wO 2016/186990 A 1[I I/ N0F V00 000 000 O

(43) International Publication Date
24 November 2016 (24.11.2016)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

WIPOIPCT

(10) International Publication Number

WO 2016/186990 A1

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

International Patent Classification:
B60N 2/16 (2006.01) B60ON 2/58 (2006.01)
B60N 2/50 (2006.01)

International Application Number:
PCT/US2016/032293

International Filing Date:
13 May 2016 (13.05.2016)

Filing Language: English
Publication Language: English
Priority Data:

62/162,172 15 May 2015 (15.05.2015) US

Applicant: JOHNSON CONTROLS TECHNOLOGY
COMPANY [US/US]; 49200 Halyard Drive, Plymouth,
Michigan 48170 (US).

Inventor: SEIBOLD, Kurt; 24273 Locust Street, Farm-
ington Hills, Michigan 48335 (US).

Agent: MCGLEW AND TUTTLE, P.C.; Box 9227 Scar-
borough Station, Scarborough Station Plaza, Scarborough,
New York 10510 (US).

(8D

(84)

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: A SEAT SUPPORT STRUCTURE AND A SEAT STRUCTURE INCLUDING THE SEAT SUPPORT STRUCTURE

Fi6.3

(57) Abstract: A seat support structure including an elastomeric panel. The elastomeric panel positions and supports a seated occu-
pant. The panel is constrained on a forward side and a rearward side.



10

WO 2016/186990 PCT/US2016/032293

A SEAT SUPPORT STRUCTURE AND A SEAT STRUCTURE
INCLUDING THE SEAT SUPPORT STRUCTURE

FIELD OF THE INVENTION

[0001] The present invention relates to a seat support structure, and a seat structure that

includes the seat support structure.

BACKGROUND OF THE INVENTION

[0001] Conventional seat support structures (seat cushions) for seats, particularly for
seats in a motor vehicle, include foam. The foam used in conventional seat cushions provide
for bulky seats that use an excessive amount of foam material, which increases manufacturing

costs.

SUMMARY OF THE INVENTION

[0002] It is an object of the invention to provide a thin seat support structure (seat

cushion) that conforms to a contour of an occupant.

[0003] According to the invention, a seat cushion comprises an elastomeric panel. The
clastomeric panel positions and supports a seated occupant. The panel is constrained on a

forward side and a rearward side of the seat cushion with respect to a traveling direction of a
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vehicle.

[0004] The elastomeric panel may be further constrained from an inboard side of the

seat cushion and an outboard side of the seat cushion.

[0005] The panel may be made of a thermoplastic elastomer.

[0006] The seat cushion may further comprise a foam pad.

[0007] The seat cushion may further comprise a trim cover.

[0008] The trim cover may comprise an attachment means for attachment to the

clastomeric panel.

[0009] The elastomeric panel and the attachment means may be unitary (integrally
connected to form a one piece elastomeric panel and attachment means structure). The
elastomeric panel and the attachment means may be formed of the same material in a single

forming operation.

[0010] The foam pad may comprise an opening and the trim cover attachment means
may extend through the opening. The trim cover attachment means may be attached to the

clastomeric panel.

[0011] The elastomeric panel may bend when loaded and then may be pulled in tension

when a further load is applied.

[0012] According to the invention, a seat structure comprises an elastomeric panel for
supporting a seated occupant, a first elastomeric panel support component and a second
elastomeric panel support component. A forward side of the elastomeric panel is supported
via the first elastomeric panel support component and a rearward side of the elastomeric panel
is supported via the second elastomeric panel support component with respect to a traveling

direction of a vehicle.
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[0013] The seat structure may further comprise a third elastomeric panel support
component and a fourth elastomeric panel support component. The elastomeric panel may be
supported on a first lateral side via the third elastomeric panel support component and the
clastomeric panel may be supported on a second lateral side via the fourth elastomeric panel
support component. The first lateral side and the second lateral side may extend parallel to the
traveling direction. The rearward side and the forward side may extend perpendicular to the
traveling direction. The first elastomeric panel support component and the second elastomeric
panel support component may define a longitudinal support structure. The third elastomeric
panel support component and the fourth elastomeric panel support component may define a

lateral support structure.

