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ABSTRACT OF THE DISCLOSURE

e o i o o A i e e

A PASSENGER SUPPORT, AND PASSENGER SUPPORT EQUIPPED WITH

SUCH A SYSTEM

The articulated device (10) that 1is intended for
filtering vibrational movements from a vehicle floor (12)

and transmitted to a passenger support (19), is installed

between said floor (12) and said support (19), and

comprises two mounts (20) fixed to the wvehicle floor
(12), one mobile central part (22) articulated to \the
support (19), two connecting rods (24), each articulated

to one of the mounts (20} and the central part (22).

These five elements (20, 22, 24) are articulated to each
other and to the support (19) by rotation joints, the
rotations operating about five rotation axes (32, 34, 36)

that are parallel to each other.

The system (100) for filtering wvibrational movements

transmitted to a passenger support (19) comprises at

least three filtering devices (10), such that the support

(19) moves in translation along a plane' curved

trajectory.

To be used for an aircraft seat.

Figure 1.
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DEVICE AND SYSTEM FOR FILTERING VIBRATIONAL MOVEMENTS OF

A PASSENGER SUPPORT, AND PASSENGER SUPPORT EQUIPPED WITH
SUCH A SYSTEM

DESCRIPTION

Technical Field

The technical field of this invention relates to
passenger supports in a vehicle, and particularly
filtering of vibrational movements of a vehicle seat.

A passenger support usually denotes a seat installed
in a vehicle, but the term support also naturally
includes other passenger furniture elements such as a bed
or a bench.

One particular application of the invention is
filtering of vibrational movements of ailrcraft seats,
said vibrational movements being generated by vibrations
origlnating from the aircraft fuselage and propagating to

the seats through the floor.

It is to be remembered that filtering of wvibrations

originating from the floor consists of confining

p

vibrational energy to the floor, limiting the
transmission of said vibrations to passenger supports.
Therefore, filtering of vibrations 1s not the same as

damping of vibrations.

This 1nvention relates to an articulated device

inserted between the vehicle floor and the passenger

support that filters movements from  the support

transmitted through the vehicle £floor, enabling said
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support to move along a predetermined and controlled

trajectory.

It is also aimed at a system for filtering movements

of a passenger support due to vibrations origlinating from

5 the floor of the wvehicle and transmitted to the passenger

support, that implements such articulated devices.

Finally, it includes a passenger support equipped

with a system according to the invention.
Note that in this case the term "passenger" means

10 "transported person" and implicitly includes the wvehicle

service personnel, if any.

State of prior art

p—

During the transport of passengers 1in vehicles,

15 changes to the trajectory of the vehicle, and obstacles
passed over by vehicles, and propulsion means, can all
generate forces that are transmitted Lo passenger
supports, and subsequently to the passengers themselves.

Attempts are usually made to improve the passenger

20 comfort by reducing these forces or their effects.

For example, 1in the case of transport by train,
going around curves quickly generates centrifugal forces
and lateral forces in  particular. Document
DE 19 503 660 Al describes a device designed to improve

25 passenger comfort by reducing the effects of said
centrifugal and 1lateral forces, and by damping the
induced lateral oscillations. This device may be located

between the ground, namely the wvehicle floor and the seat

Aot

bottom, and 1t replaces the legs of said seat. It
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comprises different components such as bearings, coupling
rods, and positioning and damping elements that form one
or several four-element kinematic chains arranged

transversely to the seat. When this device 1is 1in

service, the passenger sgeat 1is capable o©of tilting

laterally about a dummy tilting point (D) located above
its centre of gravity.
In the case of transport by aircraft, this situation

is quite different. When in flight, an aircraft 1is

subject to various disturbances that activate the load
bearing surfaces (wings, tail fin, etc.) and/or the
propulsion installations. Vibrations generated by these

disturbances are propagated through the fuselage to the

floor of the aircraft cabin, and then to the passenger

supports. These vibrations generate physioclogical
prokblems for passengers, for example malaise, nausea,
discomfort, etc., that can wvery seriously inconvenience

them.

