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(57) Abstract: Suspension seat for a vehicle compris-
ing an upper frame (10) adjustable in height and incli-
nation and a lower frame (1), and further comprising a
first scissor arm (3a; 3b) having its lower end articulated
at the lower frame (1) and its upper end articulated at 5
the upper frame (10) and a second scissor arm (2a; 2b)
having its lower end articulated at the lower frame (1)
3\ and being connected to the first scissor arm (3a; 3b) in
a scissor joint (4a; 4b) and a tilt arm (13a; 13b) having
its upper end articulated at the upper frame (10) wherein
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the tilt arm (13a; 13b) at its lower end is articulated at
the second scissor arm (2a; 2b), at a distance (d3) from
the scissor joint (4a; 4b).
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ADJUSTABLE SEAT CONSTRUCTION

TECHNICAL FIELD

The present invention relates to an adjustable seat of scissor-type. The scissor type
of seat is mainly used in vehicles like for instance busses and trucks. These types of
seats present at least one of the advantages of vibration dampening, height
adjustment and seat angle adjustments.

BACKGROUND OF THE INVENTION

Adjustable seats using a scissor construction has been widely used for many years in
vehicles such for instance busses and trucks. The scissor construction was primarily
used in order to present a seat that can easily adjust its height and at the same time
provide feasible vibration dampening properties. They are normally not used in
personal cars since they are size demanding and since vibration dampening is less
needed than in for instance construction vehicles. As seats have developed, getting
better and better for each year passing by, increasing demands on further comfort for
the users have been raised. For example the seat back in most vehicles can be altered
to a preferred inclination, the seats have been cushioned, heating can be installed
etc. One of the issues that nowadays is a key component in most variants of seats, is
the possibility to adjust the inclination of the seat part. Several solutions to achieve a
seat where the seat inclination can be altered by tilting the seat have been proposed.
These includes variants where a separate tilt mechanism has been used or where the
tilt mechanism has been integrated in the scissor construction. An advantage with an
integrated tilt mechanism is that generally fewer components are needed for the
adjustable seat reducing the cost of manufacture. Furthermore having fewer parts,
the production speed can be increased and the possible error sources would be
reduced. However integrating the tilt mechanism may provide other problems, for
example it would be advantageous if the tilt angle is kept substantially constant
when the height is adjusted, i.e. that height and tilt are adjusted separately.

US 5 676 424 describes an adjustable seat having a scissor construction together
with an integrated tilt mechanism. DE 101 63 735 presents a scissor construction
with tilt adjustment. US 5 397 167 describes a seat where the seat inclination can be
altered, but without means for height adjustment. Furthermore WO 2004/074735
describes yet another adjustable seat having a scissor construction and the ability to
shift the inclination angle.
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SUMMARY OF THE INVENTION

The adjustable seat of the invention presents an adjustable seat with integrated tilt
mechanism providing several advantageous features. The total amount of
components is reduced in relation to traditional scissor construction having separate
tilt. Furthermore the tilt angle is kept substantially constant when adjusting the
height. The adjustable seat of the invention comprises a lower frame which
functions as a lower base fundament for the seat and an upper frame whereupon a
seat can be arranged. A scissor construction is arranged between the lower frame
and the upper frame in order to provide height adjustment, vibration dampening and
tilt angle adjustment. The scissor construction preferably comprises two symmetric
pairs of scissors arms. The scissor construction comprises a first scissor arm having
its lower end articulated at the lower frame and its upper end articulated at the upper
frame and a second scissor arm having its lower end articulated at the lower frame
and its upper end being connected to the first scissor arm in a scissor joint.

According to further aspects of the invention:

- atilt arm is at its lower end articulated at a second scissor arm at a distance from
the scissor joint and the tilt arm is at its upper end is articulated at the upper
frame.

- atilt actuator is at its upper end together with the upper end of the tilt arm jointly
articulated at the upper frame and the tilt actuator is at its lower end articulated
at the second scissor arm.

- the tilt actuator and the tilt arm form a triangular shape in such way that the
distance between their respectively lower pivot axes forms the base of the
triangle and that their joint pivot axis at the upper frame forms the top of the
triangle having a top angle.

- alower pivot axis of the first scissor arm at the lower frame is arranged to be
displaced within the lower frame within a height adjustment range,
corresponding to an upward respectively downward displacement for the upper
frame.

