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"Seating arrangement"

The invention relates to a seating arrangement according to
the preamble of Claim 1.

DE 44 33 663 Al discloses a chair which has two seat panels
arranged one above the other, the upper seat panel being
supported in relation to the lower seat panel at the level of
the lumbar vertebra by means of a flexuraily elastic plate.
such a chair reacts very sensitively to shifting of the upper
part of the body since the two seat panels act like a flat-
spring assembly, the chair tends to tilt resiliently'when an
individual leans back in it. As a result of this design, the
substructure of the chair is subjected to pronounced loading

and has to be dimensioned correspondingly.

US 6,986,549 B2 discloses a chair with a backrest which
reacts to a force acting on it by changing its shape. This
backrest is formed by two surfaces which are referred to as
skins and have a multiplicity of articulations, mutually ”
opposite articulations of the two skins being connected in
each case by individual ribs. On account of its specific
design, this backrest tries to adapt itself to every contour
and only at its tip has a reaction force which counteracts
deformation or movement. Without the ribs connecting them,

" the so-called skins, which form the surface of the backrest,
rather than having any inherent stability, behave like a link
chain comprising plates which are each connected by
articulations. A chair backrest which is designed in such a
way encourages a rounded-back posture and thus definitely

does not result in a healthy posture.
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EP 0 49 310 Bl discloses a seating arrangement for work
purposes in which a single-piece seat shell, which forms a
seat surface and a backrest, is articulated in a rotatable
manner on a substructure and is guided, and supported
resiliently, on the substructure by a rigid, curved
supporting lever articulated in the region of the backrest.
The disadvantage with such a seating arrangement for work
purposes is the heavy mechanism which is necessary in order
for the torque which is produced by the sitting individual
via the rigid supporting lever to be intercepted at the

substructure.

The object of the invention is to develop a seating
arrangement in which a carrying arm both introduces into the
substructure the forces and moments produced by a sitting
individual and allows defined elastic adjustment of the
opening angle between the seat surface and backrest when a
seated individual leans back, the necessary opposing forces

being produced, at least in part, in the carrying arm.

Taking the features of the preamble of Claim 1 as the
departure point, this object is achieved, for example and
without limitation, by the characterizing features of

Claim 1. Advantageous and expedient developments are
specified in the subclaims. |

The seating arrangement according to the invention comprises
a seat and a substructure, the seat having at least one
carrying arm, which comprises at least one upper carrier and
at least one lower carrier, of which the upwardly directed
legs are connected to one another and the approximately
horizontally running legs are connected to a substructure of
the seating arrangement. In this case, between the connecting
location of their upwardly directed legs and the articulation
of the approximately horizontally running legs on the sub-
structure, the carriers, which are located one above the
other, are kept at a defined spacing apart from one another
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in at least one section by at least one mechanical linking
member. As a result, in each position of the seating
arrangement, opening up of the upper, first carrier and/or
rotation of the upper, first carrier about the bearing of the
latter on the substructure is counteracted by an opposing
force which is produced in the first and second carriers
and/or is transmitted via the first and/or second carrier.
This makes it possible to provide a seating arrangement in
which an individual sitting on the seating arrangement, as
he/she leans back, experiences both a predeterminable
inclination of the seat and synchronous opening of the seat
surface and backrest of the seat. By virtue of the carrying
arm being attached to the substructure, loading causes the
upper carrier and the lower carrier to be displaced in
opposite directions. This shearing movement of the carriers
inevitably causes precise predeterminable elastic deformation
of the carrying arms results in the seat surface and backrest
executing a movement in which an angle of inclination Y of
the backrest increases to a more pronounced extent than an
angle of inclination P of the seat surface. Furthermore, the
elastic deformation of the carrying arm counteracts a rotary
movement of the carrying arm. The elastic deformation of the
carrying arm takes place in the region of the at least one
linking member and is brought about by the at least one
linking member, which keeps the carriers‘at a defined spacing
apart from one another along the contour of the carrying arm.
as far as the common, no longer displacable end. The degree
of elastic deformation is predetermined essentially by the
shaping of the carriers, by the number of linking members and
by the positioning of the linking members. Each linking
member prevents the carriers from splaying apart and thus
allows large forces to be transmitted via a small and
loading-optimized component. The core of the invention is a
seating arrangement which has the comfort of a highly
developed office chair, but dispenses altogether with a
mechanism, arranged between the substructure and the seat
surface or backrest, for controlling the movement of the seat
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surface and backrest. Rather, the invention provides for
cinematic synchronization in one or more components
configured as a carrying arm. The carrying arm thus functions
as a control member for controlling the opening and closing
of the angle between the seat surface and the backrest and as
a control member for controlling the inclination of the seat
surface. The configuration of the carrying arm, in
combination with the locations of attachment to the
substructure and the arrangement of the linking members,
provides for a seating arrangement having a defined cinematic
motion. In particular, the seat and back have a defined
repeatable motion relative to each other as the seating
arrangement is moved between an upright position and a
reclined position. The repeated cinematic motion is achieved
through pivoting and bending of the carrying arm, which are
controlled by the configuration of the carrying arm and the
arrangement of the linking members. In this way, the seating
arrangement behaves or moves in a defined, consistent way,
and is not susceptible and does not react differently to
point loads applied along different portions of the seat or
back.

The invention makes provision for the first carrier and/or
the second carrier to be formed in one piece. It is thus
possible for the carriers to be produced easily and cost-

effectively as castings or injection moldings.

Furthermore, the invention makes provision for the at least
one linking member between the first and the second carriers
to be arranged in a first transition region, in which the
horizontal, first legs merge into the upwardly directed,
second legs. The risk of deformation of the lower carrier is
greatest in this region. Appropriate positioning of the
linking member thus makes it possible for the carrier to be

subjected to considerably higher loading.

The invention makes provision for at least two linking
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members to be arranged between the carriers of the carrying
arm and for these linking members to be positioned in the
first transition region. This makes it possible for the
elastic deformation of the carrying arm, which is necessary
for increasing an opening angle, to be kept to a low level in

the individual sections of the carrying arm.

According to the invention, the first transition region
extends over half the length of the seat surface and half the
height of the backrest. Arranging linking members in this

section also safeguards a carrier against increased loading.

The invention also provides for a linking member to be
arranged in a second transition region, in which the upwardly
directed, second legs are located opposite a cervical-
vertebra region of an individual sitting on the seating
arrangement. This makes it possible to realize a special head
support, which is important, for example, if the seating
arrangement according to the invention is used in vehicles

and aircraft.

According to the invention, in the case of a seating
arrangement with just one carrying arm, the carrying arm is
to be arranged in a vertical plane which divides the seating
arrangement in a mirror-symmetrical manner. It is thus
possible to realize particularly lightweight and space-saving

seating-arrangement designs.

Tn the case of two carrying arms being used for a seating
arrangement, provision is also made for these carrying arms
to be arranged in a mirror-symmetrical manner in relation to
the vertical plane which divides the seating arrangement in a
mirror-symmetrical manner. This largely ensures uniform
loading of the carrying arms when the seating arrangement is

in use.

The invention makes provision, in particular, for the linking
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member to be designed as a clamp. It is thus possible for the
upper and lower carriers to be retained in a defined position
in relation to one another by extremely straightforward

means.

Integrally forming the clamps on the upper or lower carrier
makes it possible to avoid additional components and assembly

work.

The invention also makes provision for the entire carrying
arm to be formed in one piece. Consequently, the production
outlay can be further reduced and straightforward recycling

of the carrying arm is possible.

Furthermore, the invention makes provision for the linking
member to be fastened on the first and/or second carrier by
means of a plug-in connection. This serves for efficient
assembly and, in the case of a plug-in connection in relation
to the two carriers, also allows linking members to be

exchanged.

