
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

02
3 

77
7

B
1

TEPZZ Z ¥777B_T
(11) EP 2 023 777 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
03.07.2019 Bulletin 2019/27

(21) Application number: 07794489.0

(22) Date of filing: 03.05.2007

(51) Int Cl.:
A47C 7/28 (2006.01) A47C 23/00 (2006.01)

(86) International application number: 
PCT/US2007/010625

(87) International publication number: 
WO 2007/133458 (22.11.2007 Gazette 2007/47)

(54) SUSPENDED PIXELATED SEATING STRUCTURE

GEPIXELTE FEDERSITZKONSTRUKTION

STRUCTURE D’ASSISE SUSPENDUE À MAILLAGE

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IS IT LI LT LU LV MC MT NL PL PT RO SE 
SI SK TR

(30) Priority: 12.05.2006 US 433891

(43) Date of publication of application: 
18.02.2009 Bulletin 2009/08

(73) Proprietor: Herman Miller, Inc.
Zeeland, MI 49464 (US)

(72) Inventors:  
• BRILL, Ryan, S.

Allendale, MI 49401 (US)
• VANDERIET, Douglas, M.

Holland, MI 49424 (US)
• ALDRICH, John, F.

Grandville, MI 49418 (US)
• HILL, Christopher, C.

Holland, MI 49422 (US)
• KURRASCH, Andrew, J.

Saugatuck, MI 49453 (US)

• SLAGH, James, D.
Holland, MI 49423 (US)

• PARKINSON, Matthew
State College, PA 16801 (US)

• REED, Matthew, P.
Ann Arbor, MI 48105 (US)

• WEBER, Jeffrey, A.
Golden Valley, MN 55422 (US)

• COFFIELD, Timothy, P.
Grand Rapids
MI 49546 (US)

(74) Representative: Boult Wade Tennant LLP
5th Floor, Salisbury Square House 
8, Salisbury Square
London EC4Y 8AP (GB)

(56) References cited:  
EP-A2- 1 607 028 WO-A1-96/22478
DE-A1- 19 828 648 US-A- 3 126 554
US-A- 3 126 554 US-A- 5 558 314
US-A- 5 588 165 US-A- 5 787 533
US-A- 5 787 533 US-A- 6 113 082



EP 2 023 777 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND OF THE INVENTION

1. Technical Field.

[0001] The invention relates to load support structures.
In particular, the invention relates to suspended pixelated
seating structures.

2. Related Art.

[0002] Most people spend a significant amount of time
sitting each day. Inadequate support can result in re-
duced productivity, body fatigue, or even adverse health
conditions such as chronic back pain. Extensive resourc-
es have been devoted to research and development of
chairs, benches, mattresses, sofas, and other load sup-
port structures.
[0003] In the past, for example, chairs have encom-
passed designs ranging from cushions to more complex
combinations of individual load bearing elements. These
past designs have improved the general comfort level
provided by seating structures, including providing form
fitting comfort for a user’s general body shape. Some
discomfort, however, may still arise even from the im-
proved seating structures. For example, a seating struc-
ture, though tuned to conform to a wide variety of general
body shapes, may resist conforming to a protruding wal-
let, butt bone, or other local irregularity in body shape.
This may result in discomfort as the seating structure
presses the wallet or other body shape irregularity up
into the seated person’s backside. EP 1 607 028 A2 dis-
closes for example a similar suspended pixelated seating
structure, representing the preamble of claim 1 of the
present invention.
[0004] Thus, while some progress has been made in
providing comfortable seating structures, there remains
a need for improved seating structures tuned to fit and
conform to a wide range of body shapes and sizes.

SUMMARY

[0005] According to the present disclosure, there is
provided a suspended pixelated seating structure ac-
cording to claim 1.
[0006] A suspended pixelated seating structure pro-
vides comfortable and durable seating support. The sus-
pended pixelated seating structure includes multiple co-
operative layers to maximize global comfort and support
while enhancing adaptation to localized irregularities in
body shape. The cooperative layers each use independ-
ent elements such as pixels, springs, support rails, and
other elements to provide significant comfort for localized
protrusions or irregularities, as well as for general or more
uniform characteristics, in an applied load, such as that
applied when a person sits in a chair. The suspended
pixelated seating structure also uses aligned material to

provide a flexible yet durable seating structure. In this
manner each portion of the suspended pixelated seating
structure may independently conform to and support non-
uniform shapes, sizes, weights, and other load charac-
teristics.
[0007] The suspended pixelated seating structure in-
cludes a macro compliance layer, a micro compliance
layer, and a load support layer. The macro compliance
layer provides controlled deflection of the seating struc-
ture upon application of a load. The macro compliance
layer includes multiple primary support rails which also
support the micro compliance layer. The macro compli-
ance layer may also include multiple tensile expansion
members which may include an aligned material to facil-
itate deflection of the macro compliance layer when a
load is imposed. The macro compliance layer further in-
cludes multiple expansion control strands connected be-
tween the multiple primary support rails. As the tensile
expansion members facilitate deflection of the macro
compliance layer, the expansion control strands may in-
hibit excess deflection. Accordingly, the suspended
pixelated seating structure is tuned to be highly sensitive
and conform to very light loads, while providing controlled
deflection for heavier loads.
[0008] The micro compliance layer facilitates added
and independent deflection upon application of a load to
the suspended pixelated seating structure. The micro
compliance layer includes multiple spring elements sup-
ported by the multiple primary support rails. The multiple
spring elements each include a top and a deflection mem-
ber. Each of the multiple spring elements may independ-
ently deflect under a load based upon a variety of factors,
including the spring type, relative position of the spring
element within the suspended pixelated seating struc-
ture, spring material, spring dimensions, connection type
to other elements of the suspended pixelated seating
structure, and other factors.
[0009] The load support layer may be the layer upon
which a load is applied. The load support layer includes
multiple pixels positioned above the multiple spring ele-
ments. The multiple pixels contact with the tops of the
multiple spring elements. Like the multiple spring ele-
ments, the multiple pixels may also provide a response
to an applied load independent of the responses of ad-
jacent pixel.
[0010] Accordingly, the suspended pixelated seating
structure includes cooperative yet independent layers,
with each layer including cooperative yet independent
elements, to provide maximized global support and com-
fort to an applied load while also adapting to and sup-
porting localized load irregularities. Further, the load sup-
port independence provided by the suspended pixelated
seating structure allows specific regions to adapt to any
load irregularity without substantially affecting the load
support provided by adjacent regions.
[0011] Other systems, methods, features and advan-
tages of the invention will be, or wilt become, apparent
to one with skill in the art upon examination of the follow-
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ing figures and detailed description. It is intended that all
such additional systems, methods, features and advan-
tages be included within this description, be within the
scope of the invention, and be protected by the following
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The invention can be better understood with ref-
erence to the following drawings and description. The
components in the figures are not necessarily to scale,
emphasis instead being placed upon illustrating the prin-
ciples of the invention. Moreover, in the figures, like ref-
erenced numerals designate corresponding parts
throughout the different views. Figures 8 and 10-27 do
not make part of the invention but serve illustrative pur-
poses only.

Figure 1 shows a portion of a suspended pixelated
seating structure.
Figure 2 shows a broader view of the suspended
pixelated seating structure shown in Figure 1.
Figure 3 shows the portion of the macro compliance
layer shown in Figure 1.
Figure 4 shows a support structure frame attachment
including multiple tensile expansion members.
Figure 5 shows a four sided tower spring.
Figure 6 shows the four sided tower spring shown in
Figure 5 deflecting under a load.
Figure 7 shows a plot of the approximate spring rate
of the four sided tower spring.
Figure 8 shows a top view of the macro and micro
compliance layers of a suspended pixelated seating
structure including multiple tensile expansion mem-
bers defined along the multiple primary support rails.
Figure 9 shows a coil spring.
Figure 10 shows a portion of a suspended pixelated
seating structure where the multiple spring elements
are multiple coil springs.
Figure 11 shows a broader view of the suspended
pixelated seating structure shown in Figure 10.
Figure 12 shows a squiggle spring connected be-
tween adjacent primary support rails and adjacent
secondary support rails.
Figure 13 shows the top view of a portion of a sus-
pended pixelated seating structure where the multi-
ple spring elements are squiggle springs.
Figure 14 shows an angled top view of the portion
of the suspended pixelated seating structure shown
in Figure 13.
Figure 15 shows a portion of a suspended pixelated
seating structure where the micro compliance layer
includes two sided tower springs.
Figure 16 shows a broader view of the portion of the
suspended pixelated seating structure shown in Fig-
ure 15.
Figure 17 shows a top view of the suspended pixe-
lated seating structure shown in Figure 16.