[0014] The seat structure may further comprise an interconnecting means between the
longitudinal support structure and the lateral support structure for allowing movement of the
longitudinal support structure with a degree of freedom relative to the lateral support structure.
The elastomeric panel may have lateral portions that work in a manner to provide support to an
occupant during ingress and egress. One or more of the lateral portions may deflect in a
torsional manner about a respective lateral support component and provide support to the
occupant. The lateral portions also may provide lateral support to the occupant when the

occupant is a seated position.

[0015] The elastomeric panel may manage occupant loads based on a principle of a
distributed beam. Once the loads exceed that of the occupant the panel may go into tension to

limit deflection.

[0016] The elastomeric panel may be a one-piece elastomeric panel structure. The
one-piece elastomeric panel structure may comprise a thermoplastic elastomer. The one-piece

elastomeric panel structure may be formed entirely of the thermoplastic elastomer.

[0017] The seat structure may further comprise a foam pad. The elastomeric panel
may comprise a plurality of members for supporting the foam pad. The elastomeric panel may

bend when loaded. The elastomeric panel may be in tension when a further load is applied.
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[0018] The members may bend when loaded. The members may be in tension when

the further load is applied.

[0019] According to the invention, a seat support structure comprises a single, one-
piece elastomeric panel for supporting a seated occupant. The single, one-piece elastomeric
panel comprises a front region and a rear region. The front region is opposite the rear region
with respect to a longitudinal axis of the single, one-piece elastomeric panel. The front region
and the rear region define support areas for supporting the single, one-piece elastomeric panel
such that the single, one-piece elastomeric panel is constrained in a direction parallel to the

longitudinal axis.

[0020] The single, one-piece elastomeric panel may comprise a first lateral portion and
a second lateral portion. The first lateral portion and the second lateral portion may extend
parallel to the longitudinal axis. The first lateral portion may define a first lateral support
region and the second lateral portion may define a second lateral support region. The single,
one-piece elastomeric panel may be supported in the first lateral support region and the second
lateral support region such that the single, one-piece elastomeric panel is constrained in a

direction perpendicular to the longitudinal axis.

[0021] The seat support structure may further comprise a first panel support structure,
a second panel support structure, a third panel support structure and a fourth panel support
structure. The first panel support structure may be connected to the elastomeric panel in the
front region. The front region of the single, one-piece elastomeric panel may be supported via
the first panel support structure. The second panel support structure may be connected to the
elastomeric panel in the rear region. The rear region of the single, one-piece elastomeric panel
may be supported via the second panel support structure. The third panel support structure
may be connected to the elastomeric panel in the first lateral support region. The first lateral
support region of the single, one-piece elastomeric panel may be supported via the third panel
support structure. The fourth panel support structure may be connected to the elastomeric
panel in the second lateral support region. The second lateral portion of the single, one-piece

elastomeric panel may be supported via the fourth panel support structure.
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[0022] The present invention is directed toward a seat support structure. The seat
support structure is formed of thermoplastic elastomer (TPE). A total targeted penetration of

the seat support structure is greater than 20 mm.

[0023] The present invention provides a unitary single process and material panel that
is flexible and is no thicker than Smm and provides any and all features for suspension, bolster
support, pressure distribution (the panel conforms to the shape of the occupant), trim
attachment and structure affixment. This allows for a thinner seat that uses little or no foam
and allows the packaging of the occupant closer to the structure due to managed pressure

distribution. This in turn makes for a thin seat cushion system.

[0024] The panel includes bolsters that are unitarily constructed and the panel provides
pressure distribution. Affixment to a structure provides torsional support/compliance as an

occupant slides across for ingress and egress.