According to the invention, provision is made to arrange an
elastic body in a tunnel which is formed between the first
and . the second carriers and the linking member or two linking
members. The two carriers can be stabilized in relation to

one another by this elastic body.

The invention makes provision for the upper carrier to be
mounted in a rotatable or eccentrically rotatable manner, or
counter to an elastic resisﬁance, in the first bearing.
Different bearing means and the specific design thereof make
it possible to change the movement behavior of the seating

arrangement in accordance with specific requirements.

According to the invention, provision is made for the lower
carrier to be mounted in a rotatable or eccentrically

rotatable manner, or counter to an elastic resistance, in the
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second bearing. Different bearing means and the specific
design thereof likewise make it possible to change the
movement behavior of the seating arrangement in accordance

with specific requirements.

The invention also makes provision for the upper carrier of
the carrying arm to be connected to the substructure via at
least one lever or via a coupling mechanism. This makes it

possible for a rotary movement and/or a lowering movement to

be predetermined more precisely.

The invention provides a carrying arm which is formed by a
left-hand upper carrier and a right-hand upper carrier and a
lower carrier located between the two, the lower carrier
being connected to the two upper carriers by mechanical
linking members. Dividing the upper carrier in this way means
that it is also possible for a seat which comprises just one

carrying arm to bear a cover as a seat surface and backrest.

Furthermore, the invention makes provision for at least the
upper carrier or at least the lower carrier to be
additionally supported by a spring element or a spring
mechanism against an inclining movement in a direction of
rotation. This allows adaptation of spring behavior and of
the opening behavior of the seat. A seat can thus be adapted

to different requirements by straight forward means.

Provision is made, in particular, for a spring force of the
spring mechanism to be adjusted in dependence on the weight
to which the seat is subjected by an individual sitting in

the upright position. The behavior of the seat can thus be

optimally adapted automatically to very different

individuals.

Furthermore, the invention provides for displacement of the
approximately horizontal legs of the carriers of the carrying

arm in opposite directions when the seat is subjected to
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loading and the carrying arm is rotated correspondingly. This
makes it possible to use the desired elastic deformation of
the carrying arm in the region of its linking members and to
build up a force opposing the loading by the individual

sitting on the seating arrangement.

In particular, provision is made for the parallel axes of
rotation of the carriers to be arranged at a spacing apart
from one another, the axis of rotation of the lower carrier
being located above the axis of rotation of the upper
carrier, and the axis of rotation of the lower carrier being
offset laterally in relation to the axis of rotation of the
upper carrier. This makes it possible to achieve the desired
shearing movement of the carriers which, together with the

linking members, controls the opening up of the carrying arm.

Further details of the invention are described in the drawing
with reference to schematically illustrated exemplary

embodiments.
In the drawing:

Figures la, 1b: show perspective views of a first variant
of a seating arrangement including a
first variant of a carrying arm;

Figure 2a: shows a side view of a second variant of
a carrying arm;

Figure 2b: shows a perspective view of the carrying
arm which is shown in Figure Z2a;

Figures 3a — 3d: show four schematic views of a second
variant of a carrying arm in four
different positions which is similar to
the first;

Figure 4a: shows a side view of a third variant of a
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carrying arm;

Figure 4b: shows a perspective view of the carrying
arm which is shown in Figure 4a;

Figure 5a: shows a side view of a fourth variant of
a carrying arm;

Figure 5b: shows a perspective view of the carrying
arm which is shown in Figure 5a;

Figure 6a: shows a side view of a fifth variant of
the carrying arm;

Figure 6b: shows a perspective view of the carrying
arm which is shown in Figure 6a;

Figure 7: shows a side view of a second variant of

a seating arrangement;

Figure 8: shows a side view of a third variant of a
seating arrangement;

Figure 9: shows a side view of the fourth variant
of a seating arrangement;

Figure 10: shows a side view of a fifth variant of a
seating arrangement;

Figure 11: shows a side view of a sixth variant of a
seating arrangement;

Figure 12a: shows a perspective view of a seat of a

seventh variant of a seating arrangement;

Figure 12b: shows a side view of the seating
arrangement with the seat which 1s shown
in Figure 1l2a;
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Figures 13-16: show side views of an eighth to eleventh
variant of a seating arrangement; and

Figure 17 shows a detail-specific view of the
carrying arm, with reference points,
which is shown in Figures 2a and 2b.

Figure la illustrates a perspective view of a first variant
of a seating arrangement 1. The seating arrangement 1 is
designed as an office chair 2, although it should be
understood that it would be suitable for any body support
structure, including for example and without limitation,
other seating structures such as benches, car seats, alrcraft
seats, etc.. The seating arrangement 1 is essentially made up
of a substructure 3 and a seat 4. The substructure 3
comprises castors 5 and a pneumatic damper 6, the seat 4
being fastened on the head plate 17 (see Figure 1b) of the
gas damper. The seat 4 essentially comprises two carrying
arms 7, 8, which bear a body support structure, shown for
example as a seat shell 9, which forms a seat surface 10 and
a backrest 11. Two transverse carriers 12, 13 extend between
the two carrying frames 7 and 8. The carrying arms 7, 8 are
essentially made up in each case of a first, upper carrier
7a, 8a, a second, lower carrier 7b, 8b and mechanical linking
members 14. The mechanical linking members 14 each have a
cross member and a pair of laterally extending arm portions
that are pivotally connected to respective carriers 7a, 7b,
8a, 8b The carrying arm 8 will not be discussed in any detail
hereinbelow since it is constructed in a manner corresponding
to the carrying arm 7. The upper, first carrier 7a of the
carrying arm 7 is made up of a substantially horizontal,
first leg 7c¢ and an upwardly directed, second leg 7d. By
means of a front, free end 7e, the horizontal, first leg 7d
of the first carrier 7a is mounted on a first bearing 15 such
that it can be rotated about an axis of rotation dl5. The
first bearing 15 can be formed integrally as part of the

carrier 7a, or can be formed as a separate bearing component
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mounted in the carrier. The first bearing 15 is a first
location for the connection of the first carrier 7a of the
seat 4 to the substructure 3. The lower, second carrier Tb of
the carrying arm 7 is made up of a horizontal, first leg 7f
and an upwardly directed, second leg 7g. By means of a front,
free end 7h, the lower, second carrier 7b is mounted in a
second bearing 16, which again can be formed integrally in
the carrier 7b or as a separate component, such that it can
be rotated about an axis of rotation dl6. The second bearing
16 is a second location for the connection of the second
carrier 7b of the seat 4 to the substructure 3. The bearings
15 and 16 are supported on the substructure 3 and/or the head
plate 17 of the pneumatic damper 6 via struts 15a, 16a (see
also figure 1b). Figure la shows the seating arrangement 1 in
a non-loaded, first position A. The seating arrangement 1 is
constructed in a mirror-symmetrical manner, in particular as
far as the carrying arms 7 and 8 are concerned, in relation
to a plane 49, which stands vertically in space and divides

the pneumatic damper 6.

Figure 1b shows a further perspective view of the seating
arrangement 1 which is known from figure la, the seating
arrangement 1, once again, being in the first position A. The
head plate 17 of the pneumatic damper 6, on which the

struts 15a and 16a are retained, can be seen in figure 1b.
The upwardly directed legs 7d and 7g of the two carriers 7a
and 7b of the carrying arm 7 are connected to one another at
a connecting location 18. With respect to the seat 4 the
connecting location 18 of the two carriers 7a and 7b is a
third location. Starting from this connecting location 18,
the two carriers 7a and 7b run largely parallel until the
lower, second carrier 7b merges into the second bearing 16.
By virtue of the struts 15a and 16a and the transverse
carriers 12 and 13, which are shown in figure 1a,'the two
carrying arms 7 and 8 are coupled to one another and support
one another. The seat surface 10 and the backrest 11 of the

seat 4 are formed by a cover 53, the cover 53 connecting the
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carrying arms 7 and 8 and being fastened essentially on the
upper carriers 7a and 8a. The cover 53 can form the body
support structure independently without a shell, or can be

disposed over the shell.

