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(57) Abstract

A chair that includes a frame (1), a seat (3), and a back support (2) that has a lumbar support device (8) to support the back bone
of the user. The seat (3) includes a soft cushion (9) and a support panel (10) that includes a front and rear disc part (11, 12) of which the
latter protrudes as a free end from the first and is not in contact with the back support. Thé cushion (9) has a rear seating area (15) that is
recessed relative to a forward seating area (16) so that a transition area (17) is formed that provides a knob against which the user’s sitting
bones may bear against with a view to prevent forward gliding of the user’s thigh bones along the seat. The rear disc part (12) is also
lowerable from an upper starting position to enable a variation of the height level.
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CHAIR

Technical field of the invention

The invention relates to a chair that includes a
frame, a back support that has a lumbar support device
disposed a certain level above the frame to support the
user’s lumbar spine and/or the pelvis rim (cristae
iliaca). The chair also includes a seat that is put
together by a support panel that is supported by the
frame. The support panel includes the front and back
parts, and an upper soft cushion that has a seating area

that is recessed relative to a front seating area.

Backaground of the invention
Chairs that are used for a variety of purposes, such

as office chairs, chairs for home use, vehicle chairs or
seats etc. sometimes include a special lumbar support
device to support the lower back of the user. Usually
this device is a softly rounded protrusion or cushion
that is disposed on the front of the back support and a
certain level above the seat. Below this protrusion, the
gsitting user may push in his pelvis so that the
protrusion bears against the lower back so that the lower
back is in an ergonomically desirable, sway-backed or bow
shaped position.

A chair that has a support panel that is divided in
a front and back part is already known by US 1 836 630.
However, that chair has a back support that is non-
rotatably attached to the rear part of the support panel.
The rear part is non-rotatably attached to the frame of
the chair. The fact that the rear part of the support
panel and the back support are non-rotatably attached to
one another has the consequence that the user risks to
slide forwardly along the seat so that the bottom loses



10

15

20

25

30

35

WO 00/15080 PCT/US99/19111

is supporting contact with the back support in the area
that is below the lumbar support device. In this way,
the ergonomically desirable sway-back position of the
spine is mediocre. In other words, the body posture of
the user becomes wrong and tiresome which can easily
create back pain.

A chair of the type described in ingress is also
known in US 4 709 961. That chair includes a cushion
that is included in the seat and a rear seating area that
when the chair is used may be recessed relative to the
front seating area. More particularly, by turning the
front seating panel upwardly and adjusting its
rearward/downward position with an adjustment mechanism
against a rear support panel that is sloping. Even in
this case, the rear part of the support panel is non-
rotatably or unmovably attached to the frame and non-
rotatably attached to the back support. This means that
the risk for sliding forward along the seat is apparent.

The obiject and distinctive features of the invention
The present invention has the object of solving the

above-mentioned problems associated with the earlier
known chairs as mentioned above and to create an improved
chair. A fundamental object of the invention is thus to
create a chair that ensures a lasting and satisfactory
support contact between the bottom of the user and the
lower part of the back support. Another object is to
create a chair that provides a complete support of the
user’s back against the lumbar support of the back
support without requiring that the user must
intentionally push in the bottom against the lower part
of the back support that is situated below the lumbar
support device.

According to the invention, at least the fundamental
object is achieved in the distinctive feature mentioned
in claim 1. Preferably embodiments of the present

invention are further defined in the dependent claims.
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Brief description of the attached drawings

In the drawings:

Fig. 1 is a schematic, partly cross-sectional side
view showing the chair according to the invention,
wherein a support panel that is included in the seat of
the chair is shown in a first functional position;

Fig. 2 is an analog side view showing the support
panel of the seat in a second functional position;

Fig. 3 is a side view that corresponds to Fig. 1
illustrating an alternative embodiment of the chair seat;

Fig. 4 is an analog side view showing support panel
of the seat in a functional position that is different
from the position in Fig. 3;

Fig. 5 is a bottom view of the chair seat according
to Figs. 1-4;

Figs. 6-7 are simplified side views showing a third
alternative embodiment of a seat for the chair;

Fig. 8 is a side view showing the chair according to
Figs. 1 and 2 during use, wherein the seat is shown in a
forward end position; and

Fig. 9 is an analog side view showing the same seat

in a rearward end position.