[0025] A center portion of the panel provides a sink in feel. The panel allows
penetration of the occupant via geometry and material properties, which also allows the panel
to distribute around and conform to the occupant, which can be done with a distributed beam.
The center portion of the panel provides major support under the occupant, and a controlled
lateral support/distribution, which may be done with cantilevered beams with a lateral
sinusoidal step to allow movement of the insert section. The sinusoidal step may also
accommodate a trim seam, which also allows the trim to deflect as the occupant penetrates the

seat.

[0026] A front portion of the panel may provide a surface that allows forces from

frontal impact to transfer into a lower structure in a compressive manner.

[0027] A cantilevered beam may be provided to prevent hammocking between the legs

of the occupant.

[0028] The panel allows for side to side deflection and the ability to penetrate the

panel. Cantilevered beams may be used to allow sink with low side pressure.
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[0029] The present invention provides a thinner seat support structure because hugging
of the occupant with the seat support structure comes from the panel and not deflection of

foam as featured in conventional seat cushions.

[0030] The various features of novelty which characterize the invention are pointed out
with particularity in the claims annexed to and forming a part of this disclosure. For a better
understanding of the invention, its operating advantages and specific objects attained by its
uses, reference is made to the accompanying drawings and descriptive matter in which

preferred embodiments of the invention are illustrated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] In the drawings:

[0032] Figure 1 is a side view of a seat;

[0033] Figure 2 is a side view of the seat of Figure 1 with the seat supporting an
occupant;

[0034] Figure 3 is a top perspective view of a seat support structure of Figure 1;
[0035] Figure 4 is a bottom perspective view of the seat support structure of Figure 1;
[0036] Figure S is another top perspective view of the seat support structure of Figure
1;

[0037] Figure 6 is a cross sectional view of the seat support structure of Figure 5 prior

to the seat support structure being subjected to a load;

[0038] Figure 7 is a cross-sectional view of the support structure of Figure 5 after the

support structure is subjected to a load;

[0039] Figure 8 is another perspective view of the seat support structure of Figure 5;
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[0040] Figure 9 is a perspective view of the seat of Figure 1 showing a pressure

distribution of the seat support structure when an occupant is seated in the seat;

[0041] Figure 10 is a side view of the seat of Figure 1 with the occupant applying a

first load on the seat;

[0042] Figure 11 is a side view of the seat of Figure 1 with the occupant applying a

second load on the seat;

[0043] Figure 12 is a perspective view of the seat of Figure 1 showing a displacement

of the seat support structure;

[0044] Figure 13 is a perspective view of the seat of Figure 1 showing pressures

applied to the seat when an occupant is seated in the seat;

[0045] Figure 14 is a perspective view of the seat of Figure 1 showing a Von-Mises

stress distribution;

[0046] Figure 15 is a bottom view of another embodiment of a seat support structure;
[0047] Figure 16 is a partial top view of the seat support structure of Figure 3;

[0048] Figure 17 is a partial perspective view of the seat support structure of Figure 3;
and

[0049] Figure 18 is bottom perspective view of yet another embodiment of a seat

support structure.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0050] Referring to the drawings in particular, Figure 1 is a side view of a seat 1,
particularly a seat for a motor vehicle. The seat 1 includes a seat back structure 3 and a seat
support structure (seat cushion) 5. The seat support structure 5 is connected to a seat base

structure 7. The seat back structure 3 may be movable relative to the seat support structure 5.
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[0051] Figure 2 is a side view of the seat 1 of Figure 1 with the seat 1 supporting an
occupant 9. The seat back structure 3 supports a back region 11 of the occupant 9. The seat
support structure 5 supports a buttock portion 13 and a leg portion 15 of the occupant 9. A

total targeted penetration of the seat support structure 5 is greater than 20 millimeters.

