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(54) Back rest device

(57)  The present invention relates to a device for a
chair comprising an undercarriage (10) with a support
unit (20) for a chair seat (30) and a backrest (40), the
chair seat being pivotally connected to the support unit
aboutafirst pivot axis (1), and the backrest being pivotally
connected to the chair seat, wherein the backrest (40) is
split horizontally into at least an upper back part (41) and
a lower back part (42) pivotally connected to each other
about a second pivot axis (2); a pulling element (50) is

Fig. 1

pivotally connected to the support unit (20) about a third
pivot axis (3) positioned behind the first pivot axis (1),
and pivotally connected to the chair's upper back part
(41) about a fourth pivot axis (4); the chair seat is pivotally
connected to the pulling element about a fifth pivot axis
(5) positioned behind the first pivot axis (1) and the third
pivot axis (3); and at least one of the first, third or fifth
pivot axes (1, 3, 5) is displaceable relative to at least one
of the parts pivoting about said pivot axes.

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 100 539 A1 2

Description

Field of the invention

[0001] The present invention relates to a device for a
chair, such as a desk chair, comprising an undercarriage,
a column and/or a support unit, a chair seat and a back-
rest.

Background of the invention

[0002] Normally, the desk- or office chairs of today are
equipped with various tilting mechanisms to be able to
change the sitting position to a comfortable and functional
working position and, possibly, with an option of being
able to assume a more relaxed sitting position, whereby
the user may recline to areclined position. In such chairs,
a seat plate is generally attached to a support unit by it
self, or also to a column, a lower portion of which in turn
is attached to an undercarriage. Oftentimes the under-
carriage comprises a number of feet with wheels to be
able to move the chair while a user is sitting in the chair.
[0003] The backrest may be attached to a rear portion
of the seat plate, or to a rear portion of the support unit
underthe seat plate. Possibly, a lower portion of the back-
rest is attached, via a joint, to said seat plate or support
unit in order to make possible to change the angle of the
backrest relative to the seat plate.

[0004] Upon reclining a chair seat, the curvature of the
user’s back is changed relative to an upright sitting po-
sition. There may be several reasons for this change,
such as the user utilising the rear shoulder portion to
force the backrest backwards, and oftentimes against a
spring-load, or the user bends the neck and head further
backwards so as to curve the back more than that of an
upright sitting position, particularly in the lumbar region
of the back. Moreover, the upper part of the user’s back
take up a part of the body weight relative to that of an
upright sitting position, in which mainly the seat and the
underside of the thighs take up the load. In ordinary office
chairs, the backrest withdraws from the user’s back upon
reclining, and the user looses contact with the backrest.
[0005] Thus, it is desirable to have a backrest that
adapts to the shape of the user’s back when reclining in
an office chair.

[0006] Therefore, a need exists for a better support of
the user’s back, particularly in the middle back portion,
such as the lumbar region of the back, when reclining in
office chairs. Especially, such support should be adaptive
and change synchronous with respect to the angle of the
backrest.

Short description of the invention

[0007] According to the presentinvention, an adaptive
support of the user’s back upon reclining the backrest is
obtained by virtue of the backrest being split horizontally
and hinged at a vertical distance from the seat plate.
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Thereby, a breakpoint in the backrest is formed, where
the angle of the upper part of the backrest may be
changed. By means of a pulling element pivotally at-
tached to both the upper part of the backrest, the chair
seat, and the support unit, the angle of the upper part of
the backrest may be changed as a function of the reclined
angle of the chair seat.

[0008] The present invention thus relates to a device
for a chair comprising an undercarriage with a support
unit for a chair seat and a backrest, the chair seat being
pivotally connected to the support unit about a first pivot
axis, and the backrest being pivotally connected to the
chair seat, characterized in that:

- thebackrestis split horizontally into at least an upper
back part and a lower back part pivotally connected
to each other about a second pivot axis,

- apulling element is pivotally connected to the sup-
port unit about a third pivot axis positioned behind
the first pivot axis, and pivotally connected to the
chair’s upper back part about a fourth pivot axis;

- the chair seat is pivotally connected to the pulling
element about a fifth pivot axis positioned behind the
first pivot axis and the third pivot axis; and

- at least one of the first, third or fifth pivot axes is
displaceable relative to at least one of the parts piv-
oting about said pivot axes.