The use of the device described 1n DE 19 503 660

would have the effect that lateral vibrations transmitted
to the passenger support through the floor would be felt
at the location of the dummy point (D), in other words at
the same level as the passenger's head, which 1s not

satisfactory from the point of view of comfort. This

disadvantage makes the device described in DE 19 503 660
unsuitable for use for passenger transport in an

aircraft.

SP 21956 VD
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Ssummary of the invention

- A btdddrr. -

CO overcome the

—

An aim of this i1nvention is
disadvantages mentioned above with the device according
to prior art.

This aim is achieved using a device and system
capable of filtering vibrations originating from the
aircraft floor.

Vibrations transmitted to a passenger support are
filtered by controlling movements of the passenger
support so that 1t makes small displacements along a
predetermined and controlled trajectory, said trajectory
being contained in a plane. ‘ ‘

The filtering system according to the invention 1is

composed of at least one device which consists of an

‘articulated chain enabling this small displacement of the

support along a plane trajectory.

In the case of an aircraft, it is observed that
passenger support  movements  generated by fuselage
vibrations occur mainly in a transverse plane
perpendicular to the centre line of the fuselage. The

device and system according to the invention are capable

of filtering wvibrational movements transmitted to the

passenger support 1in a preferred plane, which may in

particular be a transverse plane.

According to the invention, the articulated device

- that will form part of a system for filtering vibrational

movements from a vehicle floor and transmitted to a

passenger support, 1is 1instailed between said floor and

sald support and comprises the following five elements:
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- two mounts attached to the wvehicle floor,
- one mobile central part articulated to the

sSupport,

- two connecting rods, each articulated to one of

the mounts and to the central part.

These five elements are articulated to each other
and to the support by rotation 1links, the rotations
dperating about five rotation axes, said rotation axes
being parallel to each other, such that the rotation axis
between the mobile central part and the support moves 1in
translation along a curved trajectory contained 1in a
plane that is perpendicular to the plane of the floor.

This type of device has the advantage that 1t 1s
easy to implemeﬁt, while remaining reliable.

The articulated device may be installed such that
the five ©rotation axes are perpendicular to the

longitudinal plane of symmetry of the vehicle. In this

=
—

case, authorized displacements of the passenger support

are contained within a longitudinal plane of the vehicle.

The articulated device may also be installed such

2

that the five <rotation axes are ©parallel to the

longitudinal plane of symmetry of the wvehicle. In this

case, allowable displacements of the passenger support
are contained within a transverse plane of the vehicle.

Preferably, when the wvehicle is an aircraft, the

articulated device 1s installed on the aircraft f£loor,

with the rotation axes oriented along a longitudinal

ey

direction of said vehicle, so as to filter movements of

the passenger support 1in a transverse plane.

SP 21956 VD
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Preferably, the articulated device 1is 1installed
between the floor and a lower part of the support, said
lower part being attached to the seat bottom.

According to one preferred embodiment o©f the
invention, the lower part of the support is a support
leg, for example a seat legqg. In this case, the system
for filtering movements of a passenger support caused by
vibrations from the wvehicle floor and transmitted to the
passenger support, 18 composed  of at least one
articulated device like that mentioned above, each device
being inserted between the vehicle floor and one of the
legs of the suppcrt . Thus, when the support is provided

with a single leg, the system only has one device. It is

preferable if the support is provided with at least three
legs, for stability reasons. In this case, the system
comprises at least three devices. Similarly, when the
support 1s provided with four legs, the system comprises

four devices, etc.

According to another preferred embodiment of the

a4

invention, the lower part of the support fastened to the

seat bottom 1s a ©plate ©positioned so as to Dbe
substantially parallel to the floor and fastened to the
legs of the support. In this case, each device forming

part of the filtering system 1s inserted between the

vehicle floor and said plate. This arrangement has the

advantage that it avoids increasing the ' height of the

support excessively when it 1s equipped with a system

according to the invention. In particular, the support

legs can then even be shortened or even eliminated.