[0052] Figure 3 is a perspective view of the seat support structure 5 of Figure 1. The
seat support structure S includes a single, one-piece elastomeric panel 17. The elastomeric
panel 17 is no thicker than 5 millimeters. The elastomeric panel 17 is formed of TPE. The
clastomeric panel 17 includes a first side bolster 19 and a second side bolster 21. The first side
bolster 19 is located on a first side 23 of the elastomeric panel 17. The first side bolster 19
includes openings 27. The second side bolster 21 is located on a second side 25 of the
clastomeric panel 17. The second side bolster 21 includes openings 33. The elastomeric panel
17 includes an elastomeric portion (supporting section, insert region) 35 that is provided
between the first side bolster 19 and the second side bolster 21. The elastomeric portion 35
may be provided in a central section of the elastomeric panel 17. The first side bolster 19 and
the second side bolster 21 may be arranged at an angle greater than zero relative to the
elastomeric portion 35. The elastomeric panel 17 includes a plurality of connecting portions
28, 30. The elastomeric portion 35 is connected to the first side bolster 19 by at least the
connecting portions 28. The elastomeric portion 35 is connected to the second side bolster 21
by at least the connecting portions 30. The elastomeric portion 35 is connected to the first side
bolster 19 and the second side bolster 21 by at least the connecting portions 28 and the
connecting portions 30 such that the elastomeric portion 35 is able to move relative to the first
side bolster 19 and the second side bolster 21 when a load is applied to the elastomeric panel
17 by the occupant 9. The elastomeric portion 35 may deflect more quickly than the first side
bolster 19 and the second side bolster 21 when a load is applied to the elastomeric panel 17 by
the occupant 9. The first side bolster 19 and the second side bolster 21 may deflect at a
different rate than a rate of deflection of the elastomeric portion 35 when a load is applied to
the elastomeric panel 17 by the occupant 9. The elastomeric portion 35 includes openings 29,
openings 31, openings 37, openings 39, openings 41 and openings 43. Each opening 29 is
located opposite one of the openings 27 of the first side bolster 19. The openings 29 may or
may not be in communication with the openings 27. Each opening 31 is located opposite one

of the openings 33 of the second side bolster 21. The openings 31 may or may not be in
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communication with the openings 33. The elastomeric portion 35 includes members 45 and
connecting structures 47, 49. The members 45 may extend along the entire length of the
elastomeric portion or only a part of the length of the elastomeric portion 35. The connecting
structure 47 extends between the openings 27 and openings 29. The connecting structure 47
may be a large rib. The connecting structure 49 extends between the openings 31 and the

openings 33. The connecting structure 49 may be a large rib.

[0053] Figure 4 is a bottom perspective view of the seat support structure (seat
cushion) 5.

[0054] Figure S is another perspective view of the seat support structure 5.

[0055] Figure 6 is a cross sectional view of the seat support structure 5 of Figure 5

prior to the seat support structure 5 being subjected to a load. The elastomeric panel 17
includes a front region 55 and a rear region 57. The front region 55 is located opposite the rear
region 57 with respect to a traveling direction 59 of a vehicle (not shown). The front region 55
of the elastomeric panel 17 is supported by a first support structure 51. The rear region 57 of
the elastomeric panel 17 is supported by a second support structure 53. The elastomeric panel
17 includes projecting portions 61, 63. The first support structure 51 includes an opening 65.
The opening 65 receives the projecting portion 61 to fix the projecting portion 61 to the first
support structure 51. The second support structure 53 includes an opening 67. The opening
67 receives the projecting portion 63 to fix the projecting portion 63 to the second support

structure 53.

[0056] Figure 7 is a cross sectional view of the support structure 5 of Figure 5 after the
support structure 5 is subjected to a load. The elastomeric panel 17 bends when loaded and
then is pulled in tension when a further load is applied.

[0057] Figure 8 is another perspective view of the seat support structure 5 of Figure 5.

