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Description

�[0001] The present invention relates generally to pan-
els. More particularly, the present invention relates to a
fabric panel for use in items such as chairs, furniture, and
luggage.
�[0002] Chairs, furniture and other articles typically in-
clude rigid panels which may serve various purposes.
For example, many chairs are constructed of seat and
backrest panels which are formed or molded substrates
onto which a padded composite structure is attached.
The chair panels are designed to support the weight of
an occupant of the chair with the foam padding being
used to provide comfort to the occupant. However, such
panels are often bulky and can significantly increase the
chair’s overall weight while decreasing the chair’s stack-
ing/ �storage density. Solid surface chair panels also pro-
vide very little breathability, which contributes negatively
to the comfort of the occupant.
�[0003] Document US 4,062,589 discloses a chair in
which fabric covers are placed over a frame to form the
seat and backrest. The fabric covers are flexible but are
not resilient and this-�may reduce a user’s comfort.
�[0004] Furniture such as dressers and so-�called "en-
tertainment centres" are usually constructed of wood
panels having a laminated and/or varnished exterior fin-
ish. These wood panels add tremendous weight to the
furniture. Additionally, wood finishes are notoriously sus-
ceptible to damage. Most wood furniture panels are not
designed to be easily removed and replaced with a new
and undamaged panel, so the furniture’s wood finish
must be maintained in order to keep an aesthetically
pleasing appearance.
�[0005] One approach to resolving the disadvantages
of prior art chair panels has been to provide a single-�layer
elastic membrane that is pre-�stretched and mounted to
a molded frame. However, the manufacture of such a
chair is tremendously complicated and requires a very
large molding machine. Also, the structural support and
user comfort exhibited by the pre-�stretched membranes
has been found lacking.
�[0006] US 4,062,589 describes a chair in which the
seat includes a peripheral tubular frame. A pair of covers
in the form of bags fit snugly over the frame, and are
secured together.
�[0007] What is needed, therefore, is a panel that over-
comes problems and disadvantages associated with pri-
or art panels.
�[0008] The present invention provides a panel com-
prising:�

an envelope of resilient material, said envelope hav-
ing an opening with a fastener for closing the enve-
lope; and
an envelope support frame being substantially rigid
and formed in a closed loop, said envelope support
frame being positioned inside said envelope and ten-
sioning the resilient material of the envelope in one

or more tension zones;
wherein said fastener is closed to envelop the enve-
lope support frame with the resilient material

wherein said one or more tension zones includes a plu-
rality of contiguous tension zones where each tension
zone represents a tension on the resilient material that
is different than the tension represented by each imme-
diately adjacent tension zone.
�[0009] The present invention eliminates the difficulties
and disadvantages of the prior art by providing a panel
which having an envelope fabricated from a resilient ma-
terial. The envelope includes an opening with a fastener
for closing the envelope. A substantially rigid envelope
support frame formed in a closed loop is positioned inside
the envelope and tensions the resilient material of the
envelope in one or more tension zones. The fastener is
closed to envelop the envelope support frame with the
resilient material.
�[0010] The panel is be configured to include a plurality
of tension zones where each tension zone represents a
tension on the resilient material that is different than the
tension represented by each immediately adjacent ten-
sion zone. Tensions applied in the tension zones may all
be in a common direction. Use of multiple tension zones
in this manner is particularly suitable for panels that carry
significant loads, such as the seat panel of a chair or stool.
�[0011] Preferably, the envelope includes a first layer
of resilient material in opposed relation to a second layer
of resilient material. The second layer of resilient material
functions to provide overload support when loading on
the first layer is sufficient to bring it into contact with the
second layer.
�[0012] When the panel is employed in a chair or other
apparatus for receiving an occupant in a seated position,
the panel is preferably attached to the chair. This may
be accomplished by attaching a seat plate to the chair
frame, attaching an envelope support frame plate to the
envelope support frame, and attaching the support frame
plate to the seat plate with a fastener such as a threaded
bolt.
�[0013] Preferred embodiments of the invention will
now be described in further detail. Other features, as-
pects, and advantages of the present invention will be-
come better understood with regard to the following de-
tailed description, appended claims, and accompanying
drawings (which are not to scale) where:�

FIG. 1 is a perspective view of a chair having panels
according to the present invention;
FIG. 2 is a perspective view of the chair of FIG. 1
illustrating various stretch zones in the chair panels;
FIG. 3 is plan view of a fabric envelope according to
the present invention;
FIG. 4 is plan view of a panel sub-�frame according
to the present invention;
FIG. 5 is a side view of the panel sub-�frame of FIG. 4;
FIG. 6 is a plan view of the panel sub-�frame of FIG.

1 2 



EP 1 488 718 B1

3

5

10

15

20

25

30

35

40

45

50

55

4 illustrating deformation of the panel sub-�frame prior
to insertion into the fabric envelop of FIG. 3 during
fabrication;
FIG. 7 is a plan view of the panel sub-�frame of FIG.
4 illustrating an alternate deformation of the panel
sub-�frame prior to insertion into the fabric envelope
of FIG. 3 during fabrication;
FIG. 8 is an end view of a fabric panel according to
the invention; and
FIG. 9 is a cross- �section view of the chair of FIG. 1
taken along section line 9-9.