SP 21956 VD
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One advantage of the device and the filtering system

according to the invention 1s due to the fact that the

efficiency of the filtering system 1is independent of the
mass supported by 1t, in other words the mass of the
seat, plus the weight of the passenger 1f applicable.
Optionally, the device according to the invention
and the system according to the invention are eguipped
with at least one blocking or locking means or mechanism.
When said blocking or locking means or mechanism 1is
activated, the filtering device, respectively  the
filtering system, 1is wmade inoperative. On the other
hand, when said blocking or locking means or mechanism is
not activated, the filtering device, respectively the
filtering system, filter vibrational movements
originating from the vehicle floor and transmitted to the
passenger support with which said filtering device,

respectively said filtering system, is associated.

Brief degcription of the drawings

The invention will be better understood from the
following description of preferred embddiments, that are
supplied as non-limitative examples of the invention,
taken 1in conjunction with the accompanying drawings in
which:

- Figure 1 shows a perspective view of a device

according to the invention installed under a

support leg,

SP 21956 VD
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- Figure 2 is a functional diagram showing the
kinematics of the device in Figure 1, in the plane
of the displacements,

- Figure 3 shows a side view of an embodiment of the
system according to the invention fitted on a
passenger support,

- Figure 4 corresponds to Figure 3 for another

embodiment of the system according to the

invention fitted on a passenger support.

Detailed presentation of preferred embodiments

With reference to Figure 1, the device 10 1is

installed between the floor 12 of the vehicle and a lower
part 14 fixed to a support of the wvehicle (not shown in
Figure 1).
The device 10 comprises:
- two mounts 20 fastened to the vehicle floor 12,
- a central part 22 in the shape of an inverted "T",
articulated to the lower part 14,

- two connecting rods 24, each articulated Eirstly

to one of the mounts 20 and secondly to the
central part 22.
Preferably, the connecting rods 24 are double rods.
In the example shown 1n Figure 1, the lower part 14
of the wvehicle support 1s a support leg 14 shown' as

p—
g

dashed lines. A clevis 141 is fastened to the bottom of

this leg 14, that forms an intermediate adapter part in

which a 1rotation axis 32 can  be fitted for its

SP 21956 V:
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articulation with the free end of the portion forming the
longitudinal bar 221 of the "T" of the central part 22.
Each double connecting rod 24 1s articulated to one
of the fixed mounts 20 through one of its ends. The
joint 1s made by rotation about a rotation axis 34 that
is also fixed.
Each double connecting rod 24 is also articulated at

its other end to one of the ends o©of the portion 223

the central part

v e—

forming the transverse bar of the "T" of
22. Each of these two joints is made by rotation about a
rotation axis 36 that is movable.

The device 10 is configured such that the rotation
axes 32, 34 and 36 are parallel to each other and
parallel to the plane of the floor 2.

The thicknesses of the double connecting rods 24,

the longitudinal bar 221 of the "T" and the transverse

bar 223 of the "I" are appropriate to support the

rotation axes 32, 36 through a means enabling a rotation

movement, for example such as a roller bearing, a journal

bearing or an elastic pivot. According to one

alternative, said means enabling a rotation movement is

fitted with an external shock absorber. The rotation
axes 34 are also supported in the mounts 20 by means
allowing a rotation movement, that may be equipped with

an external shock absorber.

The double connecting rods 24, the longitudinal bar

221 of the "T" and the transverse bar 223 of the "T'" thus

form segments of a kinematic chain for which the overall

movement 18 contained within an (Y,  Z) plane

SP 21956 VD
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perpendlcular to both the (X, Y) plane of the floor 12

and the rotation axes 32, 34, 36 of the device 10.

The kinematics of the device 10 1s 1illustrated
diagrammatically in Figure 2. |
The axes of an orthonormal coordinate system (X, Y,
Z}) are shown in figure 2 and on the following figures 3
and 4, and are defined as fcllows:
- the (X, Y) plane is the plane of the floor 12,
- the Z direction 1s perpendicular to the plane of
the floor 12,
- the X direction is the direction common to axes
32, 34, 36 of the device 10.
This figure shows allowable rotation movements of
the different segments 221, 223, 24 about the different
rotation axes 32, 34, 36, in the (Y, 2) plane of

displacements. It also shows the resultant trajectory

160 of a point A on the rotation axis 32 common to the

central part 22 and the leg 14.