Figure 18 shows a side view of the suspended pix-
elated seating structure shown in Figure 16.
Figure 19 shows a portion of a load support layer
1900 that may be used in a suspended pixelated
seating structure.
Figure 20 shows a side view of the load support layer
shown in Figure 19.
Figure 21 shows a load support layer including mul-
tiple rectangular pixels interconnected at their sides
via multiple pixel connectors.
Figure 22 shows a side view of the load support layer
shown in Figure 21.
Figures 23 shows a load support layer including mul-
tiple contoured pixels.
Figure 24 shows an angled view of the load support
layer shown in Figure 23.
Figure 25 shows a side view of the load support layer
shown in Figures 23 and 24.
Figure 26 shows a close up of one of the contoured
pixels shown in Figures 23 and 24.
Figure 27 shows a side view of a suspended pixe-
lated seating structure including a bolstering mem-
ber.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0013] The suspended pixelated seating structure gen-
erally refers to an assembly of multiple (e.g., three) co-
operative layers for implementation in or as a load bear-
ing structure, such as in a chair, bed, bench, or other load
bearing structures. The cooperative layers include mul-
tiple elements, including multiple independent elements,
to maximize the support and comfort provided. The ex-
tent of the independence exhibited by the multiple ele-
ments may depend upon, or be tuned according to, indi-
vidual characteristics of each element, the connection
type used to interconnect the multiple elements, or other
the structural or design characteristics of the suspended
pixelated seating structure. The multiple elements de-
scribed below may be individually designed, positioned,
or otherwise configured to suit the load support needs
for a particular individual or application. In addition, the
dimensions discussed below with reference to the vari-
ous multiple elements are examples only and may vary
widely depending upon the particular desired implemen-
tation and on the factors noted below.
[0014] Figure 1 shows a portion of a suspended pixe-
lated seating structure 100. The suspended pixelated
seating structure 100 includes a macro compliance layer
102, a micro support layer 104, and a load support layer
106.
[0015] The macro compliance layer 102 includes mul-
tiple primary support rails 108, multiple expansion control
strands 110, and a support structure frame attachment
112. Each multiple primary support rail 108 also includes
multiple secondary support rails 114 extending from the
primary support rail 108.
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[0016] The support structure frame attachment 112
may include a frame attachment rail 116 and multiple
frame connectors 118 defined along the frame attach-
ment rail 116. The support structure frame attachment
112 also includes multiple rail attachment nodes 120 and
multiple tensile expansion members 122 connected be-
tween the multiple frame connectors 118 and multiple
rail attachment nodes 120.
[0017] The micro compliance layer 104 includes mul-
tiple spring elements 124 above (e.g., supported by or
resting on) the multiple primary support rails 108. Each
of the multiple spring elements 124 includes a top 126,
a deflectable member 128, and multiple spring attach-
ment members 130. In Figure 1 the multiple spring ele-
ments 124 are four sided tower springs. The multiple
spring elements 124 may alternatively include a variety
of spring types, as is discussed below.
[0018] The load support layer 106 includes multiple
pixels 132. Each of the multiple pixels 132 includes an
upper surface 134 and a lower surface. The lower surface
of each of the multiple pixels 132 includes a stem 136
which contacts with the top 126 of at least one of the
spring elements 124. The multiple pixels 132 may also
include one or more openings 138 defined within the mul-
tiple pixels 132. The openings 138 may increase the flex-
ibility of the multiple pixels 132. The openings 138 may
also be positioned and/or defined to function as ventila-
tion elements to provide aeration to the suspended pix-
elated seating structure 100. The openings 138 may also
be positioned and designed for aesthetic appeal. The
multiple pixels 132 may be interconnected with multiple
pixel connectors 148.
[0019] The macro compliance layer 102 connects to a
support structure frame via the support structure frame
attachment 112. The support structure frame may be the
frame of chair, bench, bed, or other load support struc-
ture. As described in this application, the macro compli-
ance layer 102 may include the support structure frame
attachment 112. In other examples, the support structure
frame attachment 112 may be separate from the macro
compliance layer 102. For example, the support structure
frame may alternatively include the support structure
frame attachment 112. In yet other examples, the sus-
pended pixelated seating structure 100 may omit the sup-
port structure frame attachment 112. Figure 4 shows a
close-up view of the support structure frame attachment
112.
[0020] The frame connectors 118 may define frame
attachment openings 140 for connection to the support
structure frame. The frame connectors 118 may alterna-
tively include cantilevered elements for securing the sup-
port structure frame attachment 112 to openings defined
in the support structure frame. As another alternative,
the support structure frame attachment 112 may omit the
frame attachment rail 116. In this example, the frame
connectors 118 may be independent of the adjacent
frame connectors 118, except through their respective
connections to the support structure frame. The support

structure frame attachment 112 may connect to the sup-
port structure frame via a snap fit connection, an integral
molding, or other connection methods.
[0021] The support structure frame attachment 112 al-
so includes the multiple tensile expansion members 122.
The multiple tensile expansion members 122 may con-
nect between the frame attachment rail 116 and the rail
attachment nodes 120. The multiple tensile expansion
members 122 are flexible elements with high tensile
strength, allowing the macro compliance layer 102 to ef-
fectively respond under light loads while remaining se-
cure under heavier loads. The multiple tensile expansion
members 122 include aligned material. The material may
be the flexible material used to injection mold the support
structure frame attachment, i.e., TPE’s, PP’s, TPU’s, or
other flexible materials. The material may be aligned us-
ing a variety of methods including compression and/or
tension aligning methods.
[0022] The multiple tensile expansion members 122
connect to multiple ends 142 of the multiple primary sup-
port rails 108 via the rail attachment nodes 120. The mul-
tiple ends 142 of the multiple primary support rails 108
may be cantilevered ends 142. The rail attachment nodes
120 may define an opening 146 for connection to the
cantilevered ends 142 of each multiple primary support
rail 108. This connection may include a snap-fit connec-
tion, integrally molding the multiple tensile expansion
members 122 to the ends 142 of the primary support rails
108, or other connection methods.
[0023] The support structure frame attachment 112 in
Figure 1 may be injection molded from a flexible material
such as a thermal plastic elastomer (TPE), including Am-
itel EM400 or 460, a polypropylene (PP), a thermoplastic
polyurethane (TPU), or other soft, flexible materials. The
support structure frame attachment 112 may be posi-
tioned around all or a portion of the perimeter of the macro
compliance layer 102. Accordingly, the suspended pix-
elated seating structure 100 is suspended from the sup-
port structure frame.
[0024] The multiple primary support rails 108, multiple
secondary support rails 114, and multiple expansion con-
trol strands 110 shown in Figure 1 may be injection mold-
ed from a stiff material, such as glass fiber-reinforced
polybutylene terephthalate (GF-PBT), glass fiber-rein-
forced polyamide (GF-PA), or other firm materials.
[0025] The multiple primary support rails 108 shown in
Figure 1 include multiple shafts 144 having four sides
and the multiple ends 142. The multiple primary support
rails 108, however, may include alternative geometries.
For example, each of the multiple primary support rails
108 may include a cylindrical shaft, as shown in Figures
11 and 12. Alternatively, the multiple primary support rails
108 may include a series of nodes and/or tensile expan-
sion members defined along the primary support rails
108, as shown in Figure 10.
[0026] As described above, the ends 142 of the multi-
ple primary support rails 108 may be cantilevered ends
142, as shown in Figure 4, for attachment to the support
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structure frame attachment 112. Alternatively, the ends
142 of the primary support rails 108 may define an open-
ing for attachment to the multiple tensile expansion mem-
bers 122. As another alternative, the ends 142 may be
integrally molded to the support structure frame attach-
ment 112. Further, the ends 142 of the multiple primary
support rails 108 may instead connect to the support
structure frame. As yet another alternative, the support
structure frame attachment 112 may be replaced by
frame springs such that the multiple primary support rails
108 are suspended from the support structure frame via
the frame springs. The frame springs may be conven-
tional springs or other spring types.
[0027] Figure 1 shows the multiple tensile expansion
members 122 extending from and attaching to the ends
142 of the multiple primary support rails 108. In other
examples, including in those described below, the mul-
tiple tensile expansion members 122 may alternatively
be defined along the multiple primary support rails 108
and/or along the multiple secondary support rails 114. In
such examples the ends 142 of the multiple primary
and/or secondary support rails 108 and 114 may connect
to the support structure frame attachment 112. Where
the suspended pixelated seating structure 100 defines
multiple tensile expansion members 122 along the mul-
tiple primary and/or secondary support rails 108 and 114,
the macro compliance layer 102, including the multiple
primary and secondary support rails 108 and 114 and
multiple expansion control strands 110, may be injection
molded from the softer, flexible materials used to form
the support structure frame attachment 112 discussed
above.
[0028] Multiple tensile expansion members 122 de-
fined along the multiple primary and/or secondary sup-
port rails 108 and 114 may be aligned using a variety of
methods including compression and/or tension aligning
methods. For example, in examples where the multiple
tensile expansion members 122 are defined along the
multiple primary and secondary support rails 108 and
114, the aligned portions defined along the multiple pri-
mary support rails 108 may be compression aligned while
the aligned portion defined along the multiple secondary
support rails 114 may be tension aligned, or visa versa.
[0029] The alternative suspended pixelated seating
structures discussed below define the multiple tensile ex-
pansion members 122 along the multiple primary support
rails 108. In the examples discussed below, the multiple
tensile expansion members 122 may be defined along
substantially the entire length of the multiple primary sup-
port rails 108 or as discrete aligned segments along the
length of the multiple primary support rails 108. In each
alternative example below, the multiple tensile expansion
members 122 may alternatively be included in the sup-
port structure frame attachment 112 in the manner shown
in Figure 1.
[0030] As the macro compliance layer 102 deflects
downward when a load is applied to the suspended pix-
elated seating structure 100, the multiple primary support