Figure 2a illustrates the side view of a second variant of a
carrying arm 7. The carrying arm 7 has an upper, first
carrier 7a and a lower, second carrier 7b. The upper, first
carrier 7a is mounted on a bearing 15 (not illustrated
specifically) by way of a front, free end 7e. Legs 7c and 7d
of the upper, first carrier 7a run at an initial opening
angle o = 100° in relation to one another, the carrying arm

7 being illustrated in a first position A. In various
suitable embodiments, the initial opening angle can range
from about o = 85° to about a = 110°. The legs 7f and 7g of
the lower, second carrier 7b are arranged in an L-shaped
manner corresponding to the legs 7c and 7d, the lower, second
leg 7b being fastened in a rotatable manner on a bearing 16
(not illustrated specifically) by way of a free end 7a. The
carrier 7 can be roughly subdivided into three sections I, II
and III, the section I, corresponding to a front half of a
seat surface 10 and a section III corresponding to an upper
half of a backrest 11. The section II is located between
sections I and III and is also referred to as the first
transition region 19, in which the seat surface 10 merges
into the backrest 11. Based on an individual seated on the
seating arrangement 1, the first transition region 19 extends
approximately from the lower dorsal vertebra to the thighs of
the seated individual. In the transition region 19, eleven
mechanical linking members 14 are arranged between the upper
carrier 7a and the lower carrier 7b. These are configured as
crosspieces 20a or film hinges 20b, the carriers 7a, 7b and
the linking members 14 being integrally cast or injection
molded in one piece, for example from plastic. Tunnels 21 are
produced in each case between the carriers 7a and 7b and one
or two linking members, these tunnels opening into and out of

the plane of the drawing.
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Figure 2b shows a perspective view of the carrying arm 7
which is illustrated in figure 2a. The tunnels 21 here open
in arrow directions z and z’. The linking members 14, in the
transition region 19, run approximately radially in relation
to the upper carrier 7a and the lower carrier 7b. The upper
carrier 7a, in the transition region 19, has a radius r,
which increases in the direction of legs 7c¢ and 7d. Likewise,
the lower carrier 7b in the transition region 19, has a

radius R, which increases in the direction of legs 7f and 7g.

In one embodiment, the first carrier 7a has a cross sectional
area of 1 inch? and a moment of inertia of 0,005000 inch® in
the section II. In various examplary and suitable
embodiments, the cross sectional area can be from 0,3 inch?
to 4 inch? and the moment of inertia can be from 0,000172
inch? to 0,011442 inch?. Preferably, the cross-sectional area
is at least 0,3 inch? and the moment of inertia is at least
0,000172 inch®. In one embodiment, the linking members are
spaced apart about 3 inch. In various exemplary embodiments,
the linking members are spaced at least 0,5 inch, but
preferably no more than 8 inch. In the section I the moment
of inertia of the first carrier 7a increases in direction to
the bearing 15 in comparison with the moment of inertia in
the section II. In the section III the moment of inertia of
the first carrier 7a 1is comparable with the moment of inertia
of the carrier 7a in the section II. In all three sections I,
II and ITI the second carrier 7b is dimensioned comparably to
the corresponding section of the first carrier 7a. In various
exemplary embodiments, the values for the moment of inertia
and cross sectional areas differ from the values of the first
carrier 7a by a factor from 0,5 to 1,5. Preferably the first
and the second carrier 7a, 7b have a cross sectional area of
the same shape. According to the embodiment of figures 2a and
2b the cross sectional area has the shape of a rectangle. In
various exemplary and suitable embodiments, the cross

sectional area of the carriers 7a, 7b has the shape of a
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circle or an oval or a polygon.

The carriers can be made, for example and without limitation,
of glass filled Nylon, unfilled Nylon, glass filled
polypropylene, unfilled polypropylene, polycarbonate,
polycarbonate/ABS blend, acetal, or combinations thereof. The
linking members can be made of the same materials, or of
various elastomeric materials, including without limitation,
Hytrel, Nylon blended with elastomers, thermoplastic ufethane
or combinations thereof. The linking members can also be made
of rigid materials, including various rigid plastics or

metal.

Figures 3a to 3d show schematic side views of a second
variant of a carrying arm 7 of a seating arrangement 1 in
different positions A, B, C, D and E. Figure 3a shows the
carrying arm 7 approximately in the first position A of the
seating arrangement 1, this first position being known from
the previous figures and corresponding to a basic position of
the seating arrangement. Lines indicate the further positions
B, C and D of an upper, first carrier 7a of the carrying

arm 7, it being possible for the carrying arm 7 to assume
these positions, for example, under the loading of an
individual who is leaning back. These four positions A, B, C
and D are indicated again in figure 3b, the carrying arm 7

" peing located in the intermediate position C. A springback
action of the carrying arm 7, which is fastened on a
substructure (not illustrated) in bearings 15 and 16 such
that it can be rotated about axes of rotation d15 and dlé6,
gives rise to a change in an opening angle a between legs 7c
and 7d of the upper, first carrier 7a by 5° from a = 100°
(see figure 3a) to a = 105° (see figure 3b). This change is
also referred to as the opening or springback action of the
carrying arm. In the case of this elastic springback action
counter to the inherent stability of the carrying arm 7, a
leg 7¢ of the carrying arm 7 moves downward, by rotation in

an arrow direction w about the bearing 15, by an angle
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B = 10° which defines an inclination of the seat surface 10
(see figures 3a and 3b). The leg 7c of the upper carrying arm
7a either defines a seat surface 10 itself or forms the base
for such a seat surface. Finally, in the case of a springback
action of the carrying arm 7, it is also the case that the
inclination of a backrest 11, which is defined by the leg 7d
increases by an angle y = 15° between the positions A and C.
Figure 3c, finally, illustrates the carrying arm 7 of the
seating arrangement 1 in the intermediate position D. In this
position, the opening angle a between the legs 7c and 7d of
the upper, first carrier 7a has increased to a = 110°.
Furthermore, the seat inclination has adjusted to B = 15° in
relation to the position A, and the inclination of the
upwardly directed leg 7d or the backrest 11 has increased by
an angle y = 22° in relation to the position A. The carrying
arm 7 is thus dimensioned such that, in the case of an
elastic springback action of the carrying arm 7, the
inclination of the backrest 11, or the inclination of the
upwardly directed leg 7d, which is designated by the angle vy,
increases to a more pronocunced extent than the inclination of
the seat surface 10 or the inclination of the horizontal leg

Tc.