The displacements of segments 221, 223 and 24 are

shown between a rest or equilibrium position materialized

by dashed lines, and a displaced position materialized by

solid lines.

In order to facilitate understanding, the mounts 20
are shown in chain dotted 1lines and the numeric

references have only been shown in the displaced position

(solid lines) of the device 10.

FEach rotation axis 34 of one end of each double

connecting rod 24 with respect to a mount 20 is fixed,

since it is attached to the corresponding mount 20 and
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11

the mount itself is (fixed. Consequently, the rotat'ion
axis 36 of the other end of said double connecting rod 24
moves along a c¢ircular trajectory 150.

The "T" shaped central part 22 1s movable. Its
movement 1s 1mposed by c¢ircular trajectories 150 of

rotation axes 36 located at each end of the transverse

bar 223 of the "T*.

When the central part 22 moves, each point A on the
rotation axis 32 of the end of the longitudinal bar 221
of the "T" passes along a curved trajectory 160 contained
in a (¥, 2) plane perpendicular to the (X, Z) plane of
the floor 12.

This curved trajectory of the rotation axis 32 can

be controlled and modified by modifying the distance

between the two fixed rotation axes 34 of the fixed

mounts 22, and/or by modifying the distance between each
of these fixed rotation axes 34 and the plane of the
floor 12, and/or by modifying the length of the segments
24, 221, 223. '

According to the embodiment of the device 10 showed
in Figures 1 and 2, the fixed rotation axes 34 are éach
located at the same distance from the plane of the floor
12, and the distance between the two rotation axes 34, 36
of the double connecting rods 24 is the same, such that
1n the rest or equilibrium position of the device 10, the
transverse bar 223 of the "T" of the central part 22 is
parallel to the plane of the floor 2.

Still according to the embodiment of the device 10

showed in Figures 1 and 2, the distance between the fixed

SP 21956 VD
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12

rotation axes 34 is less than the sum of the lengths of
the two double connecting rods 24 and the transverse bar
223 of the "T" of the central part 22. Thus, .during
movement of the central part 22, the transverse bar 223
of the "T" remains located.between the plane of the floor

and a plane passing through the two fixed axes 34. With

this preferred configuration, the trajectories 150 and
160 are oriented such that they are convex facing the
floor 2 and the lower part 14 of the support returns to
the rest or the stable equilibrium position under the

action of gravity, when no other force is applied to it.

The bottom of the support, and consequently the

support 1tself, are moved as part of an overall movement
with the lower part 14.

Now will be described the filtering system according
to the invention and two alternatives of the

configuration of this system between the floor 2 of the

—

vehicle and the bottom o

the support, with reference to
Figures 3 and 4.

The system 100 according to the invention comprises
at least one articulated device 10 like that described
above and installed between the floor 12 of the wvehicle

and a lower part 14, 40, 18 of the suppbrt 19. Said

lower pdrt may advantageously be a leg 14 of the support

Oor an 1ntermediate common plate 40 (that will Dbe
described later), or even the bottom 18 of the support
19.

When the system 100 only includes a single device

10, this system has to be completed by additional stop

SP 21856 VD
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13

means to limit displacements of said lower part of the

support.

This 1is why, according to the invention, 1t 1is
preferred that the gsystem comprises at least three
devices 10 like the device described above. This type of
configuration 1s according to the usual stability
requlirements of the support, which is provided with at
least three legs, and more frequently four legs, for this
purpose.

Figure 3 shows a system 100 for filtering movements
of a wvehicle support 19, caused by vibrations from the
floor 12 of the wvehicle and transmitted to said support,

that 1s fitted on a vehicle support 19 with a seat bottom

18 and provided with four legs 14 rigidly fastened to
said seat bottom 18. A side view of the support 19 is
shown, such that only the two legs 14 and two devices 10
are shown.

Every device 10 of the system 100 is installed under

the corresponding leg 14 of the support 19, such that the
rotation axes of the devices 10 are oriented so as to be
parallel to each other, and perpendicular to the
direction along which the movement to be filtered by the
filtering system is propagated.

