjected.
[0102] Also, it can be seen that, by comparison with the
aircraft seats of the prior art, the seating device 10 according
to the invention offers a reduced bulk both when it is in use

and when it is retracted.

[0103]

Furthermore, it is possible to reduce the necessary

distance DN between two rows of seating places while pre
serving the comfort of the passengers, both when they are

saddle.
6. The seating device with reduced bulk according to claim
1, wherein the backrest takes the form of a lumbar support
held at the end of an arm.

7. The seating device with reduced bulk according to claim
1, wherein the seating has a rotational mobility about a ver
tical axis relative to the support.

8. The seating device with reduced bulk according to claim
1, wherein the support incorporates means for adjusting the

seated and when they are accessing their place.
[0104] To give some idea, by virtue of the design of the
seating device 10 according to the invention, it is possible to
obtain four rows of seating places in the length in which only

9. The seating device with reduced bulk according to claim
1, wherein the seating device comprises a raisable armrest

three rows of aircraft seats according to the prior art were able
to be installed.

relative to the support, the armrest comprising a support ele

[0105] As is apparent from the foregoing speci?cation, the
invention is susceptible of being embodied with various alter
ations and modi?cations which may differ particularly from
those that have been described in the preceding speci?cation
and description. It should be understood that I wish to
embody within the scope of the patent warranted hereon all
such modi?cations as reasonably and properly come within
the scope of my contribution to the art.

seating height.
with an arm rotationally mounted about an axis that is ?xed
ment for a forearm of a passenger mounted on a slideway at a

top end of the arm.

10. A seating structure comprising a bearing piece on
which are ?xed, side by side, a plurality of seating devices so
as to form a row of seating places, the seating devices each

comprising:
a support supporting a seating and a backrest,

the seating device having a plurality of con?gurations of

1. A seating device with reduced bulk comprising:

use offering a seating place and being movable to a

a support supporting a seating and a backrest,

retracted con?guration offering a reduced bulk,

the seating device having a plurality of con?gurations of

the backrest being arranged to move towards a front of the

use offering a seating place and being movable to a

seating device when the seating device is moved to the

retracted con?guration offering a reduced bulk,

retracted con?guration,

the backrest being arranged to move towards a front of the

seating device when the seating device is moved to the

retracted con?guration,
the backrest describing a circular translational movement
towards the front and upwards relative to the device
when the seating device is moved to the retracted con

?guration.
2. The seating device with reduced bulk according to claim
1, wherein the seating rotationally tilts about an axis of the
support so that its front end is moved downwards and towards
the rear of the device, and its rear end is moved upwards and
towards the front of the device when the seating device is
moved to the retracted con?guration.

3. The seating device with reduced bulk according to claim
1, wherein the seating and the backrest of the seating device
are mounted on a deformable parallelogram.

4. The seating device with reduced bulk according to claim
3, wherein the deformable parallelogram comprises a front

the backrest describing a circular translational movement
towards the front and upwards relative to the device
when the seating device is moved to the retracted con

?guration.
11. An aircraft comprising at least one seating device

mounted in its cabin, the seating device comprising:
a support supporting a seating and a backrest,

the seating device having a plurality of con?gurations of
use offering a seating place and being movable to a

retracted con?guration offering a reduced bulk,
the backrest being arranged to move towards a front of the

seating device when the seating device is moved to the

retracted con?guration,
the backrest describing a circular translational movement
towards the front and upwards relative to the device
when the seating device is moved to the retracted con

?guration.