In figure 3d, the carrying arm 7 of the seating arrangement 1
is additionally shown in an end position E, which is not
illustrated in figures 3a to 3¢, but which this carrylng arm
can assume under thelenvisaged loading. In this position E,
the seat inclination, which is designated by the angle B, has
changed, for example by B = 20°, in relation to the

position A. Basically, depending on the number and the
positioning of the carrying arms 7 incorporated in the
seating arrangement 1, an individual seated on the seating
arrangement 1 has his or her weight G, or a corresponding
fraction of this weight, acting on the carrying arm 7. In
addition, the individual‘seated on the seating arrangement
may also have a force F acting on the backrest 11 or the.

leg 7d, this force F being produced by the individual using,
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for example, his or her feet to support himself or herself on
the ground. The two forces G and F give rise to a moment M
about the bearing 15, on which the upper, first carrier 7a of
the carrying arm 7 is articulated. This moment M is directed
via the legs 7c and 7d of the upper, first carrier 7a, at a
connecting location 18, into the second, lower carrier 7b of
the carrying arm 7 and, optionally via the legs 7d and 7c of
the latter or the legs 7g and 7f, is introduced into the
substructure (not illustrated). The moment can be derived
optionally via the upper or the lower carrier 7a, 7b. The
carrying arm 7 functions reciprocally, the introduction of a
moment about one of the two points of attachment thus causing
the carrying arm to open and the opening of the carrying arm
causing a moment about the points of attachment. Since this
force flux takes place through an elastic component, namely
the carrying arm 7, measures are taken here in order to
impart varied properties to the carrying arm 7. These
differing properties or requirements are constituted by the
transmission of a large force and the springback action of
the carrying arm 7 in the case of corresponding rearwardly
directed force action. In order to realize these differing
properties in one component, the carrying arm 7 has, between
its upper carrier 7a and its lower carrier 7b, at least one
mechanical linking member, which couples the two carriers Ta
and 7b to one another in order to prevent the upper

carrier 7a and/or the lower carrier 7b from bowing and/or
buckling. It is thus possible to use two carriers 7a and 7b
of small dimensions, in relation to the forces which are to
be transmitted, to transmit large forces and, at the same

time, to make a springback action possible.

In a manner analogous to figures 2a and 2b, figures 4a and 4b
show a side view and a perspective view, this time of a third
variant of a carrying arm 7 for a seating arrangement 1. An

upper, first carrier 7a and a lower, second carrier 7b of the
carrying arm 7 are connected in a section II (see figure 2a),

which is also referred to as the first transition region 19,
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by twelve linking members 14, which are configured as

plates 22. The plates 22 each have two mutually opposite
cylindrical longitudinal sides 22a and 22b and are retained,
by way of the latter, in undercut grooves 23a and 23b,
respectively, which are arranged on mutually opposite inner
sides 24 and 25 of the respective carriers 7a and 7b. The
longitudinal sides 22a and 22b and the undercut grooves 23a
and 23b extend in the z and z’ directions (see figure 4b).
such a construction of the carrying arm 7 makes it possible
to use different materials for the carriers 7a and 7b and the
linking members 14. Furthermore, this multi-part construction
of the carrying arms 7 also allows the plates 22 to be
exchanged. The latter may be removed in the z and z’
directions. As is indicated by way of example in figure 4b,
the invention also makes provision for the plate 22 to be
made up of at least 2 sub-plates 26a, 26b which have, for
example, different properties and/or are produced from
different materials.

Figures 5a and 5b show a side view and a perspective view of
a fourth variant of a carrying arm 7 of the seating
arrangement 1. The carrying arm 7 comprises an upper

carrier 7a and a lower carrier 7b and, in comparison with the
variants which are illustrated in figures 2a, 2b and 4a, 4b,
is configured in two parts, as far as the carriers 7a and 7b
are concerned. The carriers 7a and 7b are adhesively bonded
to one another at a connecting location 18. A screw
connection, which is indicated in figure 5a and has screws
27a and 27b, is also provided as an alternative, or in
combination with the adhesives. In a section IT, which forms
a first transition region 19, twelve mechanical linking
members 14 are integrally formed on the upper carrier 7a of
the carrying arm 7. These mechanical linking members 14 are
arranged at approximately constant spacings a in the
direction of radial lines S of a curve K, which is defined by
the upper carrier 7a. The individual linking members 14 are

configured as clamps 28, which engage beneath the lower
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carrier 7b by way of a jaw 28a on an inner side 25 and engage
over the lower carrier 7b by way of a jaw 28b on an outer
side 29. The jaws 28a and 28b of the clamps 28 are connected
to one another by a crosspiece 28c. The clamps 28b guide the
lower carrier 7b on the upper carrier 7a, it being possible
for the lower carrier 7b to execute a slight sliding movement

transversely to the course taken by the lines S.

Figures 6a and 6b show a side view and a perspective view of
s fifth variant of a carrying arm 7 of a seating

arrangement 1. As is known from the previous figures, the
carrying arm is essentially made up of a first, upper

carrier 7a, a second, lower carrier 7b and at least one
mechanical linking member 14. The upper carrier 7a of the
carrying arm 7, which is illustrated in figures 6a and 6b,
comprises two carrier halves 30a and 30b (see figure 6b),
which are connected to one another by pins 31. It should be
understood that the carrier halves can be alternatively
connected with adhesives, other mechanical fasteners or
combinations thereof. The lower carrier 7b is retained in a
form-fitting manner between the carrier halves 30a and 30b of
the upper carrier 7a at a connecting location 18. In a
section II, which is also referred to as the first transition
region 19, the two carrier halves 30a, 30b of the upper
carrier 7a each have four extensions 32, integrally formed
with the upper carrier in one embodiment, which are
positioned against a front side 33 and a rear side 34 of the
lower carrier 7b. The mutually opposite extensions 32 are
connected to one another in each case by bolts 35, the bolts
35 engaging through the lower carrier 7b in slots 36. A
mechanical linking member 14 is thus formed in each case by
two mutually opposite extensions 32 and a bolt 35 in
conjunction with a slot 36 of the lower carrier 7b. By virtue
of the four mechanical linking members 14, the lower carrier
7b is guided on the upper carrier 7a over a curve which is
defined by the position of the bolts 35, the slots 36 allow
slight displacement of the carriers 7a and 7b in relation to
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one another.

Figure 7 shows a side view of a second variant of a seating
arrangement 1. The side view shows a carrying arm 7 which is
articulated on a substructure 3 at bearings 15 and 16. In a
view which is illustrated in figure 7, the carrying arm 7
conceals a further, identical carrying arm; to this extent,
the design of the seating arrangement 1 is comparable to the
design of the seating arrangement which is shown in

figures la and 1lb. Upper, first carriers 7a of the two
carrying arms 7 are connected to or covered by a body support
structure, including for example and without limitation
padding means 37, which form a seat surface 10, a backrest 11
and a headrest 38. The carrying arm 7 1s subdivided into five
sections I-V, the upper, first carrier 7a being connected to
a lower, second carrier 7b by mechanical linking members 14
in a first transition region 19 and in a second transition
region 39. The mechanical linking members 14 are mounted in a
rotatable manner on the two carriers 7a, 7b and are

configured as link plates 40.

The first transition region 19 is arranged between lower
dorsal vertebra and the thighs of an individual P seated on
the seating arrangements. The second transition region 39 is
located in the region of cervical vertebra of the individual
P seated on the seating arrangement 1. Elastic bodies 41 in
each case are arranged in tunnels 21 formed between the upper
carrier 7a, the lower carrier 7b and in each case two link
plates 40. The elastic bodies 41 counteract, between the
mechanical linking members 14, undesired deformation of the
upper carrier 7a and/or of the lower carrier 7b. The bearing
16, rather than being configured just as a rotary bearing 42
with an axis of rotation 43, also has a spring element 44,
counter to which the lower carrier 7b can spring inward or
translate, by way of a leg 7f, in an arrow direction x
against a pin 45, which-is fastened in a rotatable manner at

the axis of rotation 43. The bearing 15 has an axis of
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rotation 46, about which the carrying arm 7 can be rotated to
a limited extent. In order to influence the movement
behavior, it is also possible to arrange a torsion spring T
here, this torsion spring acting counter to the torque
produced by the seated individual. In particular, an
adjustable torsion spring makes it possible to realize
precisely adjustment of the movement behavior of the seating

arrangement.

