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(54) Title: ITEM OF SEATING FURNITURE, IN PARTICULAR OFFICE CHAIR

(57) Abstract: The invention relates to an item of seating furniture (2), in
particular an office chair, with a substantially curved supporting shell (14)
which has two raised, curved, flexible curved arms (24) and a rigid central
piece (16) arranged between said curved arms. Furthermore, the item of seat-
ing furniture (2) comprises a covering (30) which is clamped in the manner of
a secant between the curved arms (24) of the supporting shell (14), wherein,
when the covering (30) is loaded, at least one curved arm (24) is at least par-
tially increasingly raised and/or is at least partially curved in the direction of
the central piece (16).
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Description

Item of seating furniture, in particular office chair

The invention relates to an item of seating furniture,
in particular an office chair, with the features of the
preamble of Claim 1.

An office chair can substantially influence the dynamics
of sitting. In the case of a rigid chair, only static sitting
is possible whereas, in the case of an office chair, the
mechanics and adjustment options thereof mean that dynamic
sitting is required. A differentiation is made here between
actively dynamic sitting, in which the seated individual can
change the sitting position himself, and passively dynamic
sitting, in which the change in position is predetermined by
the chair.

Actively dynamic sitting, also referred to below as
active or dynamic sitting, is conventionally made possible by
means of a movable seat surface and/or backrest. Back pain,
muscle tenseness, faulty posture and damaged intervertebral
disks, which are caused by unrelaxed, static sitting, are
therefore advantageously alleviated or even avoided, since
the sitting position is continuously actively changed.

A conventional seat surface of an office chair is formed

CONFIRMATION COPY
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by a relatively hard seat shell on which a foam or cushion
construction is customarily placed. An example of another
possible wvariant embodiment of the seat surface is a seat
frame in which a clamped net fabric forms the actual seat
surface. However, both variant embodiments have a
substantially rigid seat surface and are only suitable to a
limited extent for active sitting.

DE 295 20 898 Ul and DE 297 03 793 Ul describe items of
seating furniture for active sitting, in which the seét panel
is mounted on a Jjoint and is supported via spring elements.
The seat panels can be tilted around the fixing point of the
joint towards all sides counter to the resistance of the
spring elements. However, this concept has the disadvantage
that sitting requires permanent cooperation of the seated
individual in order to avoid being inadvertently tipped off.

DE 10 2007 002 284 a1l and US 5,713,632 disclose chairs
with a seat and a seat mechanism which permits a lateral
pivoting movement of the seat, wherein one side of the seat
is movable independently of the other side of the seat during
a lateral pivoting movement of the seat. Consequently, in the
case of a chair of this type, it is not the entire seat
surface as a rigid element which is tilted but rather only a
half in each case. However, the two halves of the seat
surface are only adaptable to a limited extent ergonomically

to a particular seated individual, which has a
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disadvantageous effect on the sitting comfort.

The invention is based on the object of providing an
item of seating furniture, in particular an office chair,
which firstly permits active sitting and secondly permits
adaptation to different sitting positions and various seated
individuals without requiring adjustment.

This object is achieved according to the invention by
the features of Claim 1. Advantageous developments and
refinements are the subject matter of the dependent claims.

The item of seating furniture has a substantially curved
supporting shell which comprises two curved arms. A central
piece which is preferably of rigid and suitably flat design
is arranged between the two curved arms. The two curved arms
have a curvature and are therefore raised with respect to the
central piece. In other words, one end of the respective
curved arms, or at least a portion of each curved arm, is not
located in the plane in which the central piece lies. The two
curved arms are preferably raised in the same direction with
respect to the central piece.

The supporting shell width 1is suitably determined
essentially by means of the central piece width and one width
in each case of the respective curved arms. In this case, the
width of the central piece is expediently between one third
and two thirds of the supporting shell, preferably between

40% and 60%. In particular, the two curved arms are
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symmetrical with respect to each other such that both widths
of the curved arms are identical in size. The width of one of
the two curved arms is, for example, between 20% and 30% of
the width of the supporting shell.