Detailed Description of Preferred
Embodiments of the Invention

The chair shown in Figs. 1 and 2 includes a frame
that, as a whole, is referred to with reference numeral
1, a back support 2 and a seat generally referred to with
3. This chair is exemplified in the form of an office
chair which frame 1 includes a cylinder shaped support 4
that is disposed on a member 5 that may contain a gas
cartridge. The gas cartridge may be attached to a
support member on wheels (not shown). The back support 2
has a protrusion 6 that extends from the support 4 and
transforms, at its rear end, to a vertical post 7 on
which a lumbar support device 8 is mounted. The device 8
is preferably a soft pillow that has a curved front

surface.
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The seat 3 includes an upper soft cushion 9 and an
below is a support panel generally indicated with 10.
The support panel 10 includes a front part 11 and a back
part 12. Of these parts, the front part is mounted to a
member 20 included in the frame 1. The construction and
function of the member 20 will be described below. The
member 20 is mounted on and is supported by the
cylindrical support 4.

As is clearly shown in Figs. 1 and 2, the back part
12 protrudes backwardly as a free end from the rear edge
of the front part 11 and the back part 12 does not have
any direct contact with the back support 2. Therefore,
the back support is attached to the frame 1 which in turn
is attached to and support the front part 11 of the seat,
but not the back part 12. This means that the back part
is vertically movable relative to the back support. The
embodiment illustrated in Figs. 1 and 2, the possibility
of vertical movement is realized because the back part 12
is rotatable relative to the front part 11. More
particularly, it has been contemplated that the back part
12 is rigidly formed and attached to the front part with
one or many mechanical hinges 13 so that both parts and
lockable relative to one another at a desired angle with
the assistance of a locking mechanism that is not shown
in detail but is indicated as a lever 14. In practice,
the rear part 12 may be swingable between an upper
starting position in which it is situated as a linear
extension of the front part that is in one and the same
horizontal plane as the front part (as shown in Fig. 1)
and in a turned down position (as shown in Fig. 2). The
maximum rotational angle is preferably between 50-60
degrees. However, other angles, both greater and
smaller, may be used. Although the rotational angle is
shown at about 25 degrees in Fig. 2, an angle of about 45
degrees is preferred in practice. As shown in Figs. 1
and 2, the rear part is shorter than the front part. 1In
practice, the length of the rear part should be about 20-
50%, preferably, 25-40% of the whole length of the
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support panel 10 between the opposite, front and rear end
edges.

Both parts 11, 12 of the support panel 10 may be
made of suitable materials that are of a rigid nature
such as plastic, metal or wood (such as plywood). The
softer cushion 9 that lays on top may be made of a
variety of materials that should have the characteristic
of being elastically resilient to provide sit comfort.

In practice, it is preferable to use foam rubber.

The rear seat area 15 is, at least when the chair is
used, recessed relative to the top side 16 of the rest of
the cushion. 1In this way, the rear seat area 15 is
transformed to the front seat area 16 via an upwardly
protruding transformation surface 17 that forms a counter
point against which the user’s sitting bones (tuber
ischii) may rest in order to prevent a forward sliding of
the thigh bones along the seat and also backward rotation
of the pelvis. Preferably, the transformation surface 17
ig gituated in an area that is vertically above or
closely behind the hinge 13 disposed between the rear and
front parts 11, 12 of the support panel. This means that
the front and rear seating areas 16, 15 on the cushion 9
are provided with substantially the same length as the
front part 11 and the rear part 12, respectively. The
difference in levels between the seat areas 15 and 16 may
vary but should in practice be in the interval 1-40
millimeters, preferably 5-30 millimeters.