Figure 8 illustrates a schematic side view of a third variant
of a seating arrangement 1. This third variant of a seating
arrangement 1 has great similarities to the second variant,
which is illustrated in figure 7. In contrast to the second
variant, a bearing 16 is provided with an eccentric shaft 47,
which is mounted on a substructure 3 of the seating
arrangement 1 such that it can be rotated about an axis of
rotation 48. A pin 45 is mounted on the eccentric shaft 47
with an axis of rotation 43 arranged eccentrically in
relation to the axis of rotation 48. A carrying arm 7 or a
lower carrier 7b of the carrying arm 7 is spring-mounted such
that it can translate fore and aft, and fastened
eccentrically, on the bearing 16 via the pin 45 and a spring
element 44. Depending on the design of the bearing 16, it is
possible to influence the tilting behavior of seat 4, which
is manifested by rotation about an axis of rotation 46,
and/or the springback behavior between a seat surface 10 and
a backrest 11. In contrast to figure 7, the seating
arrangement which is illustrated in figure 8 also has a
further mechanical linking member 14. The latter is
configured as a woven-fabric or foamed body N which is
adhesively bonded to carriers 7a and 7b of the carrying arm 7.

for the purpose of transmitting forces.

Figure 9 shows a schematically illustrated prospective view
of a fourth variant of a seating arrangement 1. The
illustration also shows concealed edges in some cases in the

form of solid lines. A seat 4 is arranged on the



WO 2007/110729 PCT/IB2007/000721
21

substructure 3, this seat being made up essentially of a
schematically illustrated carrying arm 7 and a body support
structure, including for example and without limitation a
seat shell 9. The seat shell 9 has a seat surface 10 and a
backrest 11. A characteristic feature of this seating
arrangement 1 is that this seat shell 9 is borne by a single
carrying arm 7. The seating arrangement 1 is designed in a
mirror-symmetrical manner in relation to a plane 49, the
carrying arm 7, configured as any of the disclosed variants,

being intersected centrally by the plane 49.

Figure 10 shows, schematically, a perspective view of a fifth
variant of a seating arrangement 1. The seating arrangement 1
is configured as a bench 50 which has a substructure 3 with
three columns 51. A carrying arm 7 according to the invention
is arranged on each of the three columns 51. The carrying
arms 7, configured as any of the disclosed variants, together

bearing a seat surface 10 and a backrest 11.

Finally, figure 11 shows, schematically, a perspective view
of a sixth variant of a seating arrangement 1. The seating
arrangement 1 comprises a substructure 3 and a carrying arm 7
arranged thereon. The carrying arm 7, forms a seat 4. The
carrying arm 7 has a width b which corresponds to the width
of the seating arrangement 1 and thus forms, by virtue of an
upper, first carrier 7a itself, a seat surface 10 and a
backrest 11. The upper carrier 7a is connected to a lower
carrier 7b in a first transition region 19 via mechanical
linking members 14. The mechanical linking members 14 extend
over the entire width b of the carrying arm 7. The seat 4,
which is formed solely by the carrying arm 7, is articulated
on the substructure 3 via bearings 15 and 16. The seating

arrangement 1 forms a chair 52 with this substructure.

Figure 12a illustrates a perspective view of a seat 4 of a
seventh variant of a seating arrangement 1. The seat 4 has a

carrying arm 100 which bears a body support structure, for
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example and without limitation a cover 53, which forms a seat
surface 10 and a backrest 11. The carrying arm 100 comprises
a left-hand upper carrier 101, a right-hand upper carrier 102
and a lower carrier 103, which is located between the upper
carriers and is offset downward in an arrow direction y' in
relation to the same. The lower carrier 103 is connected to
the left-hand upper carrier 101 by mechanical linking members
104 and is connected to the right-hand upper carrier 102 by
further mechanical linking members 105. The upper carriers
101 and 102 are connected to one another by two transverse
carriers 106 and 107. An upwardly directed, approximately
vertical leg 103a of the lower carrier 103 is divided into
two struts 103b, 103¢c and merges, by way of these struts,
into upwardly directed legs 10la, 102a of the upper carriers
101, 102. The upper carriers 101 and 102 and the lower

carrier 103 thus form the single-piece carrying arm 100.

Figure 12b shows a side view of the seating arrangement 1 of
which the seat 4 is already known from figure 12a. The side
view also illustrates a substructure 3 of the seating
arrangement 1. The substructure 3 comprises an upper part
108, a central part 109 and a lower part 110. The upper part
108 is resiliently mounted on the central part 109 and lower
part 110, together with the seat 3, by a height-adjustable
spring element 111. The height-adjustable spring element 111
is configured as a pneumatic spring 11la. The pneumatic
spring 11la makes it possible for the upper part 108 and the
seat 4, which is mounted thereon, to rotate about a vertical
axis of rotation 112. The pneumatic spring 1lla also allows a
seat height 113 to be adjusted. The upper carriers 102 - in
figure 12b, the carrier 102 is concealed by the carrier 101 -
are articulated on the upper part 108 such that they can be
rotated via rotary bearings 15 with a common axis of rotation
d1l5. The lower carrier 103 is articulated on the upper part
108 such that it can be rotated via a rotary bearing 16,
about an axis of rotation dl6. In addition to the resilient

mounting on the upper carrier 101, which can be brought about
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by the carrying arm 100, the seat 4 is resiliently mounted on
the upper part 108 by two spring elements 114. Only the
spring element 114 which is located beneath the upper carrier
101 is visible in the side view. The two spring elements 114
are designed as helical springs 115. In respect of the
deformation of the seat 4 and/or the carrying arm 100,
reference is made, in particular, to the description relating
to figures 3a to 3d. The spring elements 114 make it possible
to influence the behavior of the seat 4 by straight forward
and cost-effective means. The lower carrier 103 is offset to
the right in an arrow direction x, and downward in an arrow

direction y', in relation to the upper carriers 101.

Figures 13 to 16 illustrate side views of further variants of
a seating arrangement 1, the seating arrangement 1 having a
seat 4 which in respect of two carrying arms 7 and the
arrangement of the two carrying arms 7, is of comparable
construction to the seat which is shown in figures la and 1b.
The second carrying arm is completely concealed by the first
carrying arm 7 in the side views of figures 13 to 16. In
order to simplify the description, only the first carrying
arm 7 and the fastening thereof on a substructure 3 will be
described. The second carrying arm, which is not visible, is

of identical construction.

Tn the case of eighth variant of the seating arrangement 1,
which is illustrated in figure 13, an upper carrier 7a is
articulated on an upper part 108 of the substructure 3 such
that it can be rotated in a first bearing 15, about an axis
of rotation dl15. Furthermore, a lower carrier 7b of the
carrying arm 7 is articulated on the upper part 108 such that
it can be rotated in a second bearing 16, about an axis of
rotation dl16. The upper carrier 7a and the lower carrier 7b
are connected to one another via mechanical linking members
14, the lower carrier 7b being offset in relation to the
upper carrier 7a. The substructure 3 includes the upper part
108, a central part 109, a lower part 110 and a height-
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adjustable spring element 111 mounted between the upper part
108 and the central part 109. In a manner corresponding to
figure la, the lower part 110 may also be configured as a
base part with castors. The upper carrier 7a of the carrying
arm 7 is resiliently mounted on the upper part 108 of the
substructure 3 via a spring element 114. For this purpose,
the upper carrier 7a rests on the spring element 114 by way
of its horizontal, first leg 7c. In respect of the elastic
deformation of the seat 4 and/or the carrying arm 7,
reference is made, in particular, to the description relating
to figures 3a to 3d. The additional support against a rotary
movement of the carrying arm 7 about the axes of rotation dl5
and d16 in a direction of rotation w can be modified by the
properties of the spring element 114 and also by the
positioning thereof. Dashed lines have been used to
illustrate an alternative positioning of the spring element
114.