There is a covering between the curved arms. The
covering 1is joined to each of the two curved arms,
expediently in the region of the respective ends or in the
region which is not 1located in the plane of the central
piece, and preferably spans the central piece in such a
manner that - as seen in the cross section along the width of
the supporting shell - the covering forms a secant of the
supporting shell. When the covering is loaded, in particular
when the covering is loaded in the direction of the central
piece, or at least of a plane in which the central piece is
located, the curvature of at least one of the curved arms
changes. In other words, in the event of such a loading, at
least one of the curved arms is raised to a comparatively
greater extent and/or curved in the direction of the central
piece. For example, in the case of a loading of the covering
that takes place substantially centrally between the curved
arms, the two curved arms are raised. By contrast, in
particular in the event of a loading which takes place closer
to one of the two curved arms, said curved arm is bent away
from the central piece and the other of the two curved arms

is bent towards the central piece.
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Owing to the flexibility of the curved arms, a force is
exerted which acts counter to the loading. Said force can be
adjusted by influencing the rigidity of the curved arms. In
this respect, a reduction in the rigidity acts in the manner
of a change in the cushioning of a conventional item of
seating furniture, namely the exchange for a softer
cushioning. For example, during the production of the item of
seating furniture, a hardness suitable for or desired by a
user 1s selected, or the item of seating furniture 1is
manufactured in such a manner that the user can change the
rigidity during use.

By means of this item of seating furniture, active
sitting is made possible owing to the supporting shell which
adapts to the particular loading, since, during each such
loading, a force acts counter to the user who has to
compensate for such force. Furthermore, owing to the
automatically changing force which results from the
particular loading, adaptation or adjustment of the item of
seating furniture to different users is not required.

The supporting shell may be an integral component of a
backrest of the item of seating furniture. Expediently,
however, the covering directly forms a seat surface. As an
alternative thereto, a cushioning or the like is attached to
the covering such that the covering indirectly forms the seat

surface. The supporting shell absorbs the user's weight or
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passes on said weight. During correct use of the item of
seating furniture, the central piece of the supporting shell
is preferably located substantially in a parallel position to
the supporting surface on which the item of seating furniture
stands, and the curved arms are raised upwards. By means of
changing the rigidity, it is also possible, for example, to
vary the maximum supporting weight on a seat surface, which
consists, for example, of the covering or is connected non-
positively thereto.

In a preferred embodiment of the invention, the central
piece is held in a positionally fixed manner at at least two
spaced-apart points. This prevents tilting of the supporting
shell. In order to achieve the maximum possible stability,
the central piece is expediently fixed in the border region
thereof and the two points expediently lie at a comparatively
large distance from each other. The holding can take place
positively, non-positively and/or with a cohesive material
joint, for example by means of rivets, screws, adhesives or
latching elements. In particular, the supporting shell is
attached to a mechanism, wherein the fixing there takes
place, for example by means of screws. The mechanism is
configured to change the supporting shell in height and/or
inclination and to lock said supporting shell in the
particular position and/or to permit a predefined movement.

For example, a backrest which is optional is connected to the
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mechanism and, in particular in the manner of a synchronous
mechanism, executes the movements of the supporting shell
along therewith.

For example, the cross section of the curved arms
decreases from the central piece toward the respective ends.
This has the result that the force which acts counter to a
loading of the covering can be adjusted to the strength of
the loading if the curved arms are composed only of a
material which consequently has a constant modulus of
elasticity. Therefore, by means of a suitable geometry of the
curved arms, the counteracting force, for example in the case
of a comparatively 1light loading, 1is superproportionally
smaller than in the event of a comparatively heavy loading.