�[0014] Preferred embodiments of the present inven-
tion will now be described with reference to the accom-
panying drawings, wherein like reference characters
designate like or similar parts throughout. The terminol-
ogy used herein is intended to be interpreted in its broad-
est reasonable manner, even though it is being utilized
in conjunction with a detailed description of certain spe-
cific preferred embodiments of the present invention.
This is further emphasized below with respect to some
particular terms used herein. Any terminology intended
to be interpreted by the reader in any restricted manner
will be overtly and specifically defined as such in this
specification.
�[0015] FIG. 1 illustrates a chair 10 incorporating a seat
panel 12 and a back rest panel 14 attached to a chair
frame 16. The chair frame 16 is fabricated from tubular
or rod steel with welds at points 18. The seat panel 12
and back rest panel 14 are fabricated from an envelope
of resilient material that is stretchable with an internal
sub-�frame tensioning the material of the envelope in one
or more tension zones of the panel, as more fully de-
scribed below.
�[0016] It will be understood that the particular chair
style illustrated in FIG. 1 is not limiting and that a panel
12, 14 according to the invention may be employed in a
variety of devices whose function is to receive an occu-
pant in a seated position. For example, a panel 12, 14
according to the invention may employed as the seating
surface of a stool. Additionally, a panel according to the
invention is not limited to use in seating devices, but rath-
er, may be employed in various items of furniture, such
as dressers and entertainment centers, that require pan-
els as well as numerous other items including luggage
and area dividers/�partitions.
�[0017] FIG. 2 illustrates various contiguous tension
zones 20-34 representing different loadings or tensions
on the resilient material of the panels 12, 14 when an
occupant sits in the chair 10. In general, maximum load-
ing is normally experienced in zone 22, which includes
the crown 36 of the seat panel 12, and also in zone 26
which includes that portion of the seat panel 12 that sup-
ports the occupant’s ischial tuberosities. A medium
amount of loading is normally experienced in zone 24
where the back of the occupant’s thighs are normally
supported. Minimal to no loading of the seat panel 12 by
the occupant is typically experienced in zones 20 and 28.

�[0018] With regard to the back rest panel 14, maximum
loading by the occupant is normally experienced in zone
32 where the occupant’s lumbar region is supported. Min-
imal to no loading is typically experienced at zones 30
and 34 of the back rest panel 14.
�[0019] A preferred embodiment of an envelope 40
used for fabrication of a seat panel 12 is shown in FIG.
3. Although not required in the practice of the invention,
the envelope 40 is preferably configured to account for
the differential loading by an occupant in zones 20-34 of
FIG. 2. This can be accomplished by fabricating the en-
velope 40 from a resilient material that is stretchable.
While many such materials are readily available, a par-
ticularly suitable material in this regard is available from
the Milliken Company under the trade name C-�Flex™,
which is fabricated from monofiliment fibres having a 672
durometer D-�scale value. The C-�Flex material has a ten-
sile strength in the warp direction of 1,075,630 kN/m2