[0058] Figure 9 is a perspective view of the seat 1 of Figure 1 showing a pressure

distribution of the seat support structure 5 when an occupant is seated in the seat 1. Pressure is
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applied in regions or areas 69, 71, 73 of the seat support structure 5. The pressure applied in
the area 69 is greater than the pressure applied in the area 71 and the area 73 of the seat
support structure 5. The pressure applied to the area 73 of the seat support structure 5 is less
than the pressure applied to the area 71. The structure of the seat support structure 5 is such
that side to side deflection is allowed and hammocking of the seat support structure between
an occupant’s legs is prevented. The seat support structure 5 is such that lateral hammocking
is not attained. This is done to control the high lateral pressures on the occupant that could

present themselves if not managed.

[0059] Figure 10 is a side view of the seat of Figure 1 with the occupant 9 applying a
first load on the seat 1 before the occupant 9 has fully positioned himself or herself in the seat
1, such as when the occupant 9 first sits in the seat 1. Before the occupant 9 is fully positioned

in the seat 1, the elastomeric panel 17 bends.

[0060] Figure 11 is a side view of the seat 1 of Figure 1 with the occupant 9 applying a
second load on the seat 1. Figure 11 shows the situation in which the occupant 9 has fully
positioned himself or herself in the seat 1. After the occupant 9 is fully positioned in the seat 1

as shown in Figure 11, the elastomeric panel 17 has conformed to the occupant.

[0061] Figure 12 is a perspective view of the seat 1 of Figure 1 showing a
displacement of the seat support structure 5 in a z-direction when the occupant 9 is seated in
the seat 1. The seat support structure 5 is displaced in regions or areas 75, 77, 79. An amount
of displacement in the area 75 is greater than the amount of displacement that occurs in the
area 77 and the area 79 of the seat support structure 5. The amount of displacement that
occurs in the area 79 of the seat support structure 5 is less than the amount of displacement
that occurs in area 75 and area 77. The area 77 is displaced by an amount that is greater than
the amount of displacement that occurs in area 79, but less than the amount of displacement

that occurs in the area 75.

[0062] Figure 13 is a perspective view of the seat 1 of Figure 1 showing pressures
applied to the seat 1 when an occupant is seated in the seat 1. Pressure is applied by an

occupant in areas 81, 83 of the seat support structure 5 that is greater than other areas of the

10
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seat support structure 5.

[0063] Figure 14 is a perspective view of the seat 1 of Figure 1 showing a Von-Mises
stress distribution of the seat back structure 3 and the seat support structure 5. The seat
support structure 5 is subjected to the greatest amount of stress in areas 85, 87, 89, 91. This
high stress is typical for attachment points in an area where the design is focused in the
clastomeric portion (supporting center section) 35 where it is designed to work like a
distributed beam. Openings (holes) 27, 33 flaring off to a respective side 32, 34 of the seat
support structure 5 are created to support the occupant and connecting structures (large ribs)

47, 49 allow deflection of the elastomeric portion 35.

[0064] Figure 15 is a bottom view of another embodiment of a seat support structure
5". The seat support structure 5" includes a single, one-piece elastomeric panel 17". The
single, one-piece elastomeric panel 17" includes a first side bolster 19", a second side bolster
21" and connecting structures 27". Springs 23" are connected to the connecting structures 27"
and a portion 25" of the elastomeric panel 17". Any number of springs 23" may be provided,
but preferably at least four springs 23" are provided. An object of providing the elastomeric
panel 17", which is thin, is to provide a delectable three-dimensional supporting surface. In
order to provide a delectable three-dimensional supporting surface, springs 23 are provided in

an array to make deflection follow contours of the occupant.

[0065] Figure 16 is a partial top view of the seat support structure 5 of Figure 3. A

foam pad 95 and a trim cover 97 are connected to the seat support structure 5.

[0066] Figure 17 is a partial perspective view of the seat support structure 5 of Figure
3. The seat support structure 5 is connected to a component 101, such as a trim component, of
a seat structure 103 by connectors 99. Each of the connectors 99 surrounds at least a portion
of the connecting structure 49 and at least a portion of the component (trim component) 101 of
the seat structure 103. The connectors may be of any type of connector, including rings,

preferably hog rings.