rails 108 may spread apart from each other to facilitate
adaptation to the load. The multiple expansion control
strands 110 provide for controlled separation of the mul-
tiple primary support rails 108 to prevent the macro com-
pliance layer 102 from excess separation, such as when
a heavier load is applied. The multiple expansion control
strands 110 may be non-linear, as shown in Figure 1. In
this manner, the multiple expansion control strands 110
can provide slack for the separation of the multiple pri-
mary support rails 108.
[0031] The amount of slack provided by the multiple
expansion control strands 110 may be tuned in a variety
of ways. For example, the number and/or degree of
bends in the multiple expansion control strands 110 may
affect the amount of slack provided. In addition, varying
the type of material used to form the multiple expansion
control strands 110 may affect the amount of slack. The
multiple expansion control strands 110 may alternatively
be linear, as shown, for example, in Figure 15.
[0032] Figure 1 shows the multiple expansion control
strands 110 connected between the ends 142 of each
adjacent primary support rail 108. Alternatively, the mul-
tiple expansion control strands 110 may connect be-
tween less than all adjacent primary support rails 108.
For example, the multiple expansion control strands 110
may connect between every other set of adjacent primary
support rails 108. The multiple expansion control strands
110 may also connect between adjacent primary support
rails 108 at multiple positions along the length of the mul-
tiple primary support rails 108, as shown, for example,
in Figure 10.
[0033] The multiple secondary support rails 114 pro-
vide further support to the suspended pixelated seating
structure 100. In particular, the multiple primary and sec-
ondary support rails 108 and 114 support the multiple
spring elements 124 of the micro compliance layer 104.
The multiple spring elements 124 may be secured on
adjacent primary support rails 108 and on adjacent sec-
ondary support rails 114 via the spring attachment mem-
bers 130. The spring attachment members 130 may be
integrally molded to the primary and secondary support
rails 108 and 114, may attach via a snap-fit connection,
or may be secured using other methods.
[0034] The macro compliance layer 102 may or not be
pre-loaded. For example, prior to connecting the macro
compliance layer 102 may initially be formed, such as
through the injection molding process, with a shorter
length than is needed secure the macro compliance layer
102 to the support structure frame. Before securing the
macro compliance layer 102 to the support structure
frame, the macro compliance layer 102 may be stretched
or compressed to several times its original length. As the
macro compliance layer 102 settles down after being
stretched, the macro compliance layer 102 may be se-
cured to the support structure frame when the macro
compliance layer 102 settles to a length that matches the
width of the support structure frame.
[0035] As another alternative, the macro compliance
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layer 102 may settle down and then be repeatedly re-
stretched until the settled down length of the macro com-
pliance layer 102 matches the width of the support struc-
ture frame. The macro compliance layer may be pre-load-
ed in multiple directions, such as along its length and/or
width. In addition, different pre-loads may be applied to
different regions of the macro compliance layer 102. Ap-
plying different pre-loads according to region may be
done in a variety of ways, such as by varying the amount
of stretching or compressing at different regions and/or
varying the thickness of different regions.
[0036] Figure 1 shows an example of the micro com-
pliance layer 104 in which the multiple spring elements
124 are four sided tower springs. The four sided tower
spring is described below and shown in Figures 5 and 6.
The multiple spring elements 124 shown in Figure 1 have
an approximate length and width of 40 mm x 40 mm and
an approximate height of 16mm. However, each of the
multiple spring elements 124 may include alternative di-
mensions according to a variety of factors including the
spring element’s 124 relative location in the suspended
pixelated seating structure 100, the needs of a specific
application, or according to a number of other consider-
ations. For example, the height may be varied to provide
a three-dimensional contour to the suspended pixelated
seating structure 100, providing a dish-like appearance
to the suspended pixelated seating structure 100. In this
example, the height of the multiple springs elements 124
positioned in the center portion of the micro compliance
layer 104 may be less than the height of the multiple
spring elements 124 positioned at the outer portions of
the micro compliance layer 104, with a gradual or other
type of increase in height in the multiple spring elements
124 between the center and outer portions of the micro
compliance layer 104.
[0037] Alternatively, the micro compliance layer 104
may include a variety of other spring types. Examples of
other spring types, as well as how they may be imple-
mented in a suspended pixelated seating structure, are
described below and shown in Figures 9-18. The spring
types used in the micro compliance layer 104 may include
alternative orientations. For example, the spring types
may be oriented upside-down, relative their orientation
described in this application. In this example, the portion
of the spring described in this application as the top would
be oriented towards and connect to the macro compli-
ance layer. Further, in this example the deflectable mem-
bers may connect to the load support layer. The deflecta-
ble members may connect to the load support layer via
multiple spring attachment members However, the ex-
amples discussed in this application do not constitute an
exhaustive list of the spring types, or possible orienta-
tions of spring types, that may be used to form the micro
compliance layer 104. The spring elements 124 may ex-
hibit a range of spring rates, including linear, non-linear
decreasing, non-linear increasing, or constant rate spring
rates. Figure 7 shows a plot of the approximate non-linear
decreasing spring rate for the four side tower spring 124.

[0038] The micro support layer 104 connects on the
macro compliance layer 102. In particular, the spring at-
tachment members 130 connect on the multiple primary
support rails 108 and in some examples, on the multiple
secondary support rails 114. This connection may be an
integral molding, a snap fit connection, or other connec-
tion method. The multiple spring elements 124 may be
injection molded from a TPE, such as Arnitel EM460,
EM550, or EL630, a TPU, a PP or from other flexible
materials. The multiple spring elements 124 may be in-
jection molded individually or as a sheet of multiple spring
elements 124.
[0039] As the micro compliance layer 104 includes
multiple substantially independent deflectable elements,
i.e., the multiple spring elements 124, adjacent portions
of the micro compliance layer 104 may exhibit substan-
tially independent responses to a load. In this manner,
the suspended pixelated seating structure 100 not only
deflects and conforms under the "macro" characteristics
of the applied load, but also provides individual, adapta-
ble deflection to "micro" characteristics of the applied
load.
[0040] The micro compliance layer 104 may also be
tuned to exhibit varying regional responses in any par-
ticular zone, area, or portion of the support structure to
provide specific support for specific parts of an applied
load. The regional response zones may differ in stiffness
or any other load support characteristic, for example.
Certain portions of the suspended pixelated seating
structure 100 may be tuned with different deflection char-
acteristics. One or more individual pixels which form a
regional response zone, for example, may be specifically
designed to a selected stiffness for any particular portion
of the body. These different regions of the suspended
pixelated seating structure 100 may be tuned in a variety
of ways. As described in more detail below with reference
to the load support layer 106, variation in the spacing
between the lower surface of each pixel 132 and the mac-
ro compliance layer 102 (referring to the spacing meas-
ured when no load is present) may vary the amount of
deflection exhibited under a load. The regional deflection
characteristics of the suspended pixelated seating struc-
ture 100 may be tuned using other methods as well, in-
cluding using different materials, spring types, thickness-
es, geometries, or other spring characteristics for the
multiple spring elements 124 depending on their relative
locations in the suspended pixelated seating structure
100.
[0041] The load support layer 106 connects to the mi-
cro compliance layer 104. The lower surface of each pixel
132 is secured to the top 126 of a corresponding spring
element 124. This connection may be an integral mold-
ing, a snap fit connection, or other connection method.
The lower surface may connect to the top 126 of the
spring element 124, or may include a stem 136 or other
extension for resting upon or connecting to the spring
elements 124. The top 126 of each spring element 124
may define an opening for receiving the stem 136 of the
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corresponding pixel. Alternatively, the top 126 of each
multiple spring element 124, or of any other type of spring
element described below, may include a stem or post for
connecting to an opening defined in the corresponding
pixel.
[0042] Whether the lower surface of each pixel 132
includes a stem 136 may depend on the type of spring
element 124 used, a predetermined spring deflection lev-
el, and/or other characteristics or specifications. When a
load presses down on the load support layer 106, the
multiple pixels 132 press down on the tops 126 of the
multiple spring elements 124. In response, the multiple
spring elements 124 deflect downward to accommodate
the load. As the multiple spring elements 124 deflect
downward, the lower surfaces of the multiple pixels 132
move toward the macro compliance layer 102. One or
more multiple spring elements 124 may deflect far
enough such that the lower surfaces of the corresponding
pixels 132 abut on top of the macro compliance layer
102. In this instance, the spring element 124 correspond-
ing to the pixel 132 whose lower surface abuts with the
macro compliance layer 102 may not deflect further, rel-
ative to itself.
[0043] The amount of deflection exhibited by the spring
element 124 before the lower surface of the correspond-
ing pixel 132 abuts on top of the macro compliance layer
102 is the spring deflection level. Relative to ground, how-
ever, the multiple spring elements 124 may deflect further
in that the micro compliance layer 104 may deflect down-
ward under a load as the macro compliance 102 layer
deflects under a load. As such, the multiple spring ele-
ments 124 may individually deflect under a load accord-
ing to the spring deflection level, and may also, as part
of the micro compliance layer 104, deflect further as the
micro compliance layer 104 bends downward under a
load.
[0044] The spring element 124 may stop deflecting un-
der a load when the lower surface of the pixel 132 abuts
on top of some portion of the micro compliance layer 104
such as on top of the multiple spring attachment members
130. This may be the case where the spring attachment
members 130 are positioned above the macro compli-
ance layer 102, such as in the suspended pixelated seat-
ing structure 100 shown in Figure 1.
[0045] The spring deflection level may be determined
before manufacture and designed into the suspended
pixelated seating structure 100. For example, the sus-
pended pixelated seating structure may be tuned to ex-
hibit an approximately 25 mm of spring deflection level.
In other words, the suspended pixelated seating structure
100 may be designed to allow the multiple spring ele-
ments 124 to deflect up to approximately 25 mm. Thus
where the micro compliance layer 104 includes spring
elements 124 of 16 mm height (i.e., the distance between
the top of the macro compliance layer 102 and the top
126 of the spring element 124), the lower surfaces of the
multiple pixels 132 may include a 9 mm stem. As another
example, where the micro compliance layer 104 includes