(156,000 psi) and a tensile strength in the filling direction
of 1,337,630 kN/m2 (194,000 psi). The C- �Flex material
has the added benefit of high breathability, which signif-
icantly enhances occupant comfort.
�[0020] The envelope 40 is shown in FIG. 3 in its relaxed
state and includes an opening generally shown at 42 with
a fastener 44, for closing the envelope 40. Fastener 44
can be a hook and loop, sliding track, adhesive, or any
other fastener suitable for closing an envelope made from
a resilient material. The envelope 40 has a width W at
the opening 42 that tapers or narrows towards the distal
end 46 along at least a portion of the length L of the
envelope 40. The fastener 44, being essentially non-
stretchable, is made to approximate the width W of an
envelope support frame, or sub-�frame 50 (FIGS. 4 and
5) that is positioned within the envelope 40. The relatively
narrow body of the envelope 40 results in tension being
placed on the envelope’s resilient material when the sub-
frame 50 is contained within the envelope 40.
�[0021] Tension placed on the envelope material when
the sub-�frame is positioned within the envelope 40 may
be essentially constant across the length L of the enve-
lope 40. However, in a preferred embodiment as shown
in FIG. 3, the envelope 40 is configured so that the level
of tension placed on the envelope material with the sub-
frame 50 in place varies along the length L of the envelope
40 with each of the different tensions being applied in a
common direction. This can be accomplished by varying
the width of the relaxed envelope material so that the
material is stretched to a greater extent in those portions
of the envelope 40 where the width is narrower. For ex-
ample, the width of the relaxed envelope material in high
loading zones 22 and 26 is less than the width in loading
zones 20, 24 and 28 where loading is normally less. Also,
it is preferable that fabric lines and art work that may be
present on the envelope material be deformed commen-
surate with the contour of the relaxed envelope so that
when the sub-�frame 50 is positioned within the envelope
40, there is no deformation of the fabric lines or art work
in the finished panel 12.
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�[0022] With further reference to FIGS. 4 and 5, the en-
velope of sub-�frame 50 is preferably fabricated as a sub-
stantially rigid closed loop. The shape and contour of the
sub-�frame 50 will depend on the particular application.
For example, the sub- �frame 50 of FIGS. 4 and 5 is for
use in the seat panel 12 shown in FIGS. 1 and 2, so this
particular sub-�frame 50 is curved downward toward the
front edge 52 of the seat panel 12 so that a crown 36 is
formed. The sub-�frame 50 may be fabricated from a sub-
stantially rigid material such as steel or titanium.
�[0023] Various methods may be employed to position
the sub-�frame 50 within the envelope 40. One such meth-
od can be described with reference to FIG. 6. By applying
force to opposed sides 54, 56 of the sub- �frame 50 in the
general direction and position indicated by arrows 58,
60, the width of the sub-�frame 50 can be reduced by an
amount X so that the width of the sub-�frame 50 under
deformation becomes W - X. The deformed sub- �frame
50 is then positioned in the envelope 40, the sub-�frame
50 is released so that the envelope periphery urges
against the sub- �frame 50, and the fastener 44 (if using a
sliding track fastener) is closed with slider 62 (FIG. 3) to
envelop the sub-�frame 50 within the envelope 40. The
ends 64, 66 of the sliding track fastener 44 are then re-
moved and sealed to inhibit inadvertent opening of the
fastener 44. An end view of an assembly panel 12 em-
ploying a sliding track fastener 44 is shown in FIG. 8. If
desired, a cover may be positioned over the closed fas-
tener 44 for aesthetics. Suitable methods for sealing the
fastener ends 64, 66 include application of heat to fuse
the fastener ends 64, 66 closed, application of an adhe-
sive to adhesively close the fastener ends 64, 66, and
use of a staple or any other suitable means for closing
the fastener ends 64, 66. If desired, the sliding track fas-
tener 44 may be fabricated from polyester or some other
material that can be fused by application of heat along
the entire length of the fastener 44 to further inhibit the
ability of the fastener 44 to inadvertently open.
�[0024] Another method for positioning the sub-�frame
50 within the envelope 40 can be described with refer-
ence to FIG. 7. By applying force to opposed sides 54,
56 of the sub-�frame 50 in the general direction and po-
sition indicated by arrows 70, 72, the width of the sub-
frame 50 can be reduced by an amount Y so that the
width of the sub-�frame 50 becomes W - Y. The deformed
sub-�frame 50 is then slipped in the envelope 40, the sub-
frame 50 is released so that the envelope periphery urges
against the sub- �frame 50, and the fastener 44 is closed
to envelop the sub-�frame within the envelope 40. If using
a sliding track fastener 44, the ends 64, 66 of the fastener
44 are then removed and sealed in accordance with the
immediately preceding description.
�[0025] In yet a further method for positioning the sub-
frame 50 within the envelope 40, the envelope 40 is
stretched to allow insertion of the sub- �frame 50. The de-
formed envelope 40 is then released so that the periphery
of the envelope urges against the sub-�frame 50, and the
fastener is closed to envelop the sub-�frame within the

envelope 40. If using a sliding track fastener 44, the ends
64, 66 of the fastener 44 are then removed and sealed
in accordance with the above description.
�[0026] Use of the particular envelope 40 shown in FIG.
3 results in an assembled panel 12 having a plurality of
substantially parallel and contiguous tension zones
20-28 where each tension zone represents a tension on
the resilient material of the envelope 40 that is different
than the tension represented by each immediately adja-
cent tension zone. In a preferred embodiment of a seat
panel 12 for use in a chair 10 of the type shown in FIGS.
1 and 2, tension zone 20 of the assembled panel 12 will
have a tension of about 10 pounds per inch (1751.27
N/m) or less, tension zone 22 will have a tension of about
65 pounds (11383.26 N/m) per inch, tension zone 24 will
have a tension within the range of about 30-35 pounds
per inch (5253.81 - 6129.45 N/m) or less, tension zone
26 will have a tension of about 65 pounds per inch
(11,383.26 N/m), and tension zone 28 will have a tension
of about 10 pounds per inch (1751.27 N/m) or less, with
each of these tensions being applied in a common direc-
tion (i.e., for the envelope 40 of FIG. 3, in a direction
substantially parallel with end 46). The use of multiple
tension zones 20-28 in the panel 12 eliminates the need
for additional support structure beneath or behind the
high tension areas with little or no detrimental effect to
the occupant’s comfort.
�[0027] Referring again to FIG. 8, the assembled panel
12 includes a top layer 100 of resilient material in opposed
relation to a bottom layer 102 of resilient material with
the bottom layer 102 providing overload support in the
event the top layer 100 receives sufficient loading to bring
it into contact with the bottom layer 102. In this regard,
the two layers 100, 102 complement one another and
provide a significant level of redundancy and integrity to
the panel 12.
�[0028] The assembled panel 12 may be attached to
the chair frame 16 in a number of ways. FIG. 9 illustrates
how the panel 12 can be attached to the chair frame 16
in accordance with a preferred embodiment. The attach-
ment assembly employs two plates - a chair plate 104
attached to the chair frame 16 by, for example, a weld
106 and a seat plate 108 attached to the sub-�frame 50
by a weld 110. The two plates 104, 108 are attached so
as to be in alignment with one another when the panel
12 is properly positioned with respect to the chair frame
16. In proper alignment, the two plates 104, 108 are then
attached to each other with use of a fastener, such as a
threaded bolt 112, weld, adhesive, or other suitable fas-
tener. In a preferred embodiment, a total of four such
plate assemblies are used to secure the panel 12 to the
chair frame 16.
�[0029] The foregoing description details certain pre-
ferred embodiments of the present invention and de-
scribes the best mode contemplated. It will be appreci-
ated, however, that no matter how detailed the foregoing
description appears, the invention can be practiced in
many ways. Therefore, the above mentioned description
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is to be considered exemplary, rather than limiting, and
the true scope of the invention is that defined in the fol-
lowing claims.