It is important that the mentioned seat areas 15, 16
have a level difference in connection with the situation
when the user sits on the seat. However, when the seat
is not used, it is not necessary that there is any level
difference between the seat areas. This means that the
cushion member 9 may be made is different ways. Thus,
not only is it possible to shape the cushion so that a
pronounced and visible rear recess exits when the seat is
not loaded but the cushion may also be formed with a rear
material portion that has a lower density than the

material in the front portion of the cushion so that the
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area 15 is recessed relative to the area 16 only when the
user sits on the seat.

According to a preferred embodiment of the present
invention, the upper side or the outside of the cushion
is at least partially covered with a cover 18 that has
the characteristic that is creates a resistance to
sliding in a forward direction along the cushion but not
in the opposite direction. Preferably, plush fabric may
be used for this purpose that has fiber elements pointing
in a backward direction.

With reference to Figs. 3 and 4, an alternative
embodiment of the seat 3 of the chair is illustrated. In
this case, the support panel 10’ of the seat is not put
together by two separately made and disc parts that are
held together by a hinge. Rather, panel 10’ is one
continuous disc with a rear part 12’ that simply
protrudes outwardly as a free end from the front disc
part 11’ which under side is supported by a stiff body
that includes the member 20 or the frame 1. The panel
10’ is preferably made to have a tapered shape so that it
is gradually thinner in a direction towards in rear end.
By selecting, in a suitable manner, an elastic resilient
material for the panel, the free end and rearwardly
protruding part 12’ may resiliently bend downwardly from
an upper starting position according to Fig. 3 in which
the panel as a whole is plane (unloaded position) to a
position according to Fig. 4 in which the rear edge of
the panel is lowered (loaded position).

Figs. 6 and 7 schematically illustrate a support
panel 10 that has a substantially even thickness and
includes two disc parts or portions 11", 12" that are
separated by an indented middle portion 19 that enables
the rear disc part 12" to bend downwardly from its
original position by being elastically deformed in the
material at the middle portion 19.

In this connection, it should also be pointed out
that the support panel of the chair seat may have the
same thickness along its entire length but be made so

that its ability to support is linearly reduced in a
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backward direction. 1In this way the rear part may be
turned downwardly through a gradual elastic deformation.

According to a preferred embodiment of the present
invention, the seat 3 is movable relative to the frame
between a forward starting position, on the one hand, in
which the seat is at a maximum distance from the back
support 2 and this is the normal position of the seat
when nobody is sitting on it. On the other hand, the
seat may be in a rear end position in which the seat is
closer to the back support. More particularly, this
position has the purpose of partially pushing the user’s
pelvis against or under the lumbar support device of the
back support. In practice, the movements of the seat
between the forward and rear end positions may be done in
a substantially horizontal plane although a pronounced
slanting plane of movement is possible.

According to the embodiments shown in Figs. 1-4, the
above mentioned movements of the seat, the member 20,
that is mentioned above, includes a first unit 21 that is
associated with support panel 10 of the seat, more
particularly the front disc part 11 and an other unit 22
that is associated with the frame 1, more particularly
the cylinder shaped support 4. The lower unit 22
includes a sliding plane that at least partially
generally slopes in a rearward/downward direction
relative the horizontal plane. In the embodiments shown,
this sliding plane is realized in the form of straight
tracks 23 (also see Fig. 5) and a pair of wheels 24 that
are movable therealong. The wheels 24 are preferably
rotatably attached to the unit 21. Because the tracks 23
are sloping in the rearward/downward direction relative
to the horizontal plane, the seat will, similar to a
cart, roll in the backward direction when a user sits on
the same. In connection with this, it should also be
pointed out that other arbitrary member may be used to
provide an automatic movement of the seat in the
direction towards the rear end position, such as sliding
plates that have a low friction at the contact surfaces

or a pair of links between the seat and the frame.
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In order to bring back the seat 3 to the unloaded
position that is the forward end position, one or many
springs 25 may be used that has one end attached to the
stationary unit 22 and the opposite end is attached to
the movable unit 21. The illustrated embodiment has
mechanical pull springs. Gas springs may also be used
though.