spring elements 124 of 25 mm height, the lower surfaces
of the multiple pixels 132 may omit stems; but may rather
connect to the tops 126 of the multiple spring elements
124. As explained above, the height of each spring ele-
ment 124 may vary according to a number of factors,
including its relative position within the suspended pixe-
lated seating structure 100.
[0046] The multiple pixels 132 may be interconnected
with multiple pixel connectors 148. The L-shaped ele-
ment shown in Figure 1 is a cross sectional portion of a
pixel connector 148. Accordingly, Figure 1 shows the
multiple pixels 132 interconnected at their sides via the
multiple pixel connectors 148. The load support layer 106
may include a variety of pixel connectors 148, such as
planar or non-planar connectors, recessed connectors,
bridged connectors, or other elements for interconnect-
ing the multiple pixels 132, as described below. The mul-
tiple pixel connectors 148 may be positioned at a variety
of locations with reference to the multiple pixels 132. For
example, the multiple pixels connectors 148 may be po-
sitioned at the comers, sides, or other positions in relation
to the multiple pixels 132. The multiple pixel connectors
148 provide an increased degree of independence as
between adjacent pixels 132, as well as enhanced flex-
ibility to the load support layer 106. For example, the
multiple pixel connectors 148 may allow for flexible down-
ward deflection, as well as for individual pixels 132 to
move or rotate laterally with a significant amount of in-
dependence.
[0047] The multiple pixels 132 may define openings
138 within the pixels 132 for added deflection of the sus-
pended pixelated seating structure 100. The openings
138 allow for added flexibility and adaptation by the mul-
tiple pixels 132 when placed under a load. The openings
138 may also be defined within the multiple pixels 132
to enhance the aesthetic characteristics of the suspend-
ed pixelated seating structure 100.
[0048] The load support layer 106 may be injection
molded from a flexible material such as a TPE, PP, TPU,
or other flexible materials. In particular, the load support
layer 106 may be formed from independently manufac-
tured pixels 132, or may be injection molded as a sheet
of multiple pixels 132. The load support layer 106 may
also connect to a support structure via support structure
connection elements, as is described below and shown,
for example, in Figure 23.
[0049] When under a load, the load may contact with
and press down on the load support layer 106. Alterna-
tively, the suspended pixelated seating structure 100
may also include a seat covering layer secured above
the load support layer 106. The seat covering layer may
include a cushion, fabric, leather, or other seat covering
materials. The seat covering layer may provide enhanced
comfort and/or aesthetics to the suspended pixelated
seating structure 100.
[0050] Figure 2 shows a broader view of the suspend-
ed pixelated seating structure 100 shown in Figure 1.
While Figure 2 shows a rectangular suspended pixelated
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seating structure 100, the suspended pixelated seating
structure 100 may include alternative shapes, including
a circular shape. The support structure frame attachment
112 may be positioned around all or a portion of the pe-
rimeter of the suspended pixelated seating structure 100.
[0051] Figure 3 shows a portion of the macro compli-
ance layer 102. As noted above in connection with Figure
1, the macro compliance layer 102 includes the multiple
primary support rails 108, multiple secondary support
rails 114, and multiple expansion control strands 110.
The multiple primary support rails 108 include multiple
cantilevered ends 142 for attachment to the support
structure frame attachment.
[0052] The multiple primary support rails 108 are
aligned substantially in parallel, but may adhere to other
alignments depending on the desired implementation.
The multiple primary support rails 108 may be of equal
length, or of varying lengths. For example, the length of
the multiple primary support rails 108 may vary where
the suspended pixelated seating structure 100 is de-
signed for attachment to a circular support structure.
[0053] The multiple secondary support rails 114 ex-
tend between adjacent primary support rails 108, but con-
tact with one primary support rail 108. The secondary
support rails 114 may be linear or non-linear. Non-linear
secondary support rails may function as expansion con-
trol strands to provide for controlled separation of the
multiple primary support rails 108 when a load is im-
posed.
[0054] Figure 4 shows the support structure frame at-
tachment 112. As described above, the support structure
frame attachment 112 includes the frame attachment rail
116, the multiple frame connectors 118, and the multiple
rail attachment nodes 120. The support structure frame
attachment 112 also includes the multiple tensile expan-
sion members 122 connected between the multiple rail
attachment nodes 120 and the frame connectors 118.
Figure 4 shows circular openings 140 and 146 defined
within the multiple frame connectors 118 and multiple rail
attachment nodes 120 respectively. These openings 140
and 146 may alternatively include other geometrically
shaped openings.
[0055] As described above, the macro compliance 102
layer may include the support structure frame attachment
112 for connection to the support structure frame; but
may alternatively omit the support structure frame attach-
ment 112 in connecting to the support structure frame.
Further, the support structure frame attachment 112 may
omit the multiple tensile expansion members 122, which
may alternatively be defined, for example, along the mul-
tiple primary support rails 108.
[0056] Figure 5 shows a four sided tower spring 500.
The four sided tower spring 500 includes a top 502, a
deflectable member 504, and multiple spring attachment
members 506. The top 502 connects to or supports the
lower surface of a pixel of the load support layer. The top
502 may define an opening 508 to facilitate the connec-
tion or interaction with a portion of a pixel.

[0057] The deflectable member 504 shown in Figure
5 includes four angled sides 510. The angled sides 510
connect to the top 502 of the spring member 124 and
angle downward from the top 502 toward bottoms 512
of the angled sides 510. The deflectable member 504
may define gaps 514 between the adjacent angled sides
510. In Figure 5, each gap 514 begins at the top 502 of
the spring member 124 and widens along the length of
the angled sides 510. The deflectable member 504 may
also define deflection slits 516 along the angled sides
510. The deflection slits 516 may begin at some point
between the top 502 of the spring member 124 and the
bottoms 512 of the angled sides 510, where the width of
each deflection slit 516 gradually widens downward to-
ward the bottom 512 of the angled sides 510. The gaps
514 defined between adjacent angled sides 510, as well
as the deflection slits 516 defined along the angled sides
510, help facilitate deflection of the spring 500 under a
load.
[0058] The four sided tower spring 500 may be tuned
with varying deflection characteristics depending on
where they are positioned within the micro compliance
layer. Varying one or more of the design characteristics
of the spring 500 may tune the spring element’s deflection
characteristics, such as spring rate.
[0059] The following are examples of design variations
that may be used to tune the four sided tower spring 500
to exhibit certain deflection characteristics. The slope,
length, thickness, material and/or width of the angled
sides 510 may vary. The angled sides 510 may not define
a deflection slit 516, or alternatively, may define the de-
flection slit 516 beginning closer or farther from the top
502 of the spring 500. Similarly, the deflectable member
504 may not define gaps 514 between adjacent angled
sides 510, or alternatively, may define the gaps 514 be-
ginning farther from the top 502 of the four sided tower
spring 500. Other variations in design characteristics of
the spring element 124 may also affect the spring’s 500
responsiveness to a load.
[0060] At the bottoms 512 of the angled sides 510 the
deflectable member 504 bends upwards and connects
to the spring attachment members 506 for connection to
the macro compliance layer. The spring attachment
members 506 include a planar surface 512 in Figure 5,
but may alternatively include a non-planar, contoured, or
other surface geometry. As described above, this con-
nection may be an injection molding, a snap fit connec-
tion, or other connection method.
[0061] Figure 6 shows the four sided tower spring 500
deflecting under a load. When a load is applied to the
load support layer, the lower surface of each pixel press-
es downward onto the top 502 of the corresponding four
sided tower spring 500. The deflectable member 504
bends to accommodate the load as the top 502 of the
spring 500 is pressed downward. As described above,
the gaps 514 and deflection slits 516 facilitate deflection
under a load. For example, as the four sided tower spring
500 deflects under a load, the gaps 514 widen in re-
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sponse. Different initial gap 514 dimensions may be se-
lected, among other deflection characteristics, to deter-
mine how far the four sided tower spring 500.deflects, as
well as how much resistance to deflection the spring’s
500 own structure may provide.
[0062] Figure 7 shows a plot 700 of the approximate
spring rate of the four sided tower spring 500. The plot
700 shows a non-linear decreasing spring rate 702 de-
termined from a finite element analysis. According to the
plot 700, the force required to deflect the four sided tower
spring 500 initially increases substantially linearly with
respect to displacement, but substantially levels off when
a designed amount of displacement has been achieved.
[0063] Figure 8 shows a top view of the macro and
micro compliance layers of a suspended pixelated seat-
ing structure 800. Figure 8 shows multiple tensile expan-
sion members 802 defined along multiple primary sup-
port rails 804. The multiple tensile expansion members
802 may be defined along the entire length, or a substan-
tial portion, of the multiple primary support rails 804, as
shown in Figure 8. Alternatively, the multiple tensile ex-
pansion members 802 may be defined along discrete
segments of the multiple primary support rails 804, such
as in Figure 15. The macro compliance layer includes
the multiple primary support rails 804, a support structure
frame attachment 806, and multiple secondary support
rails 808 extending between and contacting adjacent
multiple primary support rails 804.
[0064] The support structure frame attachment 806 in-
cludes a frame attachment rail 810 and frame connectors
812 defined along the frame attachment rail 810. The
frame connectors 812 shown in Figure 8 are openings
812 defined along the frame attachment rail 810, but may
alternatively be cantilevered elements or other elements
for connecting the suspended pixelated seating structure
800 to the support structure frame, The support structure
frame attachment 806 also includes multiple support rail
connectors 814 for connecting the support structure
frame attachment 806 to the multiple primary support
rails 804. This connection may be an integral molding,
snap fit connection, or other connection method.
[0065] As discussed above, where the macro compli-
ance layer includes multiple tensile expansion members
802 defined along the multiple primary support rails 804,
the macro compliance layer may be injection molded
from the more flexible materials, such as TPE’s, TPU’s,
PP’s, or other materials described as being used to form
the support structure frame attachment shown in Figure
1.
[0066] The multiple tensile expansion members 802
may be defined along the entire length of the multiple
primary support rails 804, or along segmented portions
of the multiple primary support rails 804. Alternatively,
the multiple tensile expansion members 802 may be de-
fined along the multiple secondary support rails 808 in-
stead of, or in addition to, being defined along the multiple
primary support rails 804.
[0067] The multiple spring elements shown in Figure