- The joint upper pivot axis of the tilt actuator and the tilt arm is arranged to be
displaced within the upper frame within a height and tilt adjustment range,
corresponding to an upward respectively downward displacement for the upper
frame and a tilt angle adjustment of the upper frame.

- the tilt actuator can increase or decrease its length, thereby causing a tilt action
for the upper frame in relation to the lower frame adjusting the tilt angle.
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- the positions of the plurality of pivot axes are arranged to keep the deviation of
the maximum tilt angle below 15 %, preferably below 10%, when the height is
adjusted between its extreme positions.

- the positions of the plurality of pivot axes are arranged to keep the deviation of
the minimum tilt angle below 15 %, preferably below 10%, when the height of
the seat is adjusted between its extreme positions.

The adjustable seat of the invention provides a height adjustable scissor construction
having the advantage of an integrated tilt mechanism. Having the integrated tilt
mechanism of the invention reduces the amounts of fixed and moveable parts
compared to traditional scissor-type of seats having a tilt feature. A problem which
may arise when integrating the tilt mechanism is to keep the tilt angle substantially
equal during height adjustment. This problem is solved by the arrangement of the
tilt arm and the tilt actuator at the second scissor arm. Still further advantages will
be obvious in the light of the drawings and the detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows a 3D view over the adjustable seat of the invention, and

Figure 2 shows a side view of the adjustable seat of the invention seen from the left
hand side, and

Figure 3 shows tilt operation of the adjustable seat of the invention, and

Figure 4a shows the adjustable seat of the invention at its maximum height, and
Figure 4b shows the adjustable seat of the invention at its minimum height, and
Figure 5 shows a schematic overview over the link mechanism.

DETAILED DESCRIPTION OF THE INVENTION

In figure 2 the adjustable scissor-type seat of the invention is shown from the left
hand side of the seat. In these figures the mechanism for height adjustment as well
as the means for vibration dampening is excluded from the drawings so as to focus
on the central point of the invention, the tilt mechanism. The adjustable seat of the
invention comprises a lower frame 1 which functions as a lower base fundament for
the seat and an upper frame 10 whereupon a seat can be arranged. A scissor
construction is arranged between the lower frame 1 and the upper frame 10 in order
provide height adjustment h1, vibration dampening and tilt angle a adjustment (se
figure 3). The scissor construction preferably comprises two symmetric pairs of
scissor arms. Components having the denotation ‘a” after its denotation number
refer to the components on the left side of the adjustable seat and components
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having the denotation ‘b” after its denotation number refer to the corresponding
components of the right hand side of the adjustable seat. Thus even though the right
hand side components cannot be seen, their numbers are depicted in the figures

where symmetry applies.

Two pairs of scissor arms 2a, 3a; 2b, 3b are joined together at scissor joints 4a; 4b.
A first horizontal pivot axis 5 is defined as an axis that extends in a direction
perpendicular to the surface of the drawing through the scissor joints 4a; 4b.

The lower ends of the first scissor arms 3a; 3b are articulated in the front section of
the lower frame 1 by first roller bearings 8a; 8b. A second horizontal pivot axis 9 is
defined as an axis that extends in a direction perpendicular to the surface of the
drawing through the first roller bearings 8a; 8b. The first roller bearings 8a; 8b
allows the first scissor arms 3a; 3b to pivot around the second horizontal pivot axis
9. Furthermore the first roller bearings 8a; 8b can be displaced in a back and
forward motion within the lower frame 1. The displacement of the first roller
bearings 8a; 8b control the height adjustment h1 of the upper frame 10 and the range
limiting the displacement is denoted the height adjustment range r1. In the preferred
embodiment the height adjustment range r1 is 58 mm. The upper ends of the first
scissor arms 3a; 3b are articulated at the back section of the upper frame 10 by first
fixated rotary bearings 11a; 11b. A third horizontal pivot axis 12 is defined as an
axis that extends in a direction perpendicular to the surface of the drawing through
the first fixated rotary bearings 11a; 11b. Thus the first scissor arms 3a; 3b can pivot
around the third horizontal pivot axis 12. In the middle part of the first scissor arms
3a, 3b the scissor joint 4a; 4b is arranged.