In the preferred embodiment, the member 20 includes
a device to delay the initialization of the movement of
the seat against the rear end position for a certain time
period after the user has sat down on the seat. In the
embodiments illustrated, this device is a pneumatic or
hydraulic piston 26 which has opposite ends that are
connected with the stationary units 21, 22, respectively.
The velocity of the protrusion of the pistons out of the
cylinders may be at a maximum of 50 millimeters/minute.
However, higher velocities are possible. By using the
piston, it is ensured that the user is not uncomfortable
because the seat immediately and quickly moves from the
original position to the rear end position as soon as he
sits on the seat. Thus, the piston ensures a slow and
controlled movement of the seat in the direction towards
the rear end position.

With reference to Figs. 8 and 9, the chair’'s
function during use is illustrated. Fig. 8 shows the
seat 3 of the chair in the forward end position that is
the position of the chair is in, as long as the chair is
not in use or just in the moment when the user sits down
on the chair. Fig. 8 further shows sitting bones 27 that
are positioned above the rear disc part 12 and behind the
transition area 17 between the rear and front seating
areas 15, 16. Fig. 8 also indicates how the lumbar spine
28 of the user lacks a satisfactory contact pressure
against the lumbar support device of the back support.
This means that the support members do not provide the
desired sway back of the spine. Fig. 9 shows how the
geat, after being automatically moved to the rear end
position, as a consequence of the weight of the sitting
user, ensures that the bottom and the sitting bones 27
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are placed closed to the back support in the sear below
the lumbar support device 8 so that the lumbar support
device will, in a distinct and active way, support the
lumbar spine/pelvis rim 28 so that it is in an optimal
ergonomical, sway back position.

Advantages of the Invention

An important advantage of the present invention is
that the user, after an ergonomically optimal body
posture has been found, can maintain the body posture for
a long time because the seat of the chair effectively
prevents the tendency of the thigh bone to slide
forwardly along the seat. Also, any backward rotation of
the pelvis is prevented in a physiologically desirable
way. These desirable effects are obtained regardless if
the chair is made to require the user to intentionally
shift the bottom against the back support in the area
below the lumbar support device or if the chair is
designed to provide this backward shifting with the help
of the preferred features described above. The latter
embodiment is particularly preferable because the user
automatically is provided with a complete support of the

back as soon as he sits on the seat.

Possible modifications of the Invention

The invention is not limited to the embodiments that
have been described above and shown in the drawings.
Thus, it is possible to vary the embodiments in many ways
regarding the support panel of the seat and its cushion
in connection with the geometrical shape and the
selection of material of the components. For example, it
is possible, via at least one or many, to use a deep
transverse groove to divide the cushion into separate
cushion parts. Preferably, such a groove is disposed
adjacent to the hinge between the front and rear disc
part of the support panel. Within the scope of the
invention, the rear, free end of the support panel should
be able to move in a vertical direction at its rear end.
It is also possible to design the disc in many different
ways as indicated above. For example, a vehicle seat
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that includes three or four point seat belts may be
designed so that the rear end of the cushion and the
support panel of the seat are provided with an additional
downward direction of movement in connection with a head
on collision or a hit from behind the vehicle to activate
the seat belts. When the vehicle is hit from behind,
this additional direction provides a reduced vertical
compression along the spine and the surrounding
substances which in turn reduces the risk for whiplash
injuries. If the vehicle is subjected to a head on
collision the lowering of the bottom of the user at the
rear portion of the seat provides an improved contact
between the thigh/bottom and the sliding protection of
the seat. This reduces the risk that the user will slide
down below the hip seat belt during a head on collision.
It should be further pointed out that the automatic
rearward shifting of the seat as a whole may be realized
in other ways than to rely on the weight of the user.
Thus, 1t is possible to realize the movements
between the front and rear end positions of the seat with
a motor such as an electric motor. In such cases, the
invention is preferably used in connection with wvehicle
seats. However, the invention has been exemplified with
a seat that has a front starting position that is movable
backwardly in the direction towards the back support. It
is also possible to design the chair so the back support
moves from a rear starting position forwardly towards a
stationary seat. It is important to create a relative
movement between, on the one hand, the seat and, on the
other hand, the back support and the frame attached
thereto to achieve the desired sway back. In practice,
the distance from the front edge of the sat to the lumbar
support device 8 may be adjustable. It is also possible
to make the lumbar support device 8 height adjustable
relative to the back support, which is known.
Furthermore, it is possible to design the chair with a
seat 3 that is adjustable in different angles relative to
the movable unit 21 of the frame. In such cases, the
seat is provided with a geometrical hinge axle that is