[0067] Figure 18 is bottom perspective view of yet another embodiment of a seat

11
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support structure 5". The seat support structure 5" includes a single, one-piece elastomeric
panel 17". The single, one-piece elastomeric panel 17" is identical to the single, one-piece
elastomeric panel 17 shown in Figures 1-14 except the one-piece elastomeric panel 17"
includes connecting elements 61™, 62", 63", 64™ for connecting the one-piece elastomeric
panel 17™ to a seat support structure 50™. The connecting elements 61™, 62™, 63", 64" may be
integrally connected to the one-piece elastomeric panel 17™.  Although four connecting
clements 61", 62", 63", 64" are shown in Figure 18, it is understood that any number of
connecting elements may be used. The seat support structure 50™ includes a seat support
structure element 51" and a seat support structure element 53™. The connecting elements 61",
62" engage the seat support structure element 51" and the connecting elements 63", 64™
engage the seat support structure element 53"'. The connecting element 61" has a surface 65"
for contacting the seat support structure element 51™. The connecting element 62" has a
surface 66" for contacting the seat support structure element 51™. The connecting element 63™
has a surface 67" for contacting the seat support structure element 53"™. The connecting
clement 64™ has a surface 68™ for contacting the seat support structure element 53™. The
surface 65" and the surface 66™ are shown in Figure 18 with an arcuate contour, but it is
understood that the surface 65" and the surface 66™ may have a different shape or contour,
including a contour that is the same as the contour of the seat support structure element 51™.
The surface 67" and the surface 68" are shown in Figure 18 with an arcuate contour, but it is
understood that the surface 67" and the surface 68" may have a different contour or shape,
including a contour that is the same as the contour of the seat support structure element 53",
The seat support structure 50", including the seat support structure 51™and the seat support
structure 53", is shown as a tubular structure, but it is understood that the seat support
structure 50" can have a different structure with a different shape or contour. As in previous
embodiments, the connecting element 61™ interacts with the surface 65" and connecting
element 62" interacts with the surface 66" in a manner that allows a center longitudinal

section to deflect as a distributed beam and then go into tension.
[0068] While specific embodiments of the invention have been shown and described in

detail to illustrate the application of the principles of the invention, it will be understood that

the invention may be embodied otherwise without departing from such principles.

12
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WHAT IS CLAIMED IS:

1. A seat cushion comprising:

an clastomeric panel, wherein said elastomeric panel positions and supports a seated
occupant, wherein said panel is constrained on a forward side and a rearward side of the seat

cushion with respect to a traveling direction of a vehicle.

2. A seat cushion in accordance with claim 1, wherein said elastomeric panel is further

constrained from an inboard side of the seat cushion and an outboard side of the seat cushion.

3. A seat cushion in accordance with at least claim 1, wherein said panel is made of a

thermoplastic elastomer.

4. A seat cushion in accordance with at least claim 1, further comprising a foam pad.

5. A seat cushion in accordance with at least claim 4, further comprising a trim cover.

6. A scat cushion in accordance with at least claim 5, wherein said trim cover

comprises an attachment means for attachment to said elastomeric panel.

7. A seat cushion in accordance with at least claim 6, wherein said elastomeric panel
and said attachment means are unitary, formed of the same material in a single forming

operation.

8. A seat cushion in accordance with at least claim 6, wherein said foam pad
comprises an opening and said trim cover attachment means extend through said opening,

wherein said trim cover attachment means is attached to said elastomeric panel.

9. A seat cushion in accordance with at least claim 1, wherein said elastomeric panel

bends when loaded and then is pulled in tension when a further load is applied.

10. A seat cushion in accordance with at least claim 1, wherein said elastomeric panel

comprises an attachment means for attachment to a seat structure.

13
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11. A seat cushion in accordance with at least claim 10, where said elastomeric panel

and said attachment means are unitary.

12. A seat cushion in accordance with at least claim 11, wherein said elastomeric panel

and said attachment means are formed of the same material in a single forming operation.