The upper ends of the second scissor arms 2a; 2b are articulated at the scissor joints
4a, 4b and the lower ends of the second scissor arms 2a; 2b are articulated at the
back of the lower frame 1 by second fixated rotary bearings 6a; 6b. A fourth
horizontal pivot axis 7 is defined as an axis that extends in a direction perpendicular
to the surface of the drawing through the second fixated rotary bearings 6a; 6b. The
second fixated rotary bearing 6a; 6b allows the second scissor arms 2a; 2b to pivot
around the fourth horizontal pivot axis 7. The scissor joints 4a, 4b allows the scissor
arms 2a, 3a; 2b, 3b to pivot around the first horizontal pivot axis 5.

One of the objectives of the invention is to provide the upper frame 10 with the
ability to shift its tilt angle of the seat and at the same time allowing it to adjust its
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height and provide vibration dampening. The upper frame 10 provides articulations
for the upper end of the first scissor arms 3a; 3b and the tilt arms 13a; 13b. The
upper ends of the tilt arms 13a; 13b are articulated in the front section of the upper
frame 10 by second roller bearings 14a; 14b. A fifth horizontal pivot axis 15 is
defined as an axis that extends in a direction perpendicular to the surface of the
drawing through the second roller bearings 14a; 14b. The second roller bearings
14a; 14b allows the tilt arms 13a; 13b to pivot around the fifth horizontal pivot axis
15 and the second roller bearings 14a; 14b can be displaced in a back and forward
motion within the upper frame 10. The displacement of the second roller bearings
14a; 14b is correlated to the height adjustment h1 and the tilt angle o and the
displacement is limited by a height and tilt adjustment range r2. In the preferred
embodiment the tilt adjustment range 12 is 91 mm. The tilt angle a. is seen in figure
3 and is defined as the angle between the upper frame 10 and the plane A-A parallel
to the lower frame 1 passing through the third horizontal pivot axis 12.

The lower parts of the tilt arms 13a; 13b are articulated at the second scissor arms
2a; 2b by third fixated rotary bearings 16a; 16b at a distance d3 from the scissor
joints 4a; 4b. A sixth horizontal pivot axis 17 is defined as an axis that extends in a
direction perpendicular to the surface of the drawing through the third fixated rotary
bearings 16a; 16b. Thus the tilt arms 13a; 13b can pivot around the sixth horizontal
pivot axis 17.

Tilt actuators 18a; 18b are arranged at the second scissor arms 2a; 2b in order to
control the tilt arms 13a; 13b and thereby the tilt angle a. The upper ends of the tilt
actuators 18a; 18b are articulated at the second roller bearings 14a; 14b. The second
roller bearings 14a; 14b allow the tilt actuators 18a; 18b to pivot around the fifth
horizontal axis 15. The lower ends of the tilt actuators 18a; 18b are articulated to the
second scissor arms 2a; 2b by fourth fixated rotary bearings 19a; 19b. A seventh
horizontal pivot axis 20 is defined as an axis that extends in a direction
perpendicular to the surface of the drawing through the fourth fixated rotary
bearings 19a; 19b.Thus the tilt actuators 18a; 18b can pivot around a seventh
horizontal pivot axis 20. The height h1 of the seat is defined as the vertical distance
between the third horizontal pivot axis 12 and the fourth horizontal pivot axis 7.

The tilt actuators 18a; 18b and the tilt arms 13a; 13b are arranged to form a triangle,
where the upper ends of tilt actuators 18a; 18b and the tilt arms 13a; 13b meet at the
fifth horizontal pivot axis 15 with a variable top angle ¢ (see figure 5) and the base
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of the triangle constituted by the distance d4 between seventh horizontal pivot axis

20 and the sixth horizontal pivot axis 17.

The tilt arms 13a; 13b protrude from the second scissor arms 2a; 2b by a protruding
axle, coinciding with the sixth horizontal pivot axis 17, whereupon the third fixated
rotary bearings are arranged. In the same fashion the link mechanism is arranged so
that the tilt arms 13a; 13b are outermost, followed by the tilt actuators 18a; 18b,
followed by first scissor arms 3a; 3b and finally the second scissor arms 2a, 2b
being innermost among the link components. Of course this specific grouping is by
no means necessary for the invention.

The concave part 25 of the first scissor arm 3a; 3b is arranged to meet the axis that
protrudes from the second scissor arm 2a; 2b which upon the tilt arms 13a; 13b are
articulated when the seat is lowered in position (se figure 4b).