8 are the four sided tower springs 500 described above.
The spring attachment members 506 may include multi-
ple spring connectors 816. In Figure 8, the multiple spring
connectors 816 are openings defined within the spring
attachment members 506. The openings 816 may cor-
respond to multiple support rail connectors 818 defined
along the multiple primary and/or secondary support rails
804, 808. The multiple spring connectors 816 and multi-
ple support rails connectors 818 may be openings, pro-
trusions, or other elements for connecting the four sided
tower springs 500 to the multiple primary and/or second-
ary support rails 804, 808. The multiple spring connectors
816 and multiple support rails connectors 818 may facil-
itate this connection through an integral molding, snap
fit connection, or other connection method.
[0068] Figure 9 shows a coil spring 900. The micro
compliance layer may include one or more coil springs
900 as the multiple spring elements. The coil spring 900
includes a top 902, deflectable member 904, and spring
attachment members 906. The top may define an open-
ing 908 for connection to a load support layer. The de-
flectable member 904 includes spiraled arms 904 which
spiral from the top 902 of the spring element down to the
spring attachment members 906. Other sizes, shapes,
and geometries of deflectable member may be addition-
ally or alternatively implemented. Figure 9 shows ellipti-
cally shaped coil springs. The coil springs 900 may al-
ternatively include other geometries, such as a circular
geometry.
[0069] Under a load, the top 902 of the coil spring 900
is pressed down and the coil spring 900 deflects or com-
presses in response. The coil spring 900 may exhibit an
approximately linear or non-linear spring rate. As de-
scribed above with reference to the four sided tower
spring 500, the deflection characteristics of the coil spring
900 may be tuned for various applications. For example,
variation in pitch, thickness, length, degree of curvature,
material, or other spiraled arm design characteristics may
be selected to tune the deflection characteristics of the
coil spring 900 for any desired stiffness or responsive-
ness. Figure 9 shows the coil spring 900 having different
major and minor diameters, with the diameter of the coil
spring gradually decreasing from the bottom (major di-
ameter) towards the top (minor diameter). The coil spring
900 may alternatively include a substantially uniform di-
ameter throughout the height of the coil spring 900 or
may include other alternative variations in diameter.
[0070] Figure 10 shows a portion of a suspended pix-
elated seating structure 1000 in which the multiple spring
elements are coil springs 900. The pixelated seating
structure includes a macro compliance layer 1002, a mi-
cro compliance layer 1004, and a load support layer. The
macro compliance layer 1002 includes multiple primary
support rails 1006 and a support structure frame attach-
ment 1008. The macro compliance layer 1002 also in-
cludes multiple tensile expansion members 1010 and
multiple nodes 1012 defined along multiple primary sup-
port rails 1006. The nodes 1012 include posts 1014 for
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connection to the micro compliance layer 1004. The mac-
ro compliance layer. 1002 further includes multiple ex-
pansion control strands 1016 extending between adja-
cent primary support rails 1006. The support structure
frame attachment 1008 includes a frame attachment rail
1018 and multiple frame connectors 1020. The multiple
frame connectors 1020 in Figure 10 include multiple
openings 1020 defined along the frame attachment rail
1018 for connection to a support structure frame.
[0071] Each of the multiple expansion control strands
1016 include a U-shaped bend 1022 to allow slack for
the controlled separation of adjacent primary support
rails 1006 when under a load. The multiple expansion
control strands 1016 may alternatively be linear. In other
examples, the macro compliance layer 1002 may omit
the multiple expansion control strands 1016. The bend
1022 may be varied to provide different amounts of slack,
such as by changing the number of bends 1022, the de-
gree of curve in the bends 1022, the length of the bends
1022, the material from which the bends 1022 are made,
or other design characteristics.
[0072] Figure 10 shows the multiple coil springs 900
positioned above the multiple expansion control strands
1016. Alternatively or additionally, one or more coil
springs 900 may be positioned above the space 1024
defined between adjacent primary support rails 1006 and
adjacent expansion control strands 1016.
[0073] The micro compliance layer 1004 includes the
multiple coil springs 900 and multiple deflection control
runners 1026. The multiple deflection control runners
1026 connect to and extend between spring attachment
members 906 of adjacent coil springs 900. The multiple
deflection control runners 1026 may run substantially
parallel to the multiple primary support rails 1006. The
multiple deflection control runners 1026 include multiple
bends 1028 for controlled deflection of the suspended
pixelated seating structure 1000. The multiple deflection
runners 1026 may alternatively be linear, or may be omit-
ted from the micro compliance layer 1004. The multiple
deflection control runners 1026 may also be varied, such
as by changing the number of multiple bends 1028, the
degree of curve in the multiple bends 1028, the length of
the bends 1028, the material from which the bends 1028
are made, or other design characteristics.
[0074] Figure 10 shows multiple deflection control run-
ners 1026 positioned over every other primary support
rail 1006. The deflection control runners 1026 may be
positioned over all primary support rails 1006, or over
some smaller number of primary support rails 1006. Ad-
ditionally, the deflection control runners 1026 may run
continuously along the length of the corresponding pri-
mary support rail 1006, or may run along the length of
the corresponding primary support rail 1006 in discrete
segments.
[0075] As the suspended pixelated seating structure
1000 deflects down under a load, the multiple tensile ex-
pansion members 1010 allow expansion along the length
of the multiple primary support rails 1006. The multiple

deflection control runners 1026 straighten as the multiple
primary support rails 1006 deflect downward and become
taut when the multiple primary support rails 1006 have
deflected by a certain amount. The amount of deflection
exhibited by the multiple primary support rails 1006 be-
fore the multiple deflection control runners 1026 tauten
may be tuned by adjusting various characteristics of the
deflection control runners 1026, including thickness,
number of bends, degree of curve in the bends 1028, or
other characteristics.
[0076] Each coil spring 900 defines an opening 1030
in each of the multiple spring attachment members 906
for receiving the multiple posts 1014 protruding up from
the multiple nodes 1012. The spring attachment mem-
bers 906 may connect to the multiple posts 1014 with a
snap fit connection, may be integrally molded, or may
connect through a variety of other connection methods.
Alternatively, the coil springs 900 may include multiple
posts protruding down from the spring attachment mem-
bers 906 for connection to multiple openings defined in
the multiple nodes 1012.
[0077] Figure 11 shows a broader view of the suspend-
ed pixelated seating structure 1000 shown in Figure 10.
Figure 10 shows a second support structure frame at-
tachment 1100 connected to the multiple primary support
rails 1006. A load support layer connects on the micro
compliance layer 1004.
[0078] Figure 12 shows a squiggle spring 1200 con-
nected between adjacent primary support rails 1202 and
adjacent secondary support rails 1204. The squiggle
spring 1200 may be used as a spring element in any of
the seating structures. The squiggle spring 1200 includes
a top 1206 and a deflectable member 1208. The squiggle
spring 1200 includes an opening 1210 defined within the
top 1206 for connection to a load support layer. The de-
flectable member 1208 includes a shaft 1212 extending
downward from the top 1206 and curved strands 1214
connected to and extending from the shaft 1212. The
shaft 1212 includes a base 1216. The curved strands
1214 may connect to and extend between the base 1216
of the shaft 1212 and, extending from the base 1216 and
connecting to the primary support rails 1202 and/or sec-
ondary support rails 1204. In Figure 12, the curved
strands 1214 are integrally molded between the base.
1216 and the support rails 1202 and 1204. The curved
strands 1214 shown in Figure 12 include an approximate
7 mm x 3 mm thickness.
[0079] The curved strands 1214 include a multiple
bends 1218. As the top 1206 of the squiggle spring 1200
is pressed down under a load, the curved strands 1214
initially provide minimal resistance as the spring 1200
deflects downward. The spring 1200 continues to deflect
downward until the curved strands 1214 become taut.
When the curved strands 1214 tauten, the force neces-
sary to continue deflecting the spring 1200 substantially
increases. As such, the squiggle spring 1200 may pro-
vide a non-linear increasing spring rate. The spring rate
may be tuned for various application, such as by varying
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the number of bends 1218 in the curved strands 1214,
the degree of curve in the bends 1218, the number of
curved strands 1214 connected between the shaft 1212
and the multiple primary and/or secondary support rails
1202, 1204, the thickness of the curved strands 1214, or
by varying other design characteristics.
[0080] The height of the shaft 1212 may vary as well.
For example, where the spring deflection level described
above is defined as 25 mm, the shaft 1212 may extend
up to 25 mm above the macro compliance layer. In this
example, the top 1206 of the squiggle spring 1200 may
connect to the lower surface of a corresponding pixel,
rather than connecting to a stem extending from the lower
surface of the pixel. Where the suspended pixelated seat-
ing structure includes a load support layer including mul-
tiple stems, the height of the shaft 1212 may be designed
such that when connected, the combined height of the
shaft 1212 and corresponding stem equals the spring
deflection level.
[0081] Figure 12 shows the shaft 1212 as a cylindrical
shaft 1212. The geometry of the shaft 1212, however,
may vary. For example, the shaft 1212 may extend from
the top 1206 with no slope, or with some amount of slope,
giving the shaft 1212 a conical shape. The shaft 1212
may include other geometries or configurations as well.
[0082] Figure 12 shows multiple expansion control
strands 1220 extending from the multiple primary support
rails 1202 and multiple recessed segments 1222 defined
along the multiple primary support rails 1202. Each mul-
tiple expansion control strand 1220 may define an open-
ing 1224 for connection to the corresponding recessed
segment 1222 of an adjacent primary support rail 1202.
Each recessed segment 1222 may also define an open-
ing 1226 to facilitate this connection. The multiple expan-
sion control strands 1220 may be non-linear.
[0083] Figure 13 shows the top view of a portion of a
suspended pixelated seating structure 1300 where the
multiple spring elements are squiggle springs 1200. Fig-
ure 14 shows an offset top view of the portion of the sus-
pended pixelated seating structure 1300 shown in Figure
13. The suspended pixelated seating structure using
squiggle springs 1200 includes multiple primary support
rails 1202, multiple secondary support rails 1204, and
support structure frame attachments 1302 connected at
opposite ends of the primary support rails 1202. The sus-
pended pixelated seating structure 1300 also includes
multiple tensile expansion members 1304 defined along
the multiple primary support rails 1202. The squiggle
springs 1200 shown in these Figures are integrally mold-
ed between adjacent primary and secondary support rails
1202, 1204.
[0084] Figure 15 shows a portion of a suspended pix-
elated seating structure 1500 where the micro compli-
ance layer 1502 includes two sided tower springs 1504.
The two sided tower springs 1504 is another alternative
for the spring element. The suspended pixelated seating
structure also includes a macro compliance layer 1506
integrally connected to the micro compliance layer 1502.