10
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disposed adjacent the front edge so that the front disc
part of the seat is provided with a device for raising
and lowering the rear edge of the front disc part. This
embodiment is particularly suitable for so called stand-
support sitting and requires a higher seat height and a
more open hip angle compared to conventional sitting.
The chair may also be provided with a rocking function
for, for example, work that requires a backward sloping

body posture.

11
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Patent claims:

1. A chair that includes a frame (1), a back
support (2) with a lumbar support device (8), that is
positioned a certain level above the frame, to support
the lumbar spine and/or pelvis rim (cristae iliaca) of
the user, and a seat (3), that is composed of a lower
support panel (10) that is supported by the frame, the
support panel includes front and rear parts (11, 12) and
an upper, soft cushion (9) that has a rear seating area
(15) that, at least when the chair is used, is recessed
relative to a front seating area (16) characterized
therein,

the front disc part (11) is attached to and
supported by the frame (1), so that the rear disc part
(12) protrudes outwardly as a free end from the front
part without being in direct contact with the back
support (2), a front portion of the rear seating area
(15) is transformed to the higher situated front seating
area {(16) via a protruding transition area (17) that
forms a knob against which the user’s sitting bone may
bear against with a view to preventing a forward sliding
movement of the user’s thigh bone along the seat and/or
backward rotation of the pelvis, and the rear disc part
(12) is at least partially lowerable from an upper
starting position to enable a variable adjustment of the
level of the back edge of the rear seating area not only
relative to the front portion of the cushion but also
relative to the back support (2) and its lumbar support

device (8).

2. The chair according to claim 1, characterized
therein that the rear disc part (12’) is at least
partially elastically yielding to be able to downwardly

bend from the starting position.

3. The chair according to claim 1 or 2,
characterized therein that the protruding transition area
(17) between the front and rear seating areas (16, 15) of
the cushion (9) is disposed in an area above or behind a

12
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zone that separates the front and rear parts (11, 12) of
the support panel.

4. The chair according to any of the preceding
claims, characterized therein an upper side of the
cushion is at least partially covered with a cover (18),
such as plush fabric that provides a resistance against
sliding in a forward direction along the plush fabric but

not in the opposite direction.

5. The chair according to any of the preceding
claims, wherein the seat (3) and the frame (1) are
movable relative to one another between first and second
end positions, characterized therein that the chair
includes a means (23, 25) to hold the seat in the
starting position in the form of the first end position
and it is remote from the back support and which is
normally the position when the seat is not used by a
sitting person; to trigger a relative movement towards
the second end position in which the seat and the back
support are closer to one another, more particularly with
the purpose of bringing the pelvis of the sitting person
to partially shift in against or below the lumbar support
device (8, 8"); and to provide a return of the seat and
the frame to the starting position relative to one

another when the sitting person leaves the seat.

6. The chair according to claim 5, characterized
therein that the chair includes a means (26) to delay the
initialization of the movement of the seat (3) against
the second end position after a certain time period after
a user has sat down on the seat to provide a controlled

movement velocity towards this end position.

13
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