The curved arms are advantageously manufactured from a
permanently elastic material, in particular spring steel.
However, it would also be conceivable for the curved arms to
be substantially composed of a resilient plastic, such as, in
particular, glass fiber or <carbon, or of a combination
thereof. The central piece is expediently composed of the
same material as the curved arms, and the supporting shell is
expediently produced in one working step.

The curved arms expediently have a number of curved ribs
arranged parallel to one another. It is thus possible td save
on material, which results in a cost saving when producing

the item of seating furniture and in a lower weight of the
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item of seating furniture. Furthermore, the force acting
counter to the 1loading can be adjusted to the immediate
region of the loading, which contributes to a more pleasant
sensation for the user. Furthermore, by means of the use of
differing curved ribs, the force can be restricted to
different regions of the supporting shell or the strength of
the latter can be adjusted differently in different regions.
It is also possible by means of the ribs to impart a certain
contour to the covering when the latter is not loaded. This
takes place, for example, by the ribs being raised to a
differing extent or differing in width from one another.

Two adjacent curved ribs at a time are advantageously
connected to each other by means of a limb arc. In this case,
the limb arc is located in particular in that end region of
the curved ribs which is remote from the central piece. The
limb arc expediently runs perpendicularly to the respective
curved ribs.

The central piece is likewise divided, for example, into
a number corresponding to the number of curved ribs of a
curved arm. In particular, four curved ribs at a time are
connected to one of the subsections arising from the division
of the central piece. In this case, in particular, two of the
curved ribs at a time are connected by means of in each case
one of the limb arcs and therefdre in each case lie on one

side of the subsection. Said two resultantly formed pairs of
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curved ribs are preferably located on a mutually opposite
side of the subsection.

This makes it possible for, for example, the supporting
shell to be bent over the length thereof, and, accordingly,
perpendicularly to the width thereof, in particular during
use. For example, if the supporting shell is used as a
backrest, it is possible for a user, via a bending of the
supporting shell, to influence a "lordosis supporting
function” of the backrest or to adapt the contour of the
supporting shell to the user's back or to a desired posture.

In a suitable embodiment of the invention, the covering
is essentially non-extendable, but is advantageously
flexible. For example, the material of the covering is a
plastic, and the covering is in particular a plastics plate
or a net consisting of plastic. A cushion is optionally
located on the covering in order to increase the sitting
comfort.

However, in a first alternative of the invention, the
covering is preferably a fabric. The latter has one or more
tabs in particular in its border regions which are located in
the vicinity of the curved arms. A portion of the respective
curved arm, namely preferably the limb arcs, is 1located in
each case in each of said tabs.

In an embodiment deviating therefrom, the covering 1is

substantially formed from a number of straps running parallel
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to one another, in particular each of the straps being
tensioned between the curved arms in such a manner that each
of said straps essentially spans the central piece. Each
strap is therefore clamped in the manner of a chord between
the two curved arms. The straps are non-extendable here, or
at least the extension of the straps is negligible, or at
least comparatively low, on a conventional loading, i.e., for
example, a user's weight. By this means, a possible exchange
of a damagéd covering is comparatively simple and cost-
effective since only the particular damaged subsegment of the
covering, rather than the entire covering, has to be
exchanged.

A strap is advantageously tensioned in each case between
two curved ribs, the two curved ribs being located
essentially on opposite, in particular directly opposite,
sides of the central piece. For example, the straps are
fastened to the respective curved ribs by means of a number
of screws or rivets or an adhesive. Owing to the division of
the covering into mutually decoupled subsegments, namely the
straps, an easier tilting and/or rocking movement of the
user, as arises, for example, when the user leans forwards
and backwards while seated, is made possible. It would also
be conceivable for the straps each to be joined between two
adjacent curved ribs of one of the curved arms in each case.