13. A seat structure comprising:

an elastomeric panel for supporting a seated occupant;

a first elastomeric panel support component;

a second elastomeric panel support component, wherein said elastomeric panel is
supported on a forward side thereof via said first elastomeric panel support component and
said elastomeric panel is supported on a rearward side thereof via said second elastomeric

panel support component with respect to a traveling direction of a vehicle.

14. A seat structure in accordance with claim 13, further comprising:

a third elastomeric panel support component;

a fourth elastomeric panel support component, wherein said elastomeric panel is
supported on a first lateral side via said third elastomeric panel support component and said
clastomeric panel is supported on a second lateral side via said fourth elastomeric panel
support component, said first lateral side and said second lateral side extending parallel to the
traveling direction, said rearward side and said forward side extending perpendicular to the
traveling direction, said first elastomeric panel support component and said second elastomeric
panel support component defining a longitudinal support structure, said third elastomeric panel
support component and said fourth elastomeric panel support component defining a lateral

support structure.

15. A seat structure in accordance with at least claim 14, further comprising an
interconnecting means between the longitudinal support structure and the lateral support
structure for allowing movement of the longitudinal support structure with a degree of freedom
relative to the lateral support structure, said elastomeric panel comprising a lateral portion, said
lateral portion providing support to the occupant during ingress and egress and said lateral

portion deflecting in a torsional manner about one of said third elastomeric panel support

14
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component and said fourth elastomeric panel support component to support the occupant, said

lateral portion providing support to an occupant during a seated position.

16. A scat structure in accordance with at least claim 13, wherein said clastomeric
panel manages occupant loads based on a principle of a distributed beam, wherein once the

loads exceed that of the occupant the panel goes into tension to limit deflection.

17. A seat structure in accordance with at least claim 14, wherein said elastomeric
panel is a one-piece elastomeric panel structure, said one-piece elastomeric panel structure

comprising a thermoplastic elastomer.

18. A seat structure in accordance with at least claim 14, further comprising a foam
pad, wherein said elastomeric panel comprises a plurality of members for supporting said foam
pad, said elastomeric panel bending when loaded, said elastomeric panel being in tension when

a further load is applied.

19. A seat structure in accordance with at least claim 18, wherein said members bend

when loaded, said members being in tension when the further load is applied.

20. A seat support structure comprising:

a single, one-piece elastomeric panel for supporting a seated occupant, said single, one-
piece elastomeric panel comprising a front region and a rear region, said front region being
opposite said rear region with respect to a longitudinal axis of said single, one-piece
elastomeric panel, said front region and said rear region defining support areas for supporting
said single, one-piece elastomeric panel such that said single, one-piece elastomeric panel is

constrained in a direction parallel to said longitudinal axis.

21. A seat support structure in accordance with claim 20, wherein said single, one-
piece elastomeric panel comprises a first lateral portion and a second lateral portion, said first
lateral portion and said second lateral portion extending parallel to said longitudinal axis, said
first lateral portion defining a first lateral support region and said second lateral portion

defining a second lateral support region, wherein said single, one-piece elastomeric panel is

15
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supported in said first lateral support region and said second lateral support region such that
said single, one-piece elastomeric panel is constrained in a direction perpendicular to said

longitudinal axis.

22. A seat support structure in accordance with claim 21, further comprising:

a first panel support structure connected to said elastomeric panel in said front region,
wherein said front region of said single, one-piece elastomeric panel is supported via said first
panel support structure;

a second panel support structure connected to said elastomeric panel in said rear region,
wherein said rear region of said single, one-piece elastomeric panel is supported via said
second panel support structure;

a third panel support structure connected to said elastomeric panel in said first lateral
support region, wherein said first lateral support region of said single, one-piece elastomeric
panel is supported via said third panel support structure;

a fourth panel support structure connected to said elastomeric panel in said second
lateral support region, wherein said second lateral portion of said single, one-piece elastomeric

panel is supported via said fourth panel support structure.
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