Therefore, when the wvehicle is an aircraft, it is

preferred that the rotation axes of the devices 10 are

parallel to the direction of forward movement of the
vehicle. According to the axes convention wusually
adopted for aircraft, the X direction is the forward

direction of movement, and the Y direction is a

SP 21956 VD
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14

transverse direction. Subsequently, the support 139 moves
along an overall translation along a curved traj éctory
contained in a transverse plane of the wvehicle.

Therefore, each device 10 is shown as a side wview 1in

Figure 3 in a simplified manner by a mount 20, and an

assembly 80 including the movable segments 24, 221, 223
and a clevis 141 to adapt the device 10 to the leg 14.

Said clevis 141 may advantageously be the clevis that

usually enables the leg of the suppcocrt 19 to be fastened
to the floor, when said support 19 is a seat that is not
fitted with the device or system according to the
invention. -

This configuration o¢f the system 100 has the
advantage that there 1s no need to modify existing
vehicle seats to fit them with the device or system

according to the invention.

But this configuration of the system 100 sometimes

has the disadvantage that it increases the height of the
support 19.

An alternative system configuration is proposed to
overcome thils disadvantage. This configuration is showed
in Figure 4 and only its differences from figure 3 will
be described.

According to this alternative, the system 100

comprises the devices 10, and also an intermediate common

plate 40 fastened rigidly to the legs 14 of the support
19 by fastening means 143. This plate is installed at an
intermediate height between the seat 18 of the support 19

SP 21956 VD
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and the plane of the floor 12, and is preferably parallel

to the plane of the floor 12.

According to this alternative, the devices 10 :are

inserted between the floor 12 and sald intermediate plate

40, that forms the lower part fixed to the seat bottom 18

of the support 19. The connection between  the

intermediate common plate 40 and each device 10 1is a

rotation joint. This rotation joint 1is made using a

rotation axis 32 common to the longitudinal bar 221 of

the "T" of the central part 22 and a clevis 141.
According to one alternative not shown in figure 4, the
rotation axis 32 1is formed directly in the plate 40, for

ney used for axes

example 1n a manner similar to the marn

34 1n the mounts 20.

the

I}

Other possible alternative configurations o:

system are not shown on the figures.

Cne alternative could be envisaged in which the

common 1ntermediate plate 40 is fastened directly to the

F

seat Dbottom 18 of the support 19, rather than being

F

fastened to the legs 14 of the support. In this case, it

1s even possible that the legs could be shortened or

eliminated, while providing means of ensuring that the

p—

seat bottom 18 of the support 19 is at a standard height

above the floor 12.

Another alternative could also be considered in.

which the lower part of the support itself is the seat

bottom 18 of the support. In this case, the presence of
an intermediate plate 40 is no longer necessary. Nor it
1s necessary that the legs 14 should be present. Once

SP 21956 VD
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gr—

again, means must be provided to enable a sufficient

height between the seat bottom 18 of the support 19 and

the floor 12.

The device and the system according to the invention

have just been described in an application for passenger

supports in a vehicle. in particular, they are suitable

for filtering vibrations affecting the seats of an

alrcraftc.

They may be extended to cover other applications for
other passenger furniture elements, such as a bed or a

bench or a platform, or any support that will hold one or

more passenger(s) and for which it is required to improve

comfort under vibration conditions applied to this

passenger or these passengers, remaining within the scope

gy

of the invention.
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CLAIMS

1. Articulated device (10) that will form part of a
system (100) for filtering vibrational movements from a

vehicle floor (12) and transmitted to a passenger support

(19), characterised in that it 1s installed between said

floor (12) and said support (198) in that it comprises the

following five elements:

- two mounts (20) fixed to the wvehicle floor (12),
- one mobile central part (22) articulated to the
support (19),
- two connecting rods (24), each articulated to one
of the mounts (20) and to the central part (22),
and 1n that these five elements (20, 22, 24) are
articulated to each other and to the support (19) by
rotation Jjoints, the rotations operating about five

rotation axes (34, 326, 32) parallel to each other, such

that the rotation axis (32) between the mobile central
part (22) and the support (19) moves in translation along
a curved trajectory (160) contained in a (Y, Z) plane
perpendicular to the plane of the floor (12).