[0085] The macro compliance layer 1506 includes mul-
tiple primary support rails 1508 and multiple expansion
control strands 1510. Figure 15 shows the primary sup-
port rails 1508 in cross-section, shown by the planar sides
1512. The structure 1500 is a representative portion of
a larger suspended pixelated seating structure. The sus-
pended pixelated seating structure 1500 also includes
multiple tensile expansion members 1514 and multiple
unaligned segments 1516 defined along the multiple pri-
mary support rails 1508. The multiple unaligned seg-
ments 1516 may alternatively be partially aligned, such
as what aligning may incidentally result from aligning oth-
er portions of the multiple primary support rails 1508.
[0086] The multiple expansion control strands 1510
shown in Figures 15 are linear, but may alternatively be
non-linear. The multiple expansion control strands 1510
have an approximate thickness of 1.5 mm. This thickness
may be varied according to a number of factors, including
whether the multiple expansion control strands incorpo-
rate one or more non-linear segments.
[0087] The two sided tower springs 1504 include a top
1518, a deflectable member 1520 including two sides,
and multiple spring attachment members 1522. The two
sided tower springs 1504 may define an opening 1524
within the top 1518 for connection to the load support
layer. The sides of the deflectable member 1520 include
bottoms 1526 connected to the spring attachment mem-
bers 1522. The sides of the deflectable member 1520
extend downwards from the top 1518 towards their re-
spective bottoms 1526. The bottoms 1526 of the deflecta-
ble member 1520 curve upward and connect to the spring
attachment members 1522. The spring attachment mem-
bers 1522 are integrally molded to the unaligned seg-
ments 1516 on adjacent primary support rails 1508. Al-
ternatively, the spring attachment members 1522 may
connect to the unaligned segments 1516 with a snap fit
connection or other connection method.
[0088] Figure 16 shows a broader view of the portion
of the suspended pixelated seating structure 1500 shown
in Figure 15. Figure 16 shows the suspended pixelated
seating structure 1500 further including support structure
frame attachments 1600 positioned at opposite ends of
the suspended pixelated seating structure 1500. Figures
17 and 18 respectively show a top view and a side view
of the suspended pixelated seating structure 1500 shown
in Figure 16.
[0089] Figure 19 shows a portion of a load support layer
1900 that may be used in a suspended pixelated seating
structure. The load support layer 1900 including multiple
rectangular pixels 1902 interconnected at their corners
with pixel connectors 1904. Each of the multiple pixels
1902 includes an upper surface 1906 and a lower sur-
face. The multiple pixels 1902 are shown as rectangular,
but may take other shapes, such as hexagons, octagons,
triangles, or other shapes. The lower surface includes a
stem 1908 extending from the lower surface for connec-
tion to the micro compliance layer. Each multiple pixel
connector 1904 interconnects four pixels 1902 at their
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respective corners. As described below and shown in
Figures 21-22, the multiple pixel connectors 1904 may
alternatively interconnect the multiple pixels 1902 at their
respective sides. As yet another alternative, the multiple
pixels 1902 may be arranged in a brick pattern. In this
alternative, the multiple pixel connectors 1904 may inter-
connect three pixels at the corner of two pixels and the
side of a third pixel.
[0090] Figure 19 shows the multiple pixel connectors
1904 as planar surfaces, recessed below the upper sur-
face 1906 of the multiple pixels 1902. Alternatively, the
multiple pixel connectors 1904 may be non-planar and/or
contoured. The multiple pixels 1902 may also be posi-
tioned on even plane with the multiple pixels 1902.
[0091] The multiple pixels 1902 may define multiple
openings 1910 within each pixel. The openings 1910 be-
gin near the center of the pixel 1902 and gradually widen
toward the edge of each pixel. The openings 1910 may
add flexibility to load support layer 1900 in adapting to a
load. Figure 19 shows a load support layer 1900 including
eight triangular openings 1910 defined within each pixel.
The load support layer 1900, however, may define any
number of openings 1910 within each pixel 1902, includ-
ing zero or more openings 1910. Additionally, each pixel
1902 within the load support layer 1900 may define a
different number of openings 1910 or different sized
openings 1910, depending, for example, on the pixel’s
1902 respective position within the load support layer
1900.
[0092] Figures 19 shows circular connectors 1912,
each defining an opening at its center, positioned at the
outside corners of the outside pixels 1902. The circular
connectors 1912 may provide anchor points for connect-
ing the load support layer 1900 to the support structure.
The circular connectors 1912 may be replaced by the
multiple pixel connectors 1904 in other implementations.
[0093] Figure 20 shows a side view of the load support
layer 1900 shown in Figure 19. Figure 20 shows the upper
and lower surfaces 1906 and 2000 of the multiple pixels
1902. As described above, the lower surface 2000 of
each pixel 1902 may define or include a stem 1908 ex-
tending down toward the micro compliance layer. The
stem 1908 includes a shaft 2002 and flaps 2004 extend-
ing outward from the shaft 2002 along the length of the
shaft 2002. The flaps 2004 may include a cutoff bottom
edge 2006 for abutment with the top of a corresponding
spring element. For example, the portion 2008 of the shaft
2002 that extends beyond the cutoff bottom edge 2006
may insert into an opening defined within the top of the
spring element until the cutoff bottom edge 2006 is flush
with the top of the spring element. In this manner, when
a load is applied to the load support layer 1900, the cutoff
bottom edge 2006 presses down on the top of the spring
element. The length of the shaft 2002, or whether a stem
1908 is included at all, may depend on the spring deflec-
tion level, as described above.
[0094] Figure 21 shows a load support layer 2100 in-
cluding multiple rectangular pixels 2102 interconnected