[0009] The present invention also relates to a chair
comprising a device as described above. Hereinafter, the
invention will be described in more detail by means of
drawings and examples of embodiments, which are not
intended to limit the scope of the invention.

Short description of the drawings

[0010]
Figure 1 shows an embodiment of a device for a
chair according to the present invention when in an

upright position.

Figure 2 shows the device for a chair of figure 1 when
in a reclined position.

Figure 3 shows an alternative embodiment of a chair
of the invention when in an upright position.

Figure 4 shows the device for a chair of figure 3 when
in a reclined position.

Figure 5 shows an alternative embodiment of a chair
of the invention when in a reclined position.

Figure 6 shows an alternative embodiment of the
invention in a chair in a leaning position.

Figure 7A shows an alternative embodiment of a
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chair of the invention when in an upright position.

Figure 7B shows, in perspective, inner details of the
chair of figure 5A.

Figure 8 shows the device for a chair of figure 7A
when in a reclined position.

Detailed description of examples of embodiments

[0011] In the following description, the terms "front",
"in front of" and "forward" are used with respect to the
horizontal direction onto which the face and the chest of
the person sitting in the chair is facing during normal use.
[0012] Further, the terms back", "at the back of", be-
hind" or "backwards" are used with respect to the oppo-
site horizontal direction, i.e. the direction onto which the
back of a person sitting in the chair is mostly facing during
normal use.

[0013] All pivoting elements, such as pivotal joints, at-
tachments, connections or pivoting axes, etc. discussed
in the application, shall be considered to be pivotal about
axes that are horizontal and perpendicular to the plane
of symmetry through the chair, unless specifically stated
otherwise.

[0014] "Middle" and "middle portion" implies areas of
the chair positioned in the immediate vicinity of the plane
of symmetry through the chair, as opposedto "right", "left"
and "outer transverse areas", which are the areas furthest
away from the plane of symmetry.

[0015] Figure 1 shows an embodiment of the present
device for a chair comprising an undercarriage 10 with
an upwards-extending support unit 20 supporting a chair
seat 30 with a backrest 40.

[0016] The front lower edge of the chair seat 30 is piv-
otally connected to a front part of the support unit 20
about a first axis 1, which herein is termed a seat joint,
which renders possible to tilt the seat by lowering or rais-
ing the rear part of the chair seat.

[0017] Further, the rear part of the chair seat 30 com-
prises a substantially vertical lower backrest part 42 of
the backrest 40, which may be rigid or semi-rigid in order
to provide the desired combination of comfort and sup-
port for the user’s back. The height of the lower backrest
part 42 may be selected freely but, preferably, it extends
up to the lumbar region of the user of the chair, and the
upper edge thereof is pivotally connected to the upper
backrest part 41 about a second pivot axis 2, positioned
at a backrest joint, which allows the angle of the upper
backrest part 41 to be changed relative to the chair seat
30 and/or the lower backrest part 42.

[0018] In order to control the angle of the upper back-
rest part 41 relative to the chair seat 30, a pulling element
50, here appearing in the form of an angled bow at a first
end of a substantially horizontal part, is pivotally connect-
ed to the support unit 20 about a third pivot axis 3, herein
termed a pulling element joint positioned behind the first
pivot axis 1, and also that the pulling element 50, at a
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second end of an upright part, is pivotally connected to
an upper part of the upper backrest part 41 about a fourth
pivot axis 4, herein termed a neck joint.

[0019] In addition, the chair seat 30, at the underside
thereof, is pivotally connected to the pulling element 50,
here on the substantially horizontal part of the angled
bow, about a fifth pivot axis 5, herein termed a syncro-
joint, in an area behind both the first pivot axis 1 in the
seat joint and the third pivot axis 3 in the pulling element
joint.

[0020] As is apparent from figure 2, reclining of the
chair will cause the rear part of the chair seat 30 to be
pivoted downwards about the first pivot axis in the seat
joint which, via the fifth pivot axis 5 in the syncro-joint,
moves the pulling element 50 downwards relative to the
support unit 20 as the pulling element is pivoted about
the third pivot axis 3 in the pulling element joint.