The strap is preferably Jjoined in each case between two
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curved ribs, in particular to the respective limb arc, on
both sides of the central piece. For this purpose, in
particular, the ends of the straps have tabs, by means of
which the limb arcs are turned over between two curved ribs.
Exemplary embodiments of the invention are explained in

more detail below with reference to a drawing, in which:

Figure 1 shows perspectively an office chair with a
supporting shell,

Figures 2a-2c¢ show, in a sectional illustration, the
supporting shell showing wvarious loadings,

Figure 3 shows a first embodiment of a covering, and

Figure 4 shows a second embodiment of the covering.

Mutually corresponding parts are provided with the same
reference numbers in all of the figures.

Figure 1 illustrates an item of seating furniture 2,
wherein the item of seating furniture 2 is an office chair.
The office chair comprises a "foot cross”" 4 with five arms 6,
to the respective ends of which respective chair castors 8
are pivotably fastened. In the center of the foot cross 4 is
a height adjustment mechanism 10 which connects the foot
cross 4 to a baseplate 12. By means of the height adjustment
mechanism 10, the distance between the baseplate 12 and the

foot cross 4 can be changed along a direction h. The distance
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here can be adjusted in an infinitely variable manner within
a certain range and can be fixed. In order to stabilize the
baseplate 12 during the adjustment, the mechanism 10
comprises a gas-filled compression spring which prevents
abrupt dropping movements of the baseplate 12. The gas-filled
compression spring also permits dipping of the base surface
12 if the baseplate 12 is suddenly loaded, such as, for
example, when a user sits down on the item of seating
furniture 2. \

A curved supporting shell 14 having a rigid central
piece 16 is fixed on the baseplate 12. The central piece 16
rests virtually over the entire width thereof on the
baseplate 12 and is, in particular, adhesively bonded over a
large area thereto, but may also be welded thereto. The width
of the central piece 16 is parallel here to a direction b.
The baseplate 12 has a tilting joint by means of which the
supporting shell 14 can be tilted, wherein the axis of
rotation is parallel to the direction b. A bearing is also
part of the baseplate 12, by means of which bearing the
supporting shell 14 can be rotated about an axis, the axis
being parallel to the direction h. Levers which can be used
to control the mechanism 10 and also the rotational movements
by means of the bearing and the tilting joint are attached to
the baseplate 12.

The baseplate 12 is adjoined by a neck 18 to which a
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backrest 20 is fastened. The backrest 20 comprises a further
supporting shell 14, the central piece 16 of which is screwed
to the neck 18, for example at at 1least two points. Said
central piece 16 has a 3joint 22 which 1is designed, for
example, as a plastic joint. The joint 22 serves here as a
"lordosis support”.

In contrast to the office chair depicted, in a further
embodiment of the item of seating furniture 2 the two
supporting shells 14 can be covered and a cushioning can also
be additionally attached in each case to said supporting
shells.

Figures 2a to 2c¢c show, in simplified sectional
illustrations, the first supporting shell 14 according to
Figure 1. The supporting shell 14 is fixed on the baseplate
12 by means of the central piece 16. The central piece 16 is
adjoined in direction b by respective curved arms 24, wherein
the curved arms 24 are divided into individual curved ribs
26. The curved arms taper towards the respective ends 28
thereof, which ends are at the greatest distance from the
central piece 16. The curved arms 24 are raised at the ends
28 thereof. In other words, the ends 28 are at a distance
from the central piece 16 in the direction h. The supporting
shell 14 is manufactured, for example, integrally from spring
steel. A covering 30 which spans the central piece 16 is

joined to the ends 28. The covering 30 is composed of a
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material which is non-extendable, or is at least
comparatively difficult to extend. The covering 30 serves as
the seat region of the item of seating furniture 2.

Figure 2b illustrates a 1loading of the covering 30
downwards, i.e. a loading towards the central piece 16 along
the direction h. The loading takes place here centrally in
the direction b. The covering 30 bulges downwards. Owing to
the lack of extensibility of the covering 30, the flexible
curved arms 24, and specifically the ends 28 thereof, are
curved upwards and towards the central piece 16. Owing to the
elasticity of the curved arms 24, a force acts counter to the
bending of said curved arms and therefore counter to the
loading. If the loading originates from a user who has sat
down, a resilient effect arises, since the 1loading 1is
customarily not constant because the user generally moves at
least sometimes. This is perceived to be pleasant by the
user.