2. Device (10) according to claim 1, characterised

L

in that the central part (22) is in the shape of an

inverted "T", and the five elements (20, 22, 24) are
connected together and to the support (19) as follows:
- each connecting rod (24) is connected to one of

the mounts (20) through one of its ends and 1s able to

rotate about a rotation axis (34) of said mount (20),

SP 21956 VD
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- each connecting rod (24) 1is connected to one of

the ends of the transverse bar (223) of the "T% of the‘

central part (22), at 1ts other end, the connecting rod

(24) and the central part (22) being able to rotate with

respect to each other about a common rotation axis (36),

phvy

- the free end of the longitudinal bar (221) of the

npr of the central part (22) 1s connected to the support

(19), the central part (22) and the support (19) Dbeilng

able to rotate with respect to each other about a common

axis (32).

3. Device (10) according to claim 1 or 2,

characterised 1n that at least one of the rotation axes

(32, 34, 36) is rotatably supported by roller bearings.

4. Device (10) according to c¢laim 1 or 2,

characterised 1n that at least one of the rotation axes

(32, 34, 36) 1s rotatably supported by journal bearings.

5. Device (10) according to claim 1 e)a 2,

characterised 1n that at least one of the rotation axes

(32, 34, 36) 1s rotatably supported by elastic pivots.

amn'd

6. Device (10) according to any of claims 1 to 5,

characterised i1n that 1t 1s 1nstalled under the support

(19) such that rotation axes (32, 34, 36) are parallel to

H

the forward direction of movement of the vehicle.

7. System (100) for filtering vibrational movements

of a passenger support (19) 1in a vehicle, originating

from the wvehicle floor (12) and transmitted to the

support (19), characterised in that it comprises at least

three devices (10) according to any of claims 1 to 6.

SP 21956 VD
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8. System (100) according to claim 7, characterised
in that said devices (10} are configured such that all
the rotation axes (32, 34, 36) in said devices (10) are

parallel to each other.

9. System according to c¢laim 8, characterised 1in
that said devices (10) are configured such that all the
rotation axes (32, 34, 36) of said devices (10) are
parallel to the plane (X, Y) of the vehicle floor (12).

10. System (100) according to any of claims 7 to 9,

characterised 1in that each device {10} 1s articulated

between the floor (12) and a lower part (14, 40) of the
support ~(19) , fixed to the bottom seat (18) of the
support (19).

11. System (100) according to claim 10,

characterised 1in that each device (10} 1is articulated

between the floor (12) and one of the legs (14} of the
support (19), and 1in that said system comprises one
device (10) for each leg (14) of the support (19) on
which it is installed.

12. System (100) according to c¢laim 10 or 11,

characterised 1i1n that the central part (22) 1n each

support (19) 1s articulated to a clevis (141) which in

turn 1is attached to the corresponding leg (14) of the

support (19).
13. System = (100} according to claim 10,

characterised in that each device (10) 1s articulated

between the floor (12) and an intermediate common plate

(40) attached to the bottom seat (18) of the support (19)

and 1nstalled between the wvehicle floor (12) and the
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bottom seat (18) of the support (19), said plate (40)

being rotatably articulated to the central part (22) ot

each device {(10).

14 . System (100) according to claim 13,

characterised in that said intermediate common plate (40)

ik

is fastened to the legs (14) of the support (19).

15. System (100) according Lo claim 13,

characterised in that said intermediate common plate (40)

is fastened to the bottom seat (18) of the support (19).
16. System (100) according to any of claims 13 to

15, characterised 1in that the central part (22) of each

device (10) 1s8 articulated to a clevis (141) attached to

said plate (40).

et

17. System (100) according to any of claims 7 to

16, characterised 1n that 1t 18 1installed on an aircraft

seatt (19).

18. Vehicle seat (19) characterised 1n that 1t 1s

fitted with a filtering system according to any of claims

7 to 16.

19. Vehicle seat (19) according to claim 18,

characterised in that 1t 1s an aircraft =seat.
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