[0021] In order to allow pivoting about the aforemen-
tioned pivot axes, the syncro-jointis shown as a displace-
able joint in figure 1 and 2, in which the chair seat 30 and
the pulling element 50 may be displaced relative to each
other during pivoting about the fifth pivot axis 5. Such a
displacement is necessary to allow pivoting about the
pivot axes, in which the first 1, third 3, and fifth 5 pivot
axes form pivotal corners of a triangular structure, and
in the same manner as that of the second 2, fourth 4, and
fifth 5 pivot axes. Alternatively, one or more of the axes
in each of these two triangular structures may be dis-
placeable or have a predetermined slack to allow pivoting
and avoid locking of the structures. For example, and in
order to obtain such a displacement, a slide track or a
longitudinal recess that receives a pivot bolt, a double
joint, a rail or similar, and combinations thereof, may be
used to allow for a displacement between the elements
connected about said pivot axes.

[0022] Due to the arm formed by the horizontal dis-
tance between the first axis 1 and the third axis 3, and
the connection between the chair seat 30 and the pulling
element 50 about the fifth pivot axis 5, the deflection angle
of the pulling element 50 will be larger than the deflection
angle of the chair seat 30 relative to the support unit 20
when reclining the chair seat/backrest. This angular dif-
ference betweenthe chair seat 30 and the pulling element
50 causes the upper backrest part 41 to be pivoted back-
wards relative to the lower backrest part 42 and the seat
30 about a second pivot axis 2 in the backrest joint. The
angle at the rear of the backrest 40, between the lower
41 and upper 42 backrest parts, will thus be changed
from an angle a when in the upright position (figure 1) to
an angle B when in the reclined position (figure 2), where
o > (3. In this manner the total curvature of the backrest
40 is increased, and the effect for the user will be in-
creased support in the vertical position area of the back-
rest joint, such as in the lumbar region of the user when
reclining the chair.

[0023] Figure 3 shows an alternative embodiment of
the chair of figure 1, wherein the upper end of the pulling
element 50 comprises a headrest 60, and wherein the
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headrest joint is positioned at the lower edge of the head-
rest 60. The seat joint, which pivots about a first pivot
axis 1 in this embodiment, is further shown as being dis-
placeable, whereby the chair seat 30 and the support
unit 20 may be displaced to some degree relative to each
other, mainly horizontally back and forth. In addition, at
least one of the second 2, fourth 4 or fifth 5 axes are
displaceable, or at least one of these elements, which
are connected about these pivot axes, are flexible so as
to avoid locking of the aforementioned triangular struc-
ture, but this is not shown.

[0024] In this embodiment, and in order to obtain a
resistance against reclining, a coiled spring 7 is posi-
tioned between the underside of the pulling element 50
and the support unit 20. Such a spring provides a certain
resistance against reclining and resets the chair seat and
the backrest to an upright starting position after use. Al-
ternatively, this function may be provided by alternative
positioning of any type of spring, such as between one
or more of: the support unit 20 and the chair seat 30, the
support unit 20 and the pulling element 50, the pulling
element 50 and the chair seat 30, the pulling element 50
and the upper back part 41, the upper back part 41 and
the lower back part 42, etc. The spring may comprise
one or more springs selected from: a coil spring, a leaf
spring, a torsion spring or a flexible material. Preferably,
an option exists for adjusting a preloading of the spring
in order to adapt the resistance to the weight of the user.
[0025] As may be seen from figure 4, a reclining the
chair of figure 3 will lead to the same movement and
curving of the backrest as that corresponding to what is
shown in figure 2. However, the headrest 60 will assume
a more upright position than that of the upper backrest
part 41 owing to the fact that the upper backrest part will
pivot about the fourth pivot axis relative to the headrest
60, whereby the head is held more upright than the upper
part of the user’s back, yet somewhat more reclined than
the lower backrest part 42 of the chair seat 30.

[0026] In the above embodiments, the chair seat with
backrest, and particularly the cores thereof, are made of
rigid or semi-rigid materials, such as plastics, wood, met-
al, composites or similar, preferably with an outer pad-
ding toward the side of the user. However, the backrest
may alternatively be made of softer materials, such as
flexible plastics, particularly in sections replacing, for ex-
ample, the physical joints described above.