In comparison to Figure 2b, Figure 2c illustrates a
loading which no longer takes place centrally along the
direction b but rather, for example, further to the left. The
left curved arm 24 is not raised but rather is bent downwards
if the 1loading 1is comparatively 1large or takes place
comparatively far to the left. So that such a bending does
not take place normally or only comparatively rarely, the

rigidity of the curved arms 24 is comparatively great and is
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matched to the user's weight. By contrast, the right curved
arm 24 is raised to a comparatively great extent. Owing to
this asymmetry of the bending of the curved arms 24, the
covering 30 is likewise asymmetrically curved inwards such
that a type of slope is_formed by means of the covering 30.
Should the loading on one side be inadvertent, the user is
induced automatically again to change the sitting position
thereof such that the loading takes place substantially
centrally between the curved arms 24, as illustrated in
Figure 2b. It is likewise possible for the user to adopt a
sitting position with an asymmetric loading of the covering
30, if the user finds this pleasant. The user does not have
to make any adjustment to the item of seating furniture 2 for
this purpose. Different users having different sitting
preferences can therefore use the item of seating furniture 2
without an adjustment of the item of seating furniture 2
having to be changed between each use.

Owing to the reaction of the curved arms 24, the user of
the item of seating furniture 2 finds the use, i.e. sitting,
to be pleasant since the user does not feel any sharp edges
or hard resistances of the supporting shell 14. On the
contrary, owing to the force applied by the curved arms 24,
the user is encouraged to continually at least partially
change his sitting position. This counteracts fatigue of the

user's muscular system. Furthermore, the muscles are easily
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stressed during sitting, and therefore the muscular system is
built wup, but at least is not degraded during sitting.
Therefore, the user does not develop any back pain or other
pain.

Figure 3 shows a first embodiment of the covering 30,
this embodiment being used in the backrest 20 illustrated in
Figure 1. Use in the supporting shell 14 which forms the seat
region in Figure 1 would likewise ;lso be conceivable. In
comparison to the supporting shells 14 illustrated in Figures
2a-2c, in the case of the supporting shell 14 shown in Figure
3 the central piece 16 and the curved arms 24 or the curved
ribs 26 are not integral. On the contrary, the central piece
16 is composed of a plastic into which curved ribs 26 which
are bent from spring steel are inserted and fixed there. It
is also conceivable for the spring steel of which the curved
ribs 26 are composed to be guided through the plastic, and
therefore for the central piece 16 to be composed of a
plastic reinforced with spring steel.

Two of the curved ribs 26 located on the same side of
the central piece 16 are connected at a time to each other in
the end regions 28 thereof by means of a limb arc 32. The
limb arc 32 is composed in particular of the same matefial as
the curved ribs 26 which the 1limb arc connects. The two

interconnected curved ribs 26 and the 1limb arc 32 are

expediently formed integrally, i.e. are bent from spring
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steel wire, the diameter of the wire being such that the
diameter of the curved ribs 26 is smaller in the region of
the ends 28 than in the region. which is adjacent to the
central piece 16.

The covering 30 is formed from a number of straps 34,
each of the straps 34 spanning the central piece 16. The
straps 34 are manufactured from a non-extendable material,
for example from a prestretched polyester strip material or
leather. Each of Epe straps 34 has a tab 38 at each of the
two longitudinal ends 36 thereof. The tab 38 is formed from
the strap 34 itself which, for this purpose, is turned over
onto itself on the end side. The end of the strap 34 1is
connected to the strap itself, for example, by means of seams
and/or adhesive bonding. One of the limb arcs 32 is located
within each of the tabs 38. The straps 34 are tensioned
between the curved ribs 26 in such a manner that the straps
34 run on the curved ribs 26 substantially parallel to a
projection thereof.