Claims

1. A panel (12; 14) comprising:�

an envelope (40) of resilient material, said en-
velope having an opening (42) with a fastener
(44) for closing the envelope (40); and
an envelope support frame (50) being substan-
tially rigid and formed in a closed loop, said en-
velope support frame�(50) being positioned in-
side said envelope (40) and tensioning the re-
silient material of the envelope (40) in one or
more tension zones (20, 22, 24, 26, 28; �30, 32,
34);
wherein said fastener (44) is closed to envelop
the envelope support frame (50)�with the resilient
material;
characterised in that: �

said one or more tension zones (20, 22, 24,
26; 30, 32 34) includes a plurality of contig-
uous tension zones (20, 22, 24, 26; 30, 32,
34) where each tension zone (20, 22, 24,
26; 30, 32, 34) represents a tension on the
resilient material that is different than the
tension represented by each immediately
adjacent tension zone (20, 22, 24, 26; 30,
32, 34).

2. The panel of claim 1 wherein tension represented
by each of the tension zones (20, 22, 24, 26; 30, 32,
34) is applied to the resilient material in a common
direction.

3. The panel of claim 1 or claim 2 wherein the tension
in a first tension zone (22, 26) is about 65 pounds
per inch (11,383.26 N/m) and the tension in a second
tension zone (20, 28) is about 10 pounds per inch
(1751.27 N/m) or less.

4. The panel of claim 1 or claim 2 wherein the tension
in a first tension zone (22, 26) is about 65 pounds
per inch (11,383.26 N/m) and the tension in a second
tension zone (24) is about 35 pounds per inch
(6129.45 N/m) or less.

5. The panel of any one of claims 1 to 4 wherein the
width (W) of each tension zone (20, 22, 24, 26; 30,
32, 34) when the envelope (40) is in its relaxed state
is different than the width (W) of each immediately
adjacent tension zone (20, 22, 24, 26; 30, 32, 34).

6. The panel of any one of claims 1 to 5, further com-

prising a chair frame (16) attached to said envelope
support frame (50).

7. A panel as claimed in claim 1 wherein the envelope
includes:�

a first layer (100) of the resilient material in op-
posed relation to a second layer (102) of resilient
material; and
wherein the envelope support frame (50) ten-
sions each layer (100,102) of the resilient ma-
terial of the envelope (40) in one or more tension
zones (20, 22, 24, 26);
said second layer (102) of resilient material pro-
vides overload support when loading on the first
layer of resilient material causes said first layer
(100) of resilient material to contact the second
layer (102) of resilient material.

8. The panel of claim 7 wherein tension represented
by each of the tension zones (20, 22, 24, 26) is ap-
plied to the resilient material in a common direction.

9. The panel of claim 7 or claim 8 wherein the tension
in a first tension zone (22, 26) is about 65 pounds
per inch (11,383.26 N/m) and the tension in a second
tension zone (24) is about 10 pounds per inch
(1,751.27 N/m) or less.

10. The panel of claim 7 or claim 8 wherein the tension
in a first tension zone is about 65 pounds per inch
(11,383.26 N/m) and the tension in a second tension
zone is about 35 pounds per inch (6129.45 N/m)�or
less.

11. The panel of any one of claims 7 to 10 wherein the
width (W) of each tension zone (20, 22, 24, 26) when
the envelope (40) is in its relaxed state is different
than the width (W) of each immediately adjacent ten-
sion zone (20, 22, 24, 26).

12. The panel of any one of claims 7 to 11, further com-
prising a chair frame (16) attached to said envelope
support frame (50).