at their sides via pixel connectors 2104. The multiple pixel
connectors 2104 include U-shaped bends 2106 to pro-
vide slack for each pixel’s 2102 independent movement
when a load is applied. Other shapes, such as an S-
shape, or other undulating shape may be implemented
for the pixel connectors 2104. The multiple pixel connec-
tors 2104 may help reduce or prevent contact between
adjacent pixels 2102 under deflection. The load support
layer 2100 may alternatively omit the multiple pixel con-
nectors 2104 to increase the independence of the multi-
ple pixels 2102. While Figures 19 and 21 show load sup-
port layers 1900 and 2100 including rectangular pixels
1902 and 2102, a load support layer may alternatively
include circular, triangular, or other shaped pixels. The
multiple pixels 2102 may also include alternative ar-
rangements, including a brick pattern, such as the brick
pattern arrangement described above.
[0095] Figure 22 shows a side view of the load support
layer 2100 shown in Figure 21. Figure 22 shows stems
2200 similar to the stems 1908 described above with ref-
erence to Figure 20. Other stem types may be used as
well. For example, the end of the stem 2200 may define
an opening for receiving a stem extending upwards from
the top of the spring element. As described above, a lower
surface 2202 of the pixel may omit a stem 2200, but rather
connect to the top of the spring element.
[0096] Figures 23 shows a load support layer 2300 in-
cluding multiple contoured pixels 2302. The load support
layer 2300 also includes multiple bridged connectors
2304 to facilitate the connections between adjacent pix-
els 2302. In the example shown in Figure 23, the bridged
connectors 2304 are positioned at the corners of the pix-
els 2302, but may alternatively be located at the sides of
the pixels 2302. The bridged connectors 2304 are de-
scribed in more detail below and a close up of one bridge
connector 2304 is shown in Figure 26.
[0097] The contoured pixels 2302 may provide en-
hanced flexibility, aeration, and/or aesthetics to the load
support layer 2300 and are described in more detail be-
low and shown in Figure 25. The contoured pixels 2302
may include stems, such as the stems 1908 and 2200
described above, for connecting to a micro compliance
layer.
[0098] Figure 24 shows a side view of the load support
layer 2300 shown in Figure 23. Figure 24 shows the mul-
tiple contoured pixels 2302 including stems 2400 extend-
ing downward for connecting to a micro compliance layer.
[0099] Figure 25 shows a close up of one of the con-
toured pixels 2302 shown in Figure 23. The contoured
pixel 2302 includes a pair of convex shaped sides 2500
and a pair of concave shaped sides 2502. The contoured
pixels 2302 are positioned such that every other pixel
2302 is rotated ninety degrees. In this manner the convex
shaped sides 2500 of one pixel 2302 are adjacent to the
concave shaped sides 2502 of an adjacent pixel 2302,
and visa versa.
[0100] The contoured pixel 2302 may define multiple
openings 2504 within the contoured pixel 2302 with a
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strip 2506 running between the openings 2504. The strip
2506 running between the openings 2504 provides add-
ed flexibility to the pixel. The strip 2506 may be a non-
linear strip 2506 (e.g., an undulating, S-shaped, U-
shaped, or other shape strip). In implementations in
which the contoured pixel 2302 includes the stem 2400
for connecting to a micro compliance layer, the stem 2400
may connect to the center of the strip 2506 and extend
downward toward the top of the corresponding spring
element. The contoured pixel 2302 includes a hinge 2508
running perpendicular to the strip 2506 for enhanced
compliance when a load is applied. The hinge 2508 may
be defined by a cut-out portion of the lower surface of
the contoured pixel 2302 to enhance the flexibility of the
contoured pixel 2302.
[0101] Figure 26 shows four pixels 2600-2606 con-
nected via the bridged connector 2304 shown in Figure
23. The bridged connector 2304 includes a left U-shaped
connector 2608, a right U-shaped connector 2610, and
a bridge strip 2612. The left and right U-shaped connec-
tors 2608 and 2610 connect between the upper left and
lower left pixels 2600 and 2602 and the upper right and
lower right pixels 2604 and 2606 respectively. The left
and right U-shaped connectors 2608 and 2610 bend
downward, forming a left and a right U-shaped bend 2614
and 2616 respectively. The bridge strip 2612 includes
cantilevered ends 2618. The cantilevered ends 2618
connect above the left and right U-shaped bends 2614
and 2616, forming a bridge between the two U-shaped
bends 2614 and 2616. Figure 26 shows a substantially
linear bridge strip 2612. The bridge strip 2612 may alter-
natively be non-linear.
[0102] The bridged connectors 2304 provide an in-
creased degree of independence as between adjacent
pixels 2600-2606, as well as enhanced flexibility to the
load support layer 2300. For example, the bridged con-
nectors 2304 not only allow for flexible downward deflec-
tion, but also allow for individual pixels 2302 to independ-
ently move laterally in response to a load.
[0103] Figure 27 shows a side view of a suspended
pixelated seating structure 2700 including multiple bol-
stering support members 2702. The multiple bolstering
support members 2702 may provide increase respon-
siveness to a load at the outer portions of the suspended
pixelated seating structure 2700, such as at the portions
of the suspended pixelated seating structure 2700 that
connect to a support structure frame 2718. When a load
is applied, the multiple bolstering support members 2702
may deflect downward, allowing for increased response
to a load at the outer portions of the suspended pixelated
seating structure 2700. In this manner, the bolstering
support members 2702 may allow for increased comfort
and support provided by the suspended pixelated seating
structure 2700.
[0104] The suspended pixelated seating structure in-
cludes a macro compliance layer 2704, a micro compli-
ance layer 2706, and a load support layer 2708. The mac-
ro compliance layer 2704 includes multiple primary sup-

port rails 2710, with multiple nodes 2712 and multiple
tensile expansion members 2714 defined along the mul-
tiple primary support rails 2710. The micro compliance
layer includes multiple spring elements 2716. Figure 27
shows the suspended pixelated seating structure 2700
including multiple coil springs as the multiple spring ele-
ments 2716. The suspended pixelated seating structure
2700, however, may use other spring types, such as the
spring types described above.
[0105] Each bolstering support member 2702 includes
an angled pad 2720. Each bolstering support member
2702 may also include multiple connectors 2722 for con-
necting the bolstering support member 2702 to the macro
and micro compliance layers 2704 and 2706. The con-
nectors 2722 may include cantilevered elements, open-
ings defined in the angled pad, or other elements for con-
necting the bolstering support members to the macro and
micro compliance layers 2704 and 2706. While Figure
27 shows only connectors 2722 for connecting the bol-
stering support member 2702 to the macro compliance
layer 2704, other examples of the bolstering support
member 2702 may include connectors 2722 for connect-
ing the bolstering support member 2702 to the micro com-
pliance layer 2706. Alternatively, the macro and micro
compliance layers 2704 and 2706 may connect directly
to the angled pad 2718. These connections may be a
snap fit connection, an integral molding, or other connec-
tion method.
[0106] The bolstering support member is positioned
between the outer portion of the macro compliance layer
2704 and the outer portion of the micro compliance layer
2706. For example, in Figure 27, the bolstering support
member 2702 is connected above the outer nodes 2712
of the multiple primary support rails 2710 via multiple
connectors 2722, and connected below the spring ele-
ments 2716 positioned at the outer portion of the micro
compliance layer 2706. The bolstering support member
2702 is positioned such that the angled pad 2720 angles
upwards and outwards (relative to the macro compliance
layer 2704) from the outer nodes 2712 to which the bol-
stering support member 2702 is connected. The degree
of slope exhibited by the angled pad 2720 may be tuned
according to the desired comfort and support character-
istics of the suspended pixelated seating structure 2700.
[0107] The multiple spring elements 2716 may be con-
nected along all or a portion the entire length of the upper
surface of the angled pad 2720. The connection between
the bolstering support member 2702 and the macro and
micro compliance layers 2704 and 2706 may be an inte-
gral molding, a snap fit connection, or other connection
method. In this manner, the angled pad 2720 may deflect
downward when a load is applied, thus providing in-
creased deflection at the outer portions of the suspended
pixelated seating structure 2700.
[0108] While various embodiments of the invention
have been described, it will be apparent to those of or-
dinary skill in the art that many more embodiments and
implementations are possible within the scope of the in-
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vention. For example, the springs may be implemented
as any resilient structure that recovers its original shape
when released after being distorted, compressed, or de-
formed. Accordingly, the invention is not to be restricted
except in light of the attached claims and their equiva-
lents.

Claims

1. A suspended pixelated seating structure comprising:

a macro compliance layer (102) comprising:

multiple primary support rails (108);
multiple tensile expansion members (122)
defined along the multiple primary support
rails (108); and
a micro compliance layer (104) above the
macro compliance layer (102), the micro
compliance layer (104) comprising multiple
spring elements (124) supported by the
multiple primary support rails (108); and
a load support layer (106) supported by the
micro compliance layer (104), the load sup-
port layer (106) comprising multiple pixels
(132) positioned above and supported by
the multiple spring elements (124),
wherein each of the multiple pixels (132)
comprises:

a lower surface, the lower surface com-
prising a stem (136) in contact with at
least one of the multiple spring ele-
ments (124); and
an upper surface (134), wherein each
primary support rail (108) comprising
multiple secondary supports (114) ex-
tending out from the primary support
rail, where the multiple spring elements
(124) of the micro compliance layer
(104) are further supported by the mul-
tiple primary support rails (108) and
secondary supports (114), character-
ised in that the secondary supports
(114) extend between adjacent primary
support rails (108), but contacts only
one primary support rail (108).

2. The suspended pixelated seating structure of claim
1, the macro compliance layer (102) further compris-
ing multiple expansion control strands (110) con-
nected between the multiple primary support rails
(108).

3. The suspended pixelated seating structure of claim
1, the macro compliance layer (102) further compris-
ing a support structure frame attachment (112), the

support structure frame attachment comprising mul-
tiple frame connectors.

4. The suspended pixelated seating structure of claim
3, the multiple frame connectors defined along a
frame attachment rail.

5. The suspended pixelated seating structure of claim
1, the macro compliance layer further comprising
multiple nodes defined along the multiple primary
support rails.

6. The suspended pixelated seating structure of claim
5, the multiple spring elements (1504) coupled to at
least one of the multiple nodes.

7. The suspended pixelated seating structure of claim
1, the multiple pixels (132) comprising multiple pixel
connectors (148).

8. The suspended pixelated seating structure of claim
7, each of the multiple pixel connectors (148) com-
prising a non-planar segment.

9. The suspended pixelated seating structure of claim
7, the multiple pixel connectors comprising multiple
bridged connectors, the multiple bridged connectors
comprising:

a first U-shaped bend connected between adja-
cent multiple pixels;
a second U-shaped bend connected between
adjacent multiple pixels; and
a strip connected between the first and the sec-
ond U-shaped bends.