[0027] Figure 5 shows an embodiment having the
backrest 40 split horizontally in three places, wherein the
parts are connected to each other about three respective
pivot axes 201, 202, and 203 in the form of three joints.
The angle between the lower 41 and the upper 42 back-
rest parts still has the same angle 3 as in figure 5, but
with this embodiment a less sharp transition is obtained
in the backrest upon reclining than that of the split in the
back using one joint only, as shown in the figures above.
Preferably, joints having a limited pivot angle are used
for such pivoting, whereby the pivoting takes place within
a predetermined area for each of the joints. This may be
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of particular importance should even more joints be used
in the back of the chair, which is a foreseen alternative.
[0028] Figure 5 also shows an alternative embodiment
wherein the joins, which provide the pivot option in the
backrest, may be displaced vertically in order to change
the height of the pivot point or pivot area, e.g. for adap-
tation thereofto the user’s height. The displacement may,
for example, be provided by virtue of rails in the upper
and the lower back parts of the chair, which preferably
may be locked to keep the breakpoint area in the back
in a desired position. In this embodiment, the chair also
comprises a height-adjustable headrest 80 in order to
adapt the chair further to the user’s height. Alternatively,
the headrest 80 may be mounted onto the upper backrest
part and may, as an alternative, be pivotal for adaptation
to the user’s sitting position.

[0029] Upon possibly using even more joints in the
back of the chair (such as e.g. 4 or more), the back of
the chair will imitate the user’s spine to a greater extent
and be further adaptable thereto. For example, also the
upper part of the upper backrest part 41 may be provided
with one or more joints. In an even further expanded ver-
sion, the entire back of the chair may be envisaged to
consist of joints only, possibly having small intermediate
pieces, which preferably have individual deflection an-
gles, and more preferably having individually adjustable
deflections from the chair seat and upwards to the up-
permost joint toward the pulling element or the headrest.
[0030] Instead of using jointsin order to pivot the shape
of the backrest, a flexible material, as shown in figure 6,
may be used as an alternative. Here the horizontal split
by virtue of joints interconnecting the lower 42 and the
upper backrest part 41 is replaced by a flexible element
210, such as a plate of plastics, wood, metal, fibreglass
or other suitable material, providing the desired flexibility.
Alternatively, the entire backrest 40, i.e. both the lower
and upper parts, may be made from a flexible material
assuming a curvature adapted to the user upon reducing
the distance between the upper end of the backrest and
the rear edge of the chair seat. In such an embodiment,
however, the flexible material should have a resistance
against allowing it to be bent from its convex shape to-
ward the user’s back, to a concave shape, which would
be unfavourable. The material may possibly have an in-
creasing flexibility in an upwards direction, e.g. from the
rear edge of the chair seat and towards the upper edge
of the backrest 40, for example by virtue of a decreasing
material thickness or a variable thickness in order to ob-
tain flexibility in certain areas.

[0031] Inthe aforementioned examples, the device ac-
cording to the presentinvention has been shown by virtue
of pivot axes positioned in the core of the seat back, the-
oretically depicted as a plane in the transverse direction
having no or minimal horizontal transverse curvature, as
opposed to that normally depicted for a backrest.
[0032] Infigure 7A, however, the backrestis illustrated
having a curved shape with an extension in the forward
direction of side supports relative to the thickness of the
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core. In the figure, the middle part of the backrest (near
the plane of symmetry through the chair) is the area be-
hind the dashed vertical line in the back, whereas the
side supports on the right and left sides of the chair are
areas in front of the dashed line.

[0033] In figure 7B, an example of horizontal frame
parts is shown in perspective, the frame parts of which
may provide such a curvature in the transverse direction
of the backrest 40. Advantageously, and by virtue of the
backrest having a transverse curvature, the joints pro-
viding the pivot area of the backrest may be positioned
at the outer transverse sides of the backrest 40, in pairs
and in parallel upwards at each side of the backrest, as
shown in the figure by virtue of the four pairs of joints
having pivot axes 211-214.

[0034] Inthis embodiment, the central and middle part
of the backrest 40 will be squeezed together upon reclin-
ing, as shown in figure 8. The pivot axes 211-214 of the
four pairs of joints used keep their distances relative to
each other, but the effective length of the middle "spine"
of the chair is shortened from a length "k" in the upright
position, as shown in figures 7A and 7B, to a shorter
length "I" in the reclined position, as shown in figure 8.
Such a reduction in length of the middle portion of the
backrest will smooth out the curvature of the backrest
relative to the curvature of the user’s own back, whereby
the user will not experience a "shirt lift" in the back, i.e.
the backrest will not pull up the user’s clothes in the back
or provide unpleasant frictional movement when the
backrestis reclined, which conventional chairs inconven-
iently do. The shortening from value k to value | may
assume any value in accordance with what is desired to
achieve, but may be e.g. a shortening in the range of
60% to 10%, possibly in the range of 40% to 25%.
[0035] In this manner, the present invention provides
a device, and a chair provided with such a device, pro-
viding good support for the user’s back, possibly also for
the user's head, by ensuring full contact between the
back of the chair and the user’s back, possibly also cor-
rect positioning of the headrest relative to the user’s head.
[0036] The device is simple and can be made with few
parts and is uncomplicated to assemble, which provides
high flexibility and user friendliness and also reduces the
risk of malfunctioning, such as unintentional locking of
mechanisms. Moreover, the device provides for ad-
vanced adjustment of the backrest in a simple manner
otherwise requiring many and complicated parts in addi-
tion to required support- or frame structures.