The height adjustment of the adjustable seat will now be described with reference to
figure 4a and 4b. The height adjustment of the adjustable seat, i.e. the up and down
movement, is in principle determined by the back and forward movement of the first
roller bearings 8a; 8b, to which the first scissor arms 3a; 3b are articulated within
the front section of the lower frame 1. Since the second scissor arms 2a; 2b are
limited to pivot around the fourth horizontal pivot axis 7 and since they are joined at
their upper ends by the scissor joints 4a; 4b to the first scissor arms 3a; 3b, the back
and forward movement, restricted by the plane of lower frame 1, will cause an up
and down movement for the top of the first scissor arm 3a; 3b, i.e. the articulation to
the upper frame 10 by the first fixated rotary bearings 11a; 11b will cause the back
of the upper frame 10 to move up and down. Thus the base height h1 of the
adjustable seat is determined by the vertical displacement of the top of the first
scissor arms 3a; 3b in relation to the lower frame 1 caused by the back and forward
displacement of the first roller bearings 8a; 8b inside the lower frame 1. In the
preferred embodiment the height adjustment is caused by the use of a height
adjustment actuator 24 (se figure 1) at one end in connection to the lower frame and
the other end connected to the scissor construction, e.g. the first scissor arms 3a, 3b
at a connecting point situated above the scissor joints 4a, 4b. How and where a
height adjustment actuator is installed is not within the scope of the invention, rather
the invention presents a scissor construction where actuating means can be arranged
in a wide variety of positions. The back and forward displacements are limited by
the height adjustment range r1 (se figure 2) and the minimum distance d2 between
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the second horizontal pivot axis 9 and the fourth horizontal pivot axis 7 corresponds
to the maximum height h-max and the maximum distance d2’ between the second
horizontal pivot axis 9 and the fourth horizontal pivot axis 7 corresponds to the
minimum height h-min. In the preferred embodiment d2 = 287mm, d2’ = 345mm, h-
min = 60mm and h-max = 200mm. The actual height adjustment actuator 24 (se
figure 1) is omitted from the figure. The height adjustment actuator 24 is preferably
added to affect the first scissor arm 3a; 3b in order to control the height adjustment.
The tilt actuators 18a; 18b and the tilt arms 13a; 13b are arranged at the second
scissor arms 2a; 2b in such way as when adjusting the height the tilt angle a will
change very little. The tilt angle a is seen in figure 3. In the preferred embodiment
of the invention the minimum tilt angle o-min was -4° when the seat was at its
lowest position h-min and when the seat was at its highest position h-max the
minimum tilt angle a-min had deviated to -4,17°, i.e. a deviation of the minimum tilt
angle below 5% from the seats lowest position h-min to its highest position h-max.
The maximum tilt angle a-max was 12° when the seat was at its lowest position h-
min and when the seat was at its highest position h-max the maximum tilt angle a-
max had deviated to 13,18°, i.e. a deviation of the maximum tilt angle below 10%
from the seats lowest position h-min to its highest position h-max. The distance d1°’
shows the distance between the fifth horizontal pivot axis 15’ and the third
horizontal pivot axis 12 when the seat is at its minimum height h-min and maximum

tilt angle a-max. In the preferred embodiment the distance d1°’=337mm. ~

The tilt operation of the adjustable seat will now be described with reference to
figure 3. In order to understand the tilt operation the first roller bearings 8a; 8b (see
figure 2) will be held fixated with respect to back and forward motions, i.e. the
person adjusting the seat has adjusted the height of the seat and now wants to adjust
the tilt angle a for an increased comfort. The tilt angle a is defined as the angle
between the upper frame 10 and the plane A-A parallel to the lower frame 1 passing
through the third horizontal pivot axis 12. The dotted lines in figure 3 indicate when
the seat is in its lower tilt position and corresponding denotations have a prime sign
after their numbers. By letting the tilt actuators 18a; 18b actuate to expand or
decrease their length the tilt arms 13a; 13b will be affected due to their joint
connection to the second roller bearings 14a; 14b. When expanding the length of the
tilt actuators 18a; 18b the second roller bearings 14a; 14b roll backward along the
plane of the upper frame 10. When the second roller bearings 14a; 14b move
backward in the upper frame 10 the tilt arms 13a; 13b will cause a tilt action to the
upper frame 10 raising the front part of upper frame 10 around the second horizontal
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pivot axis 12, as the tilt arms 13a; 13b pivot around the sixth horizontal pivot axis
17. When decreasing the length of the tilt actuators 18a; 18b the second roller
bearings 14a; 14b roll forward along the plane of the upper frame 10. When the
second roller bearings 14a; 14b move forward in the upper frame 10 the tilt arms
13a; 13b will cause a tilt action to the upper frame 10 lowering the front part of
upper frame 10 around the second horizontal pivot axis 12, as the tilt arms 13a; 13b
rotate around the sixth horizontal pivot axis 17. Thus the pivoting of tilt arms 13a;
13b around the sixth horizontal pivot axis 17 controls the pivoting of the upper
frame 10 around the second horizontal pivot axis 12 and thereby the adjustment of
the tilt angle o. When the tilt angle o’ is at is minimum a-min the distance between
the fifth horizontal pivot axis 15’ and the third horizontal pivot axis 12 is d1°. In the
preferred embodiment d1’ is 299 mm. As the tilt angle a reaches its maximum o-
max the distance between the fifth horizontal pivot axis 15 and the third horizontal
pivot axis 12 decreases to d1. In the preferred embodiment d1 is 255 mm. In order
for the tilt actuators 18a; 18b to collaborate with the tilt arms 13a; 13b the variable
top angle ¢ (see figure 5) must be larger than zero.