13. A panel (12, 14) as claimed in claim 1 wherein the
plurality of tension zones (20, 22, 24, 26, 28; 30,
32,34) are substantially parallel and where each ten-
sion zone (20, 22, 24, 26, 28; 30, 32,34) represents
a tension on the resilient material that is different
than the tension represented by a different tension
zone (20, 22, 24, 26, 28; 30, 32,34).

14. The panel of claim 13 wherein the tension in a first
tension zone (20, 22, 24, 26, 28; 30, 32,34) is about
65 pounds per inch (11,383.26 N/m) and the tension
in a second tension zone (20, 22, 24, 26, 28; 30,
32,34) is about 10 pounds per inch (1751.27 N/m)
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or less.

15. The panel of claim 13 wherein the tension in a first
tension zone (20, 22, 24, 26, 28; 30, 32,34) is about
65 pounds per inch (11,383.26 N/m) and the tension
in a second tension zone (20, 22, 24, 26, 28; 30,
32,34) is about 35 pounds per inch (6129.45 N/m)
or less.

16. The panel of any one of claims 13 to 15 wherein the
width (W) of each tension zone (20, 22, 24, 26, 28;
30, 32,34) when the envelope (40) is in its relaxed
state is different than the width (W) of each immedi-
ately adjacent tension zone (20, 22, 24, 26, 28;
30,32,34).

17. An apparatus for receiving an occupant in a seated
position, said apparatus comprising:�

a seat frame (16); and
at least one panel (12) as claimed in claim 1
attached to said seat frame for supporting an
occupant of the apparatus.

18. The apparatus of claim 17, further comprising: �

a seat plate (104 attached to the seat frame
(16) ;
a sub-�frame plate (108) �attached to the envelope
sub-�frame (50); and
a fastener (112) for attaching the sub-�frame
plate (108) to the seat plate (104).

19. The apparatus of claim 17 wherein tension repre-
sented by each of the tension zones (20, 22, 24, 26,
28) is applied to the resilient material in a common
direction.

20. The apparatus of claim 17 or claim 18 wherein the
tension in a first tension zone is about 65 pounds per
inch (11,383.26 N/m) and the tension in a second
tension zone is about 10 pounds per inch (1,751.27
N/m) or less.

21. The apparatus of claim 18 or claim 19 wherein the
tension in a first tension zone is about 65 pounds per
inch (11,383.26 N/m) and the tension in a second
tension zone is about 35 pounds per inch (6129.45
N/m) or less.

22. The apparatus of any one of claims 17 to 21 wherein
the width (W) of each tension zone (20, 22, 24, 26)
when the envelope (40) is in its relaxed state is dif-
ferent than the width (w) of each immediately adja-
cent tension zone (20, 22, 24, 26).

Patentansprüche

1. Flächenelement (12; 14) umfassend:�

eine Hülle (40) aus elastischem Material, wobei
die Hülle eine Öffnung (42) mit einem Ver-
schluss (44) zum Verschließen der Hülle (40)
hat; und
einen Hüllentragrahmen (50), welcher im We-
sentlichen steif ist und in einer geschlossenen
Schleife ausgebildet ist, wobei der Hüllentrag-
rahmen (50) im Inneren der Hülle (40) angeord-
net ist und das elastische Material der Hülle (40)
in einer oder mehreren Spannungszonen (20,
22, 24, 26, 28; 30, 32, 34) unter Zugspannung
setzt;
wobei der Verschluss (44) geschlossen wird, um
den Hüllentragrahmen (50) mit dem elastischen
Material zu umhüllen;
dadurch gekennzeichnet, dass:�

die eine oder mehreren Spannungszonen
(20, 22, 24, 26; 30, 32, 34) eine Mehrzahl
von aneinander angrenzenden Span-
nungszonen (20, 22, 24, 26; 30, 32, 34) um-
fassen, wobei jede Spannungszone (20, 22,
24, 26; 30, 32, 34) eine Spannung auf das
elastische Material verkörpert, welche von
der von jeder unmittelbar benachbarten
Spannungszone (20, 22, 24, 26; 30, 32, 34)
verkörperten Spannung verschieden ist.

2. Flächenelement nach Anspruch 1, wobei eine durch
jede der Spannungszonen (20, 22, 24, 26; 30, 32,
34) verkörperte Spannung in einer gemeinsamen
Richtung auf das elastische Material ausgeübt wird.

3. Flächenelement nach Anspruch 1 oder Anspruch 2,
wobei die Spannung in einer ersten Spannungszone
(22, 26) etwa 65 Pfund pro Zoll (11383,26 N/m) und
die Spannung in einer zweiten Spannungszone (20,
28) etwa 10 Pfund pro Zoll (1751,27 N/m) oder we-
niger beträgt.

4. Flächenelement nach Anspruch 1 oder Anspruch 2,
wobei die Spannung in einer ersten Spannungszone
(22, 26) etwa 65 Pfund pro Zoll (11383,26 N/m) und
die Spannung in einer zweiten Spannungszone (24)
etwa 35 Pfund pro Zoll (6129,45 N/m) oder weniger
beträgt.