Figure 4 illustrates a second embodiment of a covering
30. This embodiment corresponds, for example, to the covering
30 which is attached to the supporting shell 14 which forms
the seat region in Figure 1. The construction of the
supporting shell 14 substantially corresponds to that of the
supporting shell 14 shown in Figure 3.

In this example, the covering 30 is a fabric which 1is
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manufactured in ©particular from plastic and is non-
extendable. At the curved-arm ends.40 thereof, the fabric has
respective tabs 42 with a number of holes 44. The limb arcs
32 of the curved arms 24 are located within the tabs 42. The
curved ribs 26 which are connected to the limb arcs 32 are
guided through the holes 44 such that the fabric is tensioned
over the central piece 16. During production, the curved ribs
26 are first of all guided through the holes 44 in the fabric
and, in a subsequent method step, the tabs 42 are formed by
the fabric being turned over onto itself in the region of the
ends 40 thereof. The turned-over region is fastened to the
fabric, for example, by means of adhesive or by seams. In
particular, the holes 44 and the 1limb arcs 32 form the
boundary of the covering 32 and of the supporting shell 14,

respectively, in the direction b.
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List of designations
2 Item of seating furniture
4 Foot cross
6 Arm
8 Chair castor

10 Height adjustment mechanism
12 Baseplate

14 Supporting shell
16 Central piece

18 Neck

20 Backrest

22 Joint

24 Curved arm

26 Curved rib

28 End

30 Covering

32 Limb arc

34 Strap

36 Longitudinal end
38 Tab

40 Curved-arm end
42 Tab

44 Hole
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h Direction

b Direction
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Claims

1. Item of seating furniture (2), in particular office
chair, with a covering (30) and with a substantially curved
supporting shell (14) which comprises two raised curved arms
(24), which have a curvature, and a substantially rigid
central piece (16) arranged between said curved arms, wherein
the curved arms (24) are flexible, and wherein the covering
is clamped in the manner of a secant between the two curved
arms (24) of the supporting shell (14) in such a manner that,
when the covering (30) is loaded, the curvature of at least

one of the curved arms (24) changes.

2. Item of seating furniture (2) according to Claim 1,
characterized in that the covering (30) is substantially free

from extension.

3. Item of seating furniture (2) according to Claim 1 or 2,
characterized in that the covering (30) indirectly or

directly forms a seat surface.

4, Item of seating furniture (2) according to one of
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Claims 1 to 3, characterized in that the central piece (16)
is held in a positionally fixed manner at at least two

spaced-apart points.

5. Item of seating furniture (2) according to one of
Claims 1 to 4, characterized in that the cross section of the
curved arms (24) tapers from the central piece (16) to the

respective ends (28) of said curved arms.

6. Item of seating furniture (2) according to one of
Claims 1 to 5, characterized in that the curved arms (24) are
manufactured from a permanently elastic material, in

particular spring steel.

7. Item of seating furniture (2) according to one of
Claims 1 to 6, characterized in that the curved arms (24)
have a number of curved ribs (26) arranged parallel to one

another.

8. Item of seating furniture (2) according to Claim 7,
characterized in that the free end sides of two mutually
adjacent curved ribs (26) at a time are connected to each

other by means of a limb arc (32).

9. Item of seating furniture (2) according to one of
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Claims 1 to 8, characterized in that the covering (30) is a
fabric which, at the curved-arm ends (40) thereof, has tabs
(42) within which the corresponding curved arm (24) 1is

located.

10. Item of seating furniture (2) according to one of
Claims 1 to 8, characterized in that the covering (30) is
essentially formed from a numbef of extension-free straps
(34) which run parallel to one another, each of the straps
(34) being clamped in the manner of a chord between the

curved arms (24).
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