10. The suspended pixilated seating structure of claim
1, where the multiple spring elements are individually
tuned spring elements having varying deflection
characteristics.

11. The suspended pixelated seating structure of claim
1, the multiple spring Elements (1514) comprising:

a top; and
a deflectable member, the deflectable member
comprising multiple sides.

12. The suspended pixelated seating structure of claim
1, the multiple spring Elements (1514) comprising:

a top; and
a deflectable member, the deflectable member
comprising multiple spiralled arms.

13. The suspended pixelated seating structure of claim
1, the multiple pixels (132) defined as multiple con-
toured pixels.
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Patentansprüche

1. Gepixelte Federsitzkonstruktion, umfassend: eine
Konformitäts-Makroschicht (102), umfassend:

mehrere primäre Stützschienen (108); mehrere
Zugausdehnungselemente (122), die entlang
der mehreren primären Stützschienen (108) de-
finiert sind; und
eine Konformitäts-Mikroschicht (104) oberhalb
der Konformitäts-Makroschicht (102), wobei die
Konformitäts-Mikroschicht (104) mehrere Fe-
derelemente (124) umfasst, die von den meh-
reren primären Stützschienen (108) gestützt
werden; und
eine Lastträgerschicht (106), die von der Kon-
formitäts-Mikroschicht (104) gestützt wird, wo-
bei die Lastträgerschicht (106) mehrere Pixel
(132) umfasst, die über den mehreren Federe-
lementen (124) positioniert und von diesen ge-
stützt werden, wobei jedes der mehreren Pixel
(132) Folgendes umfasst:

eine Unterseite, wobei die Unterseite einen
Schaft (136) umfasst, der mit mindestens
einem der mehreren Federelemente (124)
in Kontakt steht; und
eine Oberseite(134),
wobei jede primäre Stützschiene (108)
mehrere sekundäre Stützen (114) umfasst,
die sich von der primären Stützschiene aus
erstrecken, wobei die mehreren Federele-
mente (124) der Konformitäts-Mikroschicht
(104) von den mehreren primären Stütz-
schienen (108) und sekundären Stützen
(114) gestützt werden,
dadurch gekennzeichnet, dass sich die
einzelnen sekundären Stützen (114) zwi-
schen benachbarten primären Stützschie-
nen (108) erstrecken, aber nur eine primäre
Stützschiene (108) kontaktieren.

2. Gepixelte Federsitzkonstruktion nach Anspruch 1,
wobei die Konformitäts-Makroschicht (102) ferner
mehrere Expansionssteuerstränge (110) umfasst,
die zwischen den mehreren primären Stützschienen
(108) verbunden sind.

3. Gepixelte Federsitzkonstruktion nach Anspruch 1,
wobei die Konformitäts-Makroschicht (102) ferner ei-
ne Stützrahmenbefestigung 112) umfasst, wobei die
Stützrahmenbefestigung mehrere Rahmenverbin-
der umfasst.

4. Gepixelte Federsitzkonstruktion nach Anspruch 3,
wobei die mehreren Rahmenverbinder entlang einer
Rahmenbefestigungsschiene definiert sind.

5. Gepixelte Federsitzkonstruktion nach Anspruch 1,
wobei die Konformitäts-Makroschicht ferner mehre-
re Knoten umfasst, die entlang der mehreren primä-
ren Stützschienen definiert sind.

6. Gepixelte Federsitzkonstruktion nach Anspruch 5,
wobei die mehreren Federelemente (1504) mit min-
destens einem der mehreren Knoten gekoppelt sind.

7. Gepixelte Federsitzkonstruktion nach Anspruch 1,
wobei die mehreren Pixel (132) mehrere Pixelver-
binder (148) umfassen.

8. Gepixelte Federsitzkonstruktion nach Anspruch 7,
wobei jeder der mehreren Pixelverbinder (148) ein
nicht-planares Segment umfasst.

9. Gepixelte Federsitzkonstruktion nach Anspruch 7,
wobei die mehreren Pixelverbinder mehrere ver-
brückte Verbinder umfassen, wobei die mehreren
verbrückten Verbinder Folgendes umfassen:

eine erste U-förmige Biegung, die zwischen be-
nachbarten mehreren Pixeln verbunden ist;
eine zweite U-förmige Biegung, die zwischen
benachbarten mehreren Pixeln verbunden ist;
und einen Streifen, der zwischen der ersten und
der zweiten U-förmigen Biegung verbunden ist.

10. Gepixelte Federsitzkonstruktion nach Anspruch 1,
wobei die mehreren Federelemente einzeln abge-
stimmte Federelemente mit unterschiedlichen Ab-
lenkeigenschaften sind.

11. Gepixelte Federsitzkonstruktion nach Anspruch 1,
wobei die mehreren Federelemente (1514) Folgen-
des umfassen:

eine Deckschicht; und
ein ablenkbares Element, wobei das ablenkba-
res Element mehrere Seiten umfasst.

12. Gepixelte Federsitzkonstruktion nach Anspruch 1,
wobei die mehreren Federelemente (1514) Folgen-
des umfassen:

eine Deckschicht; und
ein ablenkbares Element, wobei das ablenkba-
res Element mehrere spiralförmige Arme um-
fasst.

13. Gepixelte Federsitzkonstruktion nach Anspruch 1,
wobei die mehreren Pixel (132) als mehrfach kontu-
rierte Pixel definiert sind.
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Revendications

1. Structure d’assise à maillage suspendue
comprenant :
une couche de macro conformité (102) comprenant :

de multiples rails de support primaires (108) ;
de multiples éléments d’extension en traction
(122) définis le long des multiples rails de sup-
port primaires (108) ; et
une couche de micro conformité (104) au-des-
sus de la couche de macro conformité (102),
la couche de micro conformité (104) compre-
nant de multiples éléments ressorts (124) sup-
portés par les multiples rails de support primai-
res (108) ; et
une couche de support de charge (106) suppor-
tée par la couche de micro conformité (104), la
couche de support de charge (106) comprenant
de multiples mailles (132) positionnées sur et
supportées par les multiples éléments ressorts
(124),
où chacune des multiples mailles (132)
comprend :

une surface inférieure, la surface inférieure
comprenant une tige (136) en contact avec
au moins l’un des multiples éléments res-
sorts (124) ; et
une surface supérieure (134), où chaque
rail de support primaire (108) comprend de
multiples supports secondaires (114)
s’étendant à l’extérieur du rail de support
primaire, où les multiples éléments ressorts
(124) de la couche de micro conformité
(104) sont en outre supportés par les mul-
tiples rails de support primaires (108) et les
supports secondaires (114),
caractérisée en ce que les supports se-
condaires (114) s’étendent entre des rails
de support primaires adjacents (108), mais
n’entrent en contact qu’avec un seul rail de
support primaire (108).

2. Structure d’assise à maillage suspendue de la re-
vendication 1, la couche de macro conformité (102)
comprenant en outre de multiples brins de comman-
de d’extension (110) reliés entre les multiples rails
de support primaires (108).

3. Structure d’assise à maillage suspendue de la re-
vendication 1, la couche de macro conformité (102)
comprenant en outre une fixation de cadre de struc-
ture de support (112), la fixation de cadre de struc-
ture de support comprenant de multiples connec-
teurs de cadre.

4. Structure d’assise à maillage suspendue de la re-

vendication 3, les multiples connecteurs de cadre
sont définis le long d’un rail de fixation de cadre.

5. Structure d’assise à maillage suspendue de la re-
vendication 1, la couche de macro conformité com-
prenant en outre de multiples noeuds définis le long
de multiples rails de support primaires.

6. Structure d’assise à maillage suspendue de la re-
vendication 5, les multiples éléments ressorts (1504)
sont couplés à au moins l’un des multiples noeuds.

7. Structure d’assise à maillage suspendue de la re-
vendication 1, les multiples mailles (132) compre-
nant de multiples connecteurs de mailles (148).

8. Structure d’assise à maillage suspendue de la re-
vendication 7, chacun des multiples connecteurs de
mailles (148) comprenant un segment non plan.

9. Structure d’assise à maillage suspendue de la re-
vendication 7, les multiples connecteurs de mailles
comprenant de multiples connecteurs pontés, les
multiples connecteurs pontés comprenant :

une première courbure en forme de U reliée en-
tre des multiples mailles adjacentes ;
une deuxième courbure en forme de U reliée
entre des multiples mailles adjacentes ; et
une bande reliée entre les première et deuxième
courbures en forme de U.

10. Structure d’assise à maillage suspendue de la re-
vendication 1, où les multiples éléments ressorts
sont des éléments ressorts accordés individuelle-
ment ayant des caractéristiques de déviation varia-
bles.

11. Structure d’assise à maillage suspendue de la re-
vendication 1, les multiples éléments ressorts (1514)
comprenant :

une partie supérieure ; et
un élément pouvant être dévié, l’élément pou-
vant être dévié comprenant plusieurs côtés.

12. Structure d’assise à maillage suspendue de la re-
vendication 1, les multiples éléments ressorts (1514)
comprenant :

une partie supérieure ; et
un élément pouvant être dévié, l’élément pou-
vant être dévié comprenant de multiples bras en
spirale.

13. Structure d’assise à maillage suspendue de la re-
vendication 1, les multiples mailles (132) étant défi-
nies sous forme de multiples mailles profilées.
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