Figure 5 shows a schematic view of the link mechanism. It is to be understood that
in this figure as in the previous figures the height adjustment actuator 24 and the
shock absorber 21 (seen in figure 1) are omitted from the figures in order to simplify
the explanation, so as to focus of the objectives of the invention. How to add the
height adjustment actuator 24 and the shock absorber 21 is obvious to the skilled
person and is part of the prior art. Some of the reference numerals have been
removed in order to obtain a clearer drawing. The skilled person realises that the
pivot axes (5, 7,9, 12,15, 17) function as reference points from where the parts in
the figure 1 to 4 can be inputted. For instance it is obvious that the length L6
corresponds to the length of the tilt arm 13. In figure 5 the triangular link formation
controlling the tilt angle o can be seen. The base of the triangular link formation is
the distance d4 between the seventh horizontal pivot axis 20 and the sixth horizontal
pivot axis 17 and the two remaining sides of the triangle is constituted by the tilt
arm 13 having a length L6 and the tilt actuator 18 having a variable length L9. The
top angle @ will vary as the tilt actuator 18 produces a decrease or increase in the
length L9. In a preferred embodiment the lower part of the scissor substantially
forms an isosceles triangle, i.e. where the top of the triangle is the joint at the pivot
axis 5 and where the angles B1 and B2 are substantially equal and where L1 is
substantially equal to L4+L3+L8. Furthermore it is preferred that the length L1 and
the length L2 are substantially equal, i.e. the scissor joint 4a, 4b is arranged at the
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middle of the first scissor arm 3a, 3b. In the preferred embodiment L1=175 mm,
L2=175 mm, L3=97 mm, L4=40 mm, L.5=28 mm, L6=310mm, L7=25 mm, L8=38
mm, L9=208-229 mm, d3=138 mm, d4=111 mm.

Figure 1 shows a 3D drawing of the present invention including means for height
adjustment, means for vibration dampening and back and forward displacement
means. The lower frame 1 is attached to slideable rails 22a; 22b such that the seat
can be adjusted back and forward. The height adjustment actuator 24 is at its lower
end articulated to the lower frame 1 and at its upper end it is articulated to a plate
(not seen in the figure) arranged in connection between the left first scissor arm 3a
and the right first scissor arm 3b. Thus when the height adjustment actuator 24
actuates the scissor arms will be affected. Furthermore a shock absorber 21 is
attached to dampen vibrations in the seat , where the upper part of the shock
absorber 21 is connected to a horizontal shaft 23 arranged in connection to the upper
part of the second scissor arms 2a; 2b and the lower part of the shock absorber 21 is
arranged in connection to the lower part of the first scissor arms 3a;3b through a
shaft (not seen in the figure). Further parts seen in the figure are numbered with
same number as in previous figures.