Figure‘14 shows the abovementioned ninth variant of the
seating arrangement 1 with a spring mechanism 116. The second
carrying arm, which is not visible in the side view, is
assigned a spring mechanism of identical construction, Which
is completely concealed by the first spring mechanism 116.
The substructure 3 of the seating arrangement 1 comprises an
upper part 108, a central part 109 and a lower part 110. A
height-~adjustable spring element 111 is arranged between the
upper part 108 and the central part 109. The upper part 108
also bears the spring mechanism 116. The height-adjustable
spring element 111 comprises a pneumatic spring 1lla and a
spring element 117 arranged beneath a piston rod 111b of the
pneumatic spring 1lla. The piston rod 11llb is guided in a
pressure tube 1lllc. The upper part 108 is fastened on the
pressure tube 1llc, the pressure tube 1lllc being guided with
sliding. action in the vertical direction in the central part
109. The pneumatic spring 1lla is supported on the spring
element 117 by a flange plate 118 arranged on -the piston rod
111b. The flange plate 118 and the spring element 117 form a
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weighing mechanism 119, which can establish the weilght to
which the seat 4 is subjected by an individual. The spring
mechanism 116 is controlled via the weighing mechanism 119. A
wire 120 of a Bowden cable 121 is fastened on the flange
plate 118 of the weighing mechanism 119 and transmits the
movement of the flange plate 118 to a bearing means 122,
which is guided in a displaceable manner beneath a leaf
spring 123. The spring mechanism 116 mentioned above
comprises essentially the bearing means 122 and the leaf
spring 123. The wire 120 of the Bowden cable 121 is guided in
a hose 124, the hose being supported on the central part 108
and on the upper part 109. A vertical movement of the flange
plate 118 in a direction y' causes the bearing means 122 to
be drawn horizontally to the right in an arrow direction x by
the Bowden cable 121. An upper carrier 7a of the carrying arm
7 thus undergoes relatively pronounced resilient deflection,
corresponding to the loading to which the seat 4 is
subjected, when the leaf spring 123 positions itself on the
bearing means 122 as an individual sitting on the seat leans
back. The upper carrier 7a is supported on the leaf spring
123 by way of a protrusion 125. A second Bowden cable 126 is
fastened on the flange plate 118. This second Bowden cable
controls the second spring mechanism (not visible), which is
assigned to the second carrying arm (not visible). When the
seat 3 is relieved of loading, the bearing means 122 is drawn
back by a spring element 127 into the poéition which is shown
in figure 14. A level of prestressing of the leaf spring 123
is such that the bearing means 122 can move without any
contact with the leaf spring 123 as long as an individual is
only sitting on the seat in the upright position. The leaf
spring 123 positions itself on the bearing means 122 for the
first time when the individual leans back from their upright
position, in a direction of rotation w, against a backrest
11, only the start of which is illustrated in figure 11. The
spring mechanism 114 supports the leaning-back movement of an
individual in a weight-dependent manner. The seating

arrangement 1 thus provides individuals of different weights
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with a high level of comfort without resilient deflection of

the backrest having to be adjusted.

Figure 15 illustrates the tenth variant of the seating
arrangement 1. An upper carrier 7a of the carrying arm 7 1is
articulated on an upper part 108 of the substructure 3 via
two levers 128 and 129. The levers 128 and 129, along with
the upper carrier 7a, form a so-called four-bar linkage 130.
This four-bar linkage 130 forms a coupling mechanism 131,
which defines a tilting movement executed by the upper
carrier 7a and/or a seat surface 10 when the seating
arrangement 1 is subjected to loading by an individual
sitting on it. Of course, a lower carrier 7b, which is
connected to the upper carrier 7a at a connecting location 18
and by a number of linking members 14, counteracts a lowering
movement of the upper carrier 7a in the manner described.
Furthermore, a lowering movement of legs 7c and 7f of the
carriers 7a and 7b in a direction of rotation w also results
in an increase in an opening angle o between the seat

surface 10 and a backrest 11.

Figure 16 illustrates a side view of the eleventh variant of
a seating arrangement 1. An upper carrier 7a of the carrying
arm 7 is articulated on an upper part 108 of the substructure
3 such that it can be rotated about an axis of rotation dl5.
Furthermore, a lower carrier 7b of the carrying arm 7 is
articulated on the upper part 108 such that it can be rotated
about an axis of rotation dl6. In addition, the upper carrier
7a of the carrying arm 7 is articulated on the upper part 108
via a toggle 132, for rotation about the axis of rotation
d16. The toggle 132 comprises an upper lever 13Za, which is
fastened in a rotatable manner on the upper carrier 7a,kand a
lower lever 132b, which can be rotated about the axis of
rotation dl6. The two levers 132a and 132b are connected to
one another in an articulated manner about an axis of
rotation d132. A spring 133 draws the toggle 132, by way of

its lower lever 132a, against a stop 134, which is formed on
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the upper part 108. This spring mechanism 116, which is
formed essentially from the toggle 132 and the spring 133,
retains the seat 4 with an additional force in the position
which is shown in figure 16.

Figure 17 shows a detail-specific view of the carrying arm 7
which is shown in figures 2a and 2b. An upper reference point
R7c is arranged on the horizontal, first leg 7c of the upper
carrier 7a, and a lower reference point R7f is arranged on
the horizontal, first leg 7f of the lower carrier 7b. The two
reference points R7c¢, R7f are located on a vertical axis A7
in the non-loaded position A of the seating arrangement 1,
which is shown in figure 17. When the seat 5 is subjected to
loading and the carriers 7a and 7b are rotated
correspondingly about their bearings 15 and 16 or axes of
rotation d15 and d16, the two reference points R7c, R7f move
vertically downward in an arrow direction y' and move apart
from one another in the horizontal direction. During the
lowering movement, the imaginary reference point R7c moves
over a circular path K7c about the axis of rotation dl15 and
the imaginary reference point R7f moves over a circular path
K7€ about the axis of rotation dlé. When the carrying arm 7
is subjected to loading by an individual (not illustrated),
the carriers 7a and 7b rotate in a direction of rotation w
about their axes of rotation dl15 and dl16. The offset
arrangement of the axes of rotation dlb5 and d16 means that
this results in the horizontal legs 7c and 7f of the two
carriers 7a and 7b being displaced in opposite directions.
The upper carrier 7a is displaced in the direction of the

~ backrest 11, which is only indicated in figure 17, and the
lower carrier 7b is displaced in the direction of its bearing
16. This displacement of the carriers 7a and 7b in opposite
directions, brought about by the seating arrangement 1 being
subjected to loading, results in the carrying arm 7 being
extended where the carriers 7a and 7b are connected to one
another by the linking members 14. When the approximately
horizontal legs 7c and 7f of the carriers 7a and 7b are
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lowered, there is thus also an increase in the opening angle
o between the seat surface 10 and the backrest 11, as is
shown in figures 3a to 3d. In order to allow this elastic
deformation of the carrying arm 7, the carriers 7a and 7b are
of resilient and elastic configuration in the region of their
linking members 14. In order for the displacement of the
carriers 7a and 7b in opposite directions to be achieved in
the desired manner, the axis of rotation dl6 is located above
the axis of rotation dl15, as seen in the vertical direction
Y, and the axes of rotation d15 and dl6é are spaced apart from
one another in the horizontal direction x. For the variant
which is shown in figure 17, a spacing 135 provided between
the axes of rotation dl5 and d16 is larger than a spacing 136
between the axis of rotation d16 and the upper carrier 7a.
There is a horizontal spacing Ax and vertical spacing Ay
between the parallel axes of rotation dl15 and dl16. Rather
than being restricted to exemplary embodiments, which have
been illustrated or described, the invention also covers
developments within the context of the claims. Plastic in

particular is provided as the material for the carrying arm.
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List of designations:

1 Seating arrangement

2 Office chair

3 Substructure of 1

4 Seat

5 Castor

6 Pneumatic damper

7 First carrying arm

Ta Upper, first carrier of 7

7b Lower, second carrier of 7

7c Horizontal, first leg

7d Upwardly directed, second leg

Te Front, free end of 7a

7£ Horizontal, first leg of 7b

19 Upwardly directed, second leg of 7o
Th Front, free end of 7b

8 Carrying arm

8a Upper, first carrier of 8

8b Lower, second carrier of 8

9 Seat shell

10 Seat surface

11 Backrest

12 Transverse carrier between 7 and 8
13 Transverse carrier between 7 and 8
14 Mechanical linking member

15 First bearing, first location

15a Strut

16 Second bearing, second location
1l6a Strut

17 Head plate of 6

18 Connecting location, third location
19 First transition region

20a . Crosspiece

20b Film hinge

21 Tunnel
22 Plate
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22a
22b
23a
23b
24
25
26a
26b
27a
27b
28
28a
28b
28c¢
29
30a
30b
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
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(Mutually) opposite longitudinal sides of 22

(Mutually) opposite longitudinal sides of 22

Undercut groove on 7a and 7b
Undercut groove on 7a and 7b
Inner side of 7a

Inner side of 7b
Sub-plate of 22
Sub-plate of 22

Screw between 7a and 7b
Screw between 7a and 7b
Clamp

Jaw of 28

Jaw of 28

Crosspiece of 28

Outer side of 7b
Carrier half of 7a
Carrier half of 7a

Pin

Extension

Front side of 7b

Rear side of 7b

Bolt

Slot in 7b

Padding means

Headrest

Second transition region
Link plate

Elastic body

Rotary bearing

Axis of rotation of 16
Spring element

Pin

Axis of rotation of 15
Eccentric shaft

Axis of rotation of 47
Plane

Bench
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51
52
53
100
101
101la
102
102a
103
103a
103b
103c
103d
104
105
106
107
108
109
110
111
111la
111b
111lc
112
113
114
115
116
117
118
119
120
121
122
123
124
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Column

Chair

Cover

Carrying arm

Left-hand upper carrier of 100
Upwardly directed leg of 101
Right-hand upper carrier of 100
Upwardly directed leg of 102

Lower carrier

Upwardly directed leg of 103

Strut of 103a

Strut of 103a

Horizontal leg of 103

Linking member between 103 and 101
Linking member between 103 and 102
Transverse carrier between 101 and 102
Transverse carrier between 101 and 102
Upper part of 3

Central part of 3

Lower part of 3

Height-adjustable spring element
Pneumatic spring

Piston rod of 1llla

Pressure tube of llla

Vertical axis of rotation

Seat height of 1

Spring element beneath 1lla
Helical spring

Spring mechanism

Spring element

Flange plate on 111b

Weighing mechanism

Wire of 121

Bowden cable

Bearing means for 123

Leaf spring

Hose of 121



WO 2007/110729 PCT/IB2007/000721

125
126
127
128
129
130
131
132
132a
132b
133
134
135
136

K7c
K7f

g =

R7¢c
R7f
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Protrusion on 7a

Second Bowden cable

Spring element on 122

First lever between 108 and 7a
Second lever between 108 and 7a
Four-bar linkage

Coupling mechanism

Toggle

Upper lever of 132

Lower lever of 132

Spring between dl132 and 108
Stop

Spacing between dl5 and dl6
Spacing between dlé and 7a

Section

Opening angle between seat surface 10 and backrest
11

Angle giving the inclination of the seat surface 10
Angle giving the inclination of the backrest 11
First or non-loaded position of the seating
arrangement

Vertical axis

Intermediate positions of the seating arrangement
Second position or end position of the seating
arrangement

Force

Weight

Curve formed by 7a

Orbit around dl5 by R7c

Orbit around dl6 by R7f

Moment

Body between 7a and 7b

Individual

Radius of 7b at 19

Reference point on 7c

Reference point on 7f



WO 2007/110729

[s}]

dls
dle
al32

33

Torsion spring

Spacing between 14

Width of 7

Axis of rotation of 15

Axis of rotation of 16

Axis of rotation between 132a and 132b
Radius of 7a at 19

Direction of rotation of 7

Horizontal spacing between d15 and 16

Vertical spacing between dl5 and 16
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Claims:

1. Seating arrangement (1) comprising a seat (4) and a
substructure (3), in which

- the seat (4) comprises at least one carrying arm (7, 8,
100),

- the carrying arm (7, 8, 100) comprises at least one upper,
first carrier (7a, 8a, 101, 102) and at least one lower,
second carrier (7b, 8b, 103),

- in a first position (A) of the seating arrangement (1), the
upper, first carrier (7a, 8a, 101, 102) has an approximately
horizontal, first leg (7c¢) and an upwardly directed, second
leg (7d),

- in the region of a front end (7e) of its first,
approximately horizontal leg (7c), the upper carrier (7a, 8a,
101, 102) is pivotally connected to the substructure (3) at a
fist location (15),

- in the first position (A) of the seating arrangement (1),
the lower, second carrier (7b, 8b, 103) has an approximately
horizontal, first leg (7f) and an upwardly directed, second
leg (79),

- in the region of a front end (7h) of its first leg (7f),
the lower, second carrier (7b} 8b, 103) is pivotally
connected to the substructure (3) at a second location (16)
spaced from the first location (15),

-~ the upwardly directed legs (7d, 7g) of the upper, first
carrier (7a, 8a, 101, 102) and of the lower, second carrier
(7b, 8b, 103) are connected to one another at a third
location (18),

- between the third location (18) and the first and second
locations (15, 16), the upper, first carrier (7a, 8a, 101,
102) and the lower, second carrier (7b, 8b, 103) are kept at
a defined spacing from one another in at least one section
(I-V, 19, 39) by at least one mechanical linking member (14,
20a, 20b, 22, 28, N, 104, 105).
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2. Seating arrangement according to Claim 1, characterized
in that the first and the second carriers (7a, 8a, 101, 102,
7p, 8b, 103) can be elastically deformed.

3. Seating arrangement according to Claim 1, characterized
in that the first carrier (7a, 8a, 101, 102) is formed in one

piece.

4, Seating arrangement according to Claim 1, characterized
in that the second carrier (7b, 8b, 103) is formed in one

piece.

5. Seating arrangement according to Claim 1, characterized
in that the at least one linking member (14, 20a, 20b, 22,
28, N, 104, 105) between the first and the second carriers
(7a, 8a, 101, 102, 7b, 8b, 103) is located in a first
transition region (19, II), in which the horizontal, first
legs (7c, 7f) merge into the upwardly directed, second legs
(74, 79).

6. Seating arrangement according to Claim 1, characterized
in that at least two linking members (14, 20a, 20b, 22, 28,
N, 104, 105) are arranged between the carriers (7a, 7b; 8a,
8b; 101, 102, 103) of the carrying arm (7; 8; 100).

7. Seating arrangement according to Claim 1, characterized
in that at least two linking members (14, 20a, 20b, 22, 28,
N, 104, 105) are arranged in the first transition region (19,
II).

8. Seating arrangement according to Claim 1, characterized
in that the first transition region (19) extends over half
the length of a seat surface (10) and half the height of a
backrest (11).

9. Seating arrangement according to Claim 1, characterized
in that at least two linking members (14, 40, 41, 104, 105)



WO 2007/110729 PCT/IB2007/000721

36

are arranged in the second transition region (39, IV).

10. Seating arrangement according to Claim 1, characterized
in that, in the first position (A) of the seating arrangement
(1), the legs (7c¢, 7d) of the first carrier (7a, 8a, 101/
102) enclose an opening angle (o) of approximately 85° to
110°.