Claims

1. Adevice forachair comprising an undercarriage (10)
with a support unit (20) for a chair seat (30) and a
backrest (40), the chair seat being pivotally connect-
ed to the support unit about a first pivot axis (1), and
the backrest being pivotally connected to the chair
seat,
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characterized in that:

-the backrest (40) is split horizontally into atleast
an upper back part (41) and a lower back part
(42) pivotally connected to each other about a
second pivot axis (2),

- a pulling element (50) is pivotally connected to
the support unit (20) about a third pivot axis (3)
positioned behind the first pivot axis (1), and piv-
otally connected to the chair's upper back part
(41) about a fourth pivot axis (4);

- the chair seat is pivotally connected to the pull-
ing element about a fifth pivot axis (5) positioned
behind the first pivot axis (1) and the third pivot
axis (3); and

- at least one of the first, third or fifth pivot axes
(1, 3, 5) is displaceable relative to at least one
of the parts pivoting about said pivot axes.

The device according to claim 1, wherein at least, in
addition, one of the second, fourth or fifth pivot axes
(2, 4, 5) is displaceable relative to at least one of the
parts pivoting about said pivot axes.

The device according to claim 1 or 2, wherein the
displacement of the pivot axes is provided by one or
more of: a recess receiving a pivot bolt, a double
joint or a rail, or combinations thereof.

The device according to any one of claims 1 to 3,
wherein the upper backrest part (41) is pivotally con-
nected to the lower backrest part (42) via one or more
pivot elements or flexible elements (210), or combi-
nations thereof, for example by joints or bendable
elements.

The device according to claim 4, wherein one or more
of the pivot elements have limited angular deflection
(s), preferably adjustable angular deflection(s).

The device according to claim 4 or 5, wherein the
pivot elements or the flexible elements are posi-
tioned in the middle transverse portion of the back-
rest.

The device according to claim 4 or 5, wherein the
pivot elements or the flexible elements are posi-
tioned in pairs and in parallel upwards at the outer
transverse areas of the backrest.

The device according to claim 7, wherein a back-
wards pivoting of the pivot elements or the flexible
elements causes a reduction in length of the middle
portion of the backrest, preferably a mainly vertical
reduction in length.

The device according to claims 4-8, wherein the piv-
otal elements or flexible elements are adjustable in
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height and displace the horizontal split of the back
(40) in the vertical direction.

The device according to any one of the preceding
claims, wherein at least the main part of the chair
back (40) consists of a flexible element, preferably
with varying flexibility in the longitudinal direction.

The device according to any one of the preceding
claims, wherein the pulling element comprises a
bow, preferably a bow with an angle, wherein a front
end is pivotally connected to the support unit about
a third axis (3), and wherein an upper end is pivotally
connected to the upper backrest part about a fourth
axis (4).

The device according to any one of the preceding
claims, wherein the reclining of the chair seat (30) is
springloaded.

The device according to claim 12, wherein the
spring-loading is provided by virtue of a springing
action between one or more of the support unit (20)
and the chair seat (30), the support unit (20) and the
pulling element (50), the pulling element (50) and
the chair seat (30), the pulling element (50) and the
upper back part (41), the upper back part (41) and
the lower back part (42).

The device according to claim 12 or 13, wherein the
spring-loading is provided by one or more springs
selected from a coiled spring, a leaf spring, a torsion
spring or a flexible material.

The device according to any one of the preceding
claims, wherein the upper end of the pulling element
(50) or the upper backrest part (41) comprises a
headrest (80), preferably a height adjustable and/or
pivotal headrest.

A chair comprising adevice according to claims 1-15,
particularly a desk chair.
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