The invention is not limited by what has been described above but may by the
varied in the scope of the enclosed claims. In another embodiment one could
consider to invert the back and front direction of the seat, i.e. letting the first fixated
rotary bearings 11a; 11b and the second fixated rotary bearings 6a; 6b be at the front
of the seat. The tilt actuator 18a, 18b could be implemented by use of a spring, a
spring piston or any other type of actuating means having the property of increasing
or decreasing its length. These type of scissors seats are mainly used in vehicles
such as busses and trucks, they could of course be used anywhere such a seat is
needed. Normally a cushioned seat is added to on top of the upper frame 10 as well
as some sort of back support. The height and tilt can be controlled by the use of
levers as well as other control means. In order to hold the seat in a certain height or
tilt the tilt actuator respectively the height adjustment actuator could be locked and/
or the first and second roller bearings could be fixed at different positions. Of course
the maximum tilt angle a-max and the minimum tilt angle a-min can be varied
depending of several factors such as the variable length L9 of the tilt actuators 18a;
18b and the length L6 of the tilt arms 13a; 13b and how the lower ends of the tilt
actuators 18a; 18b and the lower ends of the tilt arms 13a; 13b is arranged (L3, L4,
L5, L7, L8) at the second scissor arms 2a; 2b. It is also to be understood that even
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though some desirable parts has been omitted from the drawings of figure 1 to 4,
such as a height adjustment actuator 24 and a shock absorber 21, these parts are
preferably added in practise. Thus they are omitted primary in order to focus on the
main principles behind the invention. Of course the seat could be constructed with

5 or without the shock absorber 21. It is also obvious that the distances and length of
different parts are by means of example, these can of course be varied greatly still
achieving the principles of the invention.
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CLAIMS
. Suspension seat for a vehicle comprising an upper frame (10) having an

adjustable height (h1) and an adjustable tilt angle (a ) in relation to a lower
frame (1), and further comprising a first scissor arm (3a; 3b) having its lower
end articulated at the lower frame (1) forming a second pivot axis (9) and its
upper end articulated at the upper frame (10) forming a third pivot axis (12) and
a second scissor arm (2a; 2b) having its lower end articulated at the lower frame
(1) forming a fourth pivot axis (7) and being connected to the first scissor arm
(3a; 3b) in a scissor joint (4a; 4b) forming a first pivot axis (5) and a tilt arm
(13a; 13b) having its upper end articulated at the upper frame (10) forming a
fifth pivot axis (15) characterised in that the tilt arm (13a; 13b) at its lower end
is articulated at the second scissor arm (2a; 2b), at a first distance (d3) from the
scissor joint (4a; 4b), forming a sixth pivot axis (17) and a tilt actuator (18a;
18b) for actuating the tilt arm (13a; 13b), where the tilt actuator (18a; 18b) at its
upper end together with the upper end of the tilt arm (13a; 13b) are jointly
articulated at the upper frame (10) and where the tilt actuator (18a; 18b) at its
lower end is articulated at the second scissor arm (2a; 2b), at a second distance
(d4) from the lower end of the tilt arm (13a; 13b), forming a seventh pivot axis
(20).

. Suspension seat according to claim 1 characterised in that the angle ()

between the tilt arm (13a; 13b) and the tilt actuator (18a; 18b) at their joint
articulation at the upper frame (10) is always kept larger than zero during the
operation of the seat.

. Suspension seat according to any claim above characterised in that the second

pivot axis (9) of the first scissor arm (3a; 3b) at the lower frame (1) is arranged
to be displaced within the lower frame (1) within a height adjustment range (r1),
corresponding to the adjustment of the height (h1) of the upper frame (10).

. Suspension seat according to any claim above characterised in that the joint

fifth pivot axis (15) of the tilt actuator (18a; 18b) and the tilt arm (13a; 13b) is
arranged to be displaced within the upper frame (10) within a height and tilt
adjustment range (12), corresponding to the adjustment of the height (h1) and the
adjustment of the tilt angle (o) of the upper frame (10).
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Suspension seat according to any claim above characterised in that the tilt
actuator (18a; 18b) can increase or decrease its length, thereby causing a tilt
action for the upper frame (10) in relation to the lower frame (1) adjusting the
tilt angle (a).

Suspension seat according to any claim above characterised in that the
positions of the plurality of pivot axes (7, 9, 12, 15, 17, 20) are arranged to keep
the deviation of the maximum tilt angle (a-max) below 15 %, preferably below
10%, when the height (h1) of the upper frame (10) is adjusted between its

extreme positions (h-min, h-max).

Suspension seat according to any claim above characterised in that the
positions of the plurality of pivot axes (7, 9, 12, 15, 17, 20) are arranged to keep
the deviation of the minimum tilt angle (a-min) below 15 %, preferably below
10%, when the height (h1) of the upper frame (10) is adjusted between its
extreme positions (h-min, h-max).
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