11. Seating arrangement according to Claim 1, characterized
in that, in a second position (E) of the seating arrangement
(1), the legs (7c, 7d) of the first carrier (7a, 8a, 101,

102) enclose an opening angle (a) of more than 100°.

12. Seating arrangement according to Claim 1, characterized
in that the carrying arm (7, 8, 100), as single carrying arm
(7, 8, 100) of the seating arrangement (1), is arranged in a
vertical plane (49) which divides the seating arrangement (1)

in a mirror-symmetrical manner.

13. Seating arrangement according to Claim 1, characterized
in that two of the carrying arms (7, 8, 100) are arranged in
a mirror-symmetrical manner in relation to the vertical plane
(49) which divides the seating arrangement (1) in a mirror-

symmetrical manner.

14. Seating arrangement according to one of the precéding
claims, characterized in that the seating arrangement (1) has

one or two carrying arms (7, 8, 100).
15. Seating arrangement according to Claim 1, characterized
in that, the seating arrangement (1) has at least three

carrying arms (7) arranged parallel to one another.

16. Seating arrangement according to Claim 1, characterized

in that the linking member (14) is designed as a clamp (28).

17. Seating arrangement according to Claim 15, characterized
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in that the clamps (28) are integrally formed on the first
carrier (7a, 8a) or the second carrier (7b, 8b).

18. Seating arrangement according to Claim 1, characterized
in that the first carrier (7a, 8a, 101, 102) and the second

carrier (7b, 8b, 103) form a single-piece component.

19. Seating arrangement according to Claim 1, characterized
in that the first carrier (7a, 8a, 101, 102) and the second

carrier (7b, 8b, 103) and the linking member (14, 20a, 20b,

104, 105) form a single-piece component.

20. Seating arrangement according to Claim 1, characterized
in that the linking member (14, 22, 28, 32) can be fastened
on the first and/or second carrier (7a, 8a, 7b, 8b) by means

of a plug-in connection.

21. Seating arrangement according to Claim 1, characterized
in that an elastic body (41) is arranged in a tunnel (21)
formed between the first and the second carriers (7a, 8a, Tb,
8b) and a linking member (14, 20a, 20b, 22, 28, N) or two
linking members (14, 20a, 20b, 22, 28, N).

22. Seating arrangement according to Claim 1, characterized
in that the upper carrier (7a, 8a, 101, 102) is mounted in
the first bearing (15) such that it can be rotated about an
-axis of rotation (d1b).

23. Seating arrangement according to Claim 1, characterized
in that the upper carrier (7a, 8a) is mounted in an

eccentrically rotatable manner in the first bearing (15).
24. Seating arrangement according to Claim 1, characterized
in that the upper carrier (7a, 8a) is mounted counter to an

elastic resistance (T) in the first bearing (15).

25. Seating arrangement according to Claim 1, characterized
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in that the lower carrier (7b, 8b) is mounted in a second
bearing (16) such that it can be rotated about an axis of
rotation (d16).

26. Seating arrangement according to Claim 1, characterized
in that the lower carrier (7b, 8b) is mounted in an
eccentrically rotatable manner in the second bearing (16).

27. Seating arrangement according to Claim 1, characterized
in that the lower carrier (7b, 8b) is mounted counter to an

elastic resistance (44) in the second bearing (16).

28. Seating arrangement according to Claim 1, characterized
in that the upper carrier (7a, 8a, 101, 102) is connected to
the substructure (3) in a rotatable manner via at least one
lever (128, 129). '

29. Seating arrangement according to Claim 28, characterized
in that the upper carrier (7b, 8b, 101, 102) is connected to
the substructure (3) via a toggle (132) such that it can be
rotated about an axis of rotation (dl5).

30. Seating arrangement according to Claim 28, characterized
in that the upper carrier (7a, 8a) is connected to the
substructure (3) via a coupling mechanism (131).

31. Seating arrangement according to Claim 1, characterizéd
in that the carrying arm (100) is formed by a left-hand upper
carrier (101) and a right-hand upper carrier (102) and a
lower carrier (103) located between the two, the lower
carrier (103) being connected to the left-hand upper carrier
(101) by mechanical linking members (104), and the lower
carrier (103) being connected to the right-hand upper carrier
(102) by mechanical linking members (105) .

32. Seating arrangement according to Claim 31, characterized

in that an upwardly directed leg (103a) of the lower carrier
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(103) is divided into two struts (103b, 103c) and merges, by
way of these struts, into upwardly directed legs (101la, 102a)
of the upper carriers (101, 102).

33. Seating arrangement according to Claim 31, characterized

in that the carrying arm (100) is formed in one piece.

34. Seating arrangement according to Claim 1, characterized
in that the upper carrier or carriers (7a, 8a) forms/form a

seat surface (10) and/or a backrest (11).

35. Seating arrangement according to Claim 1, characterized
in that the upper carrier or carriers (7a, 8a) bears/bear a

seat surface (10) and/or a backrest (11).

36. Seating arrangement according to Claim 1, characterized
in that a seat surface (10) and/or a backrest (11) are/is
formed by a cover (53), the cover (53) connecting at least

two carrying arms (7, 8) to one another.

37. Seating arrangement according to Claim 1, characterized
in that the upper carrier (7a, 8a, 101, 102) and/or the lower
carrier (7b, 8b, 103) can additionally be supported by a
spring element (114) or a spring mechanism (116) against an

inclining movement in a direction of rotation (w).

38. Seating arrangement according to Claim 37, characterized
in that a spring force of the spring mechanism (116) can be
adjusted in dependence on a weight (G) to which the seat (4)
is subjected by an individual sitting on it in the upright

position.

39. Seating arrangement according to Claim 1, characterized
in that the horizontal, first leg (7c) of the upper carrier
(7a, 8a, 101, 102) of the carrying arm (7, 8, 100) and the
horizontal, first leg (7f) of the lower carrier (7b, 8b, 103)
of the carrying arm (7, 8, 100) are displaced in relation to
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one another when the seat (4) is subjected to loading and the

carrying arm (7, 8, 100) is rotated correspondingly.

40. Seating arrangement according to Claim 1, characterized
in that the axis of rotation (dl5) of the upper carrier (7a,
8a) of the carrying arm (7, 8) and the axis of rotation (dl16)
of the lower carrier (7b, 8b) of the carrying arm (7, 8) are
arranged at a spacing (135) apart from one another, the axes
of rotation (d15, dl16) running parallel to one another, the
axis of rotation (dl6) of the lower carrier (7b, 8b) being
located vertically above the axis of rotation (dl5) of the
upper carrier (7a, 8a), and the axis of rotation (dl16) of the
lower carrier (7b, 8b) being offset laterally in the
horizontal direction in relation to the axis of rotation

(d15) of the upper carrier (7a, 8a).

41. Seating arrangement according to Claim 40, characterized
in that the spacing (135) between the axis of rotation (d15)
of the upper carrier (7a, 8a) and the axis of rotation (d16)
of the lower carrier (7b, 8b) is larger than a spacing (136)
between the axis of rotation (d16) of the lower carrier (7b,

8b) and the upper carrier (7a, 8a).

42. Seating arrangement according to Claim 40, characterized
in that an imaginary upper reference point (R7c¢), which is
located on the horizontal, first leg (7c) of the upper
carrier (7a), moves downward in an arrow direction (y') and
moves away from the bearing (15) of the upper carrier (7a) in

the horizontal direction (x).

43. Seating arrangement according to Claim 40, characterized
in that an imaginary lower reference point (R7f), which is
located on the horizontal, first leg (7f) of the lower
carrier (7b), moves downward in an arrow direction (y') and
moves toward the bearing (16) of the lower carrier (7b) in

the horizontal direction (x').
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Fig. 1b
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Fig. 2a
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Fig. 3a
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Fig. 3d
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Fig. 4a
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Fig. 4b
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