5. Flächenelement nach einem der Ansprüche 1 bis 4,
wobei sich die Breite (W) von jeder Spannungszone
(20, 22, 24, 26; 30, 32, 34), wenn die Hülle (40) in
ihrem entspannten Zustand ist, von der Breite (W)
von jeder unmittelbar benachbarten Spannungszo-
ne (20, 22, 24, 26; 30, 32, 34) unterscheidet.

9 10 
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6. Flächenelement nach einem der Ansprüche 1 bis 5,
ferner umfassend einen Stuhlrahmen (16), welcher
an dem Hüllentragrahmen (50) angebracht ist.

7. Flächenelement nach Anspruch 1, wobei die Hülle
umfasst: �

eine erste Lage (100) aus dem elastischen Ma-
terial in gegensätzlicher Beziehung zu einer
zweiten Lage (102) aus elastischem Material;
und
wobei der Hüllentragrahmen (50) jede Lage
(100, 102) des elastischen Materials der Hülle
(40) in einer oder mehreren Spannungszonen
(20, 22, 24, 26) unter Zugspannung setzt;
wobei die zweite Lage (102) aus elastischem
Material eine Überlastungsabstützung bereit-
stellt, wenn eine Belastung der ersten Lage aus
elastischem Material bewirkt, dass die erste La-
ge (100) aus elastischem Material die zweite La-
ge (102) aus elastischem Material berührt.

8. Flächenelement nach Anspruch 7, wobei eine durch
jede der Spannungszonen (20, 22, 24, 26) verkör-
perte Spannung in einer gemeinsamen Richtung auf
das elastische Material ausgeübt wird.

9. Flächenelement nach Anspruch 7 oder Anspruch 8
wobei die Spannung in einer ersten Spannungszone
(22, 26) etwa 65 Pfund pro Zoll (11383,26 N/m) und
die Spannung in einer zweiten Spannungszone (24)
etwa 10 Pfund pro Zoll (1751,27 N/m) oder weniger
beträgt.

10. Flächenelement nach Anspruch 7 oder Anspruch 8,
wobei die Spannung in einer ersten Spannungszone
etwa 65 Pfund pro Zoll (11383,26 N/m) und die Span-
nung in einer zweiten Spannungszone etwa 35
Pfund pro Zoll (6129,45 N/m) oder weniger beträgt.

11. Flächenelement nach einem der Ansprüche 7 bis
10, wobei sich die Breite (W) von jeder Spannungs-
zone (20, 22, 24, 26), wenn die Hülle (40) in ihrem
entspannten Zustand ist, von der Breite (W) von je-
der unmittelbar benachbarten Spannungszone (20,
22, 24, 26) unterscheidet.

12. Flächenelement nach einem der Ansprüche 7 bis
11, ferner umfassend einen Stuhlrahmen (16), wel-
cher an dem Hüllentragrahmen (50) angebracht ist.

13. Flächenelement (12, 14) nach Anspruch 1, wobei
die Mehrzahl von Spannungszonen (20, 22, 24, 26,
28; 30, 32, 34) im wesentlichen parallel sind und wo-
bei jede Spannungszone (20, 22, 24, 26, 28; 30, 32,
34) eine Spannung auf das elastische Material ver-
körpert, welche von der durch eine andere Span-
nungszone (20, 22, 24, 26, 28; 30, 32, 34) verkör-

perten Spannung verschieden ist.

14. Flächenelement nach Anspruch 13, wobei die Span-
nung in einer ersten Spannungszone (20, 22, 24, 26,
28; 30, 32, 34) etwa 65 Pfund pro Zoll (11383,26
N/m) und die Spannung in einer zweiten Spannungs-
zone (20, 22, 24, 26, 28; 30, 32, 34) etwa 10 Pfund
pro Zoll (1751,27 N/m) oder weniger beträgt.

15. Flächenelement nach Anspruch 13, wobei die Span-
nung in einer ersten Spannungszone (20, 22, 24, 26,
28; 30, 32, 34) etwa 65 Pfund pro Zoll (11383,26
N/m) und die Spannung in einer zweiten Spannungs-
zone (20, 22, 24, 26, 28; 30, 32, 34) etwa 35 Pfund
pro Zoll (6129,45 N/m) oder weniger beträgt.

16. Flächenelement nach einem der Ansprüche 13 bis
15, wobei sich die Breite (W) von jeder Spannungs-
zone (20, 22, 24, 26, 28; 30, 32, 34), wenn die Hülle
(40) in ihrem entspannten Zustand ist, von der Breite
(W) von jeder unmittelbar benachbarten Span-
nungszone (20, 22, 24, 26, 28; 30, 32, 34) unter-
scheidet.

17. Vorrichtung zur Aufnahme eines Nutzers in einer sit-
zenden Position,�
wobei die Vorrichtung umfasst:�

einen Sitzrahmen (16); und
wenigstens ein Flächenelement (12) nach An-
spruch 1, welches an dem Sitzrahmen zum Ab-
stützen eines Nutzers der Vorrichtung ange-
bracht ist.

18. Vorrichtung nach Anspruch 17, ferner umfassend: �

eine Sitzplatte (104), welche an dem Sitzrah-
men (16) angebracht ist;
eine Unterrahmenplatte (108), welche an dem
Hüllenunterrahmen (50) angebracht ist; und
ein Befestigungsmittel (112), um die Unterrah-
menplatte (108) an der Sitzplatte (104) anzu-
bringen.

19. Vorrichtung nach Anspruch 17, wobei eine durch je-
de der Spannungszonen (20, 22, 24, 26, 28) verkör-
perte Spannung in einer gemeinsamen Richtung auf
das elastische Material ausgeübt wird.

20. Vorrichtung nach Anspruch 17 oder Anspruch 18,
wobei die Spannung in einer ersten Spannungszone
etwa 65 Pfund pro Zoll (11383,26 N/m) und die Span-
nung in einer zweiten Spannungszone etwa 10
Pfund pro Zoll (1751,27 N/m) oder weniger beträgt.

21. Vorrichtung nach Anspruch 18 oder Anspruch 19,
wobei die Spannung in einer ersten Spannungszone
etwa 65 Pfund pro Zoll (11383,26 N/m) und die Span-
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nung in einer zweiten Spannungszone etwa 35
Pfund pro Zoll (6129,45 N/m) oder weniger beträgt.

22. Vorrichtung nach einem der Ansprüche 17 bis 21,
wobei sich die Breite (W) von jeder Spannungszone
(20, 22, 24, 26), wenn die Hülle (40) in ihrem ent-
spannten Zustand ist, von der Breite (W) von jeder
unmittelbar benachbarten Spannungszone (20, 22,
24, 26) unterscheidet.

Revendications

1. Panneau (12 ; 14) comprenant :�

une enveloppe (40) de matériau élastique, ladite
enveloppe ayant une ouverture (42) avec une
fermeture (44) pour fermer l’enveloppe (40) ; et
un cadre de support d’enveloppe (50) étant es-
sentiellement rigide et formé dans une boucle
fermée, ledit cadre de support d’enveloppe (50)
étant positionné à l’intérieur de ladite enveloppe
(40) et tendant le matériau élastique de l’enve-
loppe (40) dans une ou plusieurs zones de ten-
sion (20, 22, 24, 26, 28 ; 30, 32, 34) ;
dans lequel ladite fermeture (44) est fermée
pour envelopper le cadre de support d’envelop-
pe (50) avec le matériau élastique ;

caractérisé en ce que : �

lesdites une ou plusieurs zones de tension (20,
22, 24, 26 ; 30, 32, 34) comprennent une plura-
lité de zones de tension contiguës (20, 22, 24,
26 ; 30, 32, 34) où chaque zone de tension (20,
22, 24, 26 ; 30, 32, 34) représente une tension
sur le matériau élastique qui est différente de la
tension représentée par chaque zone de tension
immédiatement adjacente (20, 22, 24, 26 ; 30,
32, 34).

2. Panneau selon la revendication 1 dans lequel la ten-
sion représentée par chacune des zones de tension
(20, 22, 24, 26 ; 30, 32, 34) est appliquée au matériau
élastique dans une direction commune.

3. Panneau selon la revendication 1 ou la revendication
2 dans lequel la tension dans une première zone de
tension (22, 26) est d’environ 65 livres par pouce (11
383,26 N/m) et la tension dans une seconde zone
de tension (20, 28) est d’environ 10 livres par pouce
(1 751,27 N/m) ou moins.

4. Panneau selon la revendication 1 ou la revendication
2 dans lequel la tension dans une première zone de
tension (22, 26) est d’environ 65 livres par pouce (11
383,26 N/m) et la tension dans une seconde zone
de tension (24) est d’environ 35 livres par pouce (6

129,45 N/m) ou moins.

5. Panneau selon l’une quelconque des revendications
1 à 4 dans lequel la largeur (W) de chaque zone de
tension (20, 22, 24, 26 ; 30, 32, 34) lorsque l’enve-
loppe (40) se trouve dans son état relaxé est diffé-
rente de la largeur (W) de chaque zone de tension
immédiatement adjacente (20, 22, 24, 26 ; 30, 32,
34).

6. Panneau selon l’une quelconque des revendications
1 à 5, comprenant en outre un cadre de siège (16)
fixé audit cadre de support d’enveloppe (50).

7. Panneau selon la revendication 1 dans lequel l’en-
veloppe comprend : �

une première couche (100) du matériau élasti-
que en élastique opposée à une seconde cou-
che (102) de matériau résilient ; et

dans lequel le cadre de support d’enveloppe (50)
tend chaque couche (100, 102) du matériau élasti-
que de l’enveloppe (40) dans une ou plusieurs zones
de tension (20, 22, 24, 26) ; �
ladite seconde couche (102) de matériau élastique
fournit un support de surcharge lorsque le charge-
ment sur la première couche de matériau élastique
conduit ladite première couche (100) de matériau
élastique à venir en contact avec la seconde couche
(102) de matériau élastique.

8. Panneau selon la revendication 7 dans lequel la ten-
sion représentée par chacune des zones de tension
(20, 22, 24, 26) est appliquée au matériau élastique
dans une direction commune.

9. Panneau selon la revendication 7 ou la revendication
8 dans lequel la tension dans une première zone de
tension (22, 26) est d’environ 65 livres par pouce (11
383,26 N/m) et la tension dans une seconde zone
de tension (24) est d’environ 10 livres par pouce (1
751,27 N/m) ou moins.

10. Panneau selon la revendication 7 ou la revendication
8 dans lequel la tension dans une première zone de
tension est d’environ 65 livres par pouce (11 383,26
N/m) et la tension dans une seconde zone de tension
est d’environ 35 livres par pouce (6 129,45 N/m) ou
moins.

11. Panneau selon l’une quelconque des revendications
7 à 10 dans lequel la largeur (W) de chaque zone
de tension (20, 22, 24, 26) lorsque l’enveloppe (40)
se trouve dans son état relaxé est différente de la
largeur (W) de chaque zone de tension immédiate-
ment adjacente (20, 22, 24, 26).

13 14 



EP 1 488 718 B1

9

5

10

15

20

25

30

35

40

45

50

55

12. Panneau selon l’une quelconque des revendications
7 à 11, comprenant en outre un cadre de siège (16)
fixé audit cadre de support d’enveloppe (50).

13. Panneau (12, 14) selon la revendication 1 dans le-
quel la pluralité de zones de tension (20, 22, 24, 26,
28 ; 30, 32, 34) sont essentiellement parallèles et où
chaque zone de tension (20, 22, 24, 26, 28 ; 30, 32,
34) représente une tension sur le matériau élastique
qui est différente de la tension représentée par une
zone de tension différente (20, 22, 24, 26, 28 ; 30,
32, 34).

14. Panneau selon la revendication 13 dans lequel la
tension dans une première zone de tension (20, 22,
24, 26, 28 ; 30, 32, 34) est d’environ 65 livres par
pouce (11 383,26 N/m) et la tension dans une se-
conde zone de tension (20, 22, 24, 26, 28 ; 30, 32,
34) est d’environ 10 livres par pouce (1 751,27 N/m)
ou moins.

15. Panneau selon la revendication 13 dans lequel la
tension dans une première zone de tension (20, 22,
24, 26, 28 ; 30, 32, 34) est d’environ 65 livres par
pouce (11,383 26 N/m) et la tension dans une se-
conde zone de tension (20, 22, 24, 26, 28 ; 30, 32,
34) est d’environ 35 livres par pouce (6 129,45 N/m)
ou moins.

16. Panneau selon l’une quelconque des revendications
13 à 15 dans lequel la largeur (W) de chaque zone
de tension (20, 22, 24, 26, 28 ; 30, 32, 34) lorsque
l’enveloppe (40) se trouve dans son état relaxé est
différente de la largeur (W) de chaque zone de ten-
sion immédiatement adjacente (20, 22, 24, 26, 28 ;
30, 32, 34).

17. Dispositif pour recevoir un occupant dans une posi-
tion assise, ledit dispositif comprenant :�

un cadre de siège (16) ; et
au moins un panneau (12) selon la revendication
1 fixé audit cadre de siège pour supporter un
occupant du dispositif.

18. Dispositif selon la revendication 17, comprenant en
outre :�

une plaque de siège (104) fixée au cadre de
siège (16) ;
une plaque de sous-�cadre (108) fixée au sous-
cadre d’enveloppe (50) ; et
une fermeture (112) pour fixer la plaque de sous-
cadre (108) à la plaque de siège (104).

19. Dispositif selon la revendication 17 dans lequel la
tension représentée par chacune des zones de ten-
sion (20, 22, 24, 26, 28) est appliquée au matériau

élastique dans une direction commune.

20. Dispositif selon la revendication 17 ou la revendica-
tion 18 dans lequel la tension dans une première
zone de tension est d’environ 65 livres par pouce
(11 383,26 N/m) et la tension dans une seconde zone
de tension est d’environ 10 livres par pouce (1 751,27
N/m) ou moins.

21. Dispositif selon la revendication 18 ou la revendica-
tion 19 dans lequel la tension dans une première
zone de tension est d’environ 65 livres par pouce
(11 383,26 N/m) et la tension dans une seconde zone
de tension est d’environ 35 livres par pouce (6 129,45
N/m) ou moins.

22. Dispositif selon l’une quelconque des revendications
17 à 21 dans lequel la largeur (W) de chaque zone
de tension (20, 22, 24, 26) lorsque l’enveloppe (40)
se trouve dans son état relaxé est différente de la
largeur (W) de chaque zone de tension immédiate-
ment adjacente (20, 22, 24, 26).
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