WO 2007/002290PCT/US2006/024310 RETICULATED MATERIAL

BODY SUPPORT AND METHOD CROSS-REFERENCE TO RELATED
APPLICATIONS [0001] Priority is hereby claimed to U.S. patent
application serial number 11/166,594 filed on June 24, 2005, and U.S.
pahtppReation serial number 11/265,410 filed on NovemF&iTA2038 24310
the entire contents of which are incorporated herein by reference. FIELD

OF THE INVENTION-rp, {POPRE OMeRsieapippesyiskRpois canbe found

in a wide of shapes and SIZes, and are often adapted for

supporting one or more body parts of a user. As used herein, the term

"body support'drcizggsarithemidiniaia anEdeforhatia ERiient
adapf@&%%‘%ﬁo&%i%?%e% @?815%8?é%.@'fé‘%g%ﬁg?ﬁ&‘@&%&%{? Imakg gﬂ¥66,594

positi ody supports inc tresses, pillows, an

fideshiohe ol 39§ radiich ditertppécts o sein peekerdd 85 4Hafitrder
NRRlgRaNS05, H0ON3LMannhedwELARES s SR aRSHuiad eréeatycer
partially out of foam material. For example, polyurethane foam is A
commonly used in many mattresses, pillows, and cushions, and can be
F [ Aishion materials. In

many age SURRAIE iSRRI \ateriakis e PrRviding, e hed and

support wi [ y to conform to_a user and to the:{g6

S an increased ability b .
SR T ARG DR TEPROHEG PR TREHS BT Eb i CBUtRy herein

B RPAItEagetipie@r talisdeiampearslivrizadeon sitivéstiverdiby cdsor pailing to
the body support to change hﬁgg I RATHARRIE. RGSRIEERE
e %ISB%%? eré) %%‘rilﬂf)g?t?? Ofs[300 4#?&%%%9 p{%e num_tl){enr) and types of ,y
opiyris inpetesesees HowRHehe gt ens A YRdPeIdatledingbnsgdor use in
HQRREE I inGredseagpiecaapabilities of such materials are often

underutilized. In many cases, this underutilization is_ due. t r -
SuppcH BT SETDY PSR AL Lch D Ry Qb il
16005 Bis edipuriehste foparswoomtdyisrtEionans FestiEwe - BHET Sufibrts
angiihe highcansumenserpandiampravesibody: sHRR oSkttt als. In

variety of applications, new body supports are welco ditions to.the
ALY b%dy surl)ngorts, visco-elastic mat)énsal Ii)spuse R prov\{\cll?ng thg:%o y support with an

increased ability to conform to a user and to thereby distribute the weight or other load of the
user. Some visco-elastic body support materials are also temperature sensitive, thereby also
enabling the body support to change shape based in part upon the temperature of the
supported body part.

[0004] Although the number and types of body supports constructed with one or more
visco-elastic materials continue to increase, the capabilities of such materials are often
underutilized. In many cases, this underutilization is due to poor body support design and/or
the choice of material(s) used in the body support.

[0005] Based at least in part upon the limitations of existing body supports and the
high consumer demand for improved body supports in a wide variety of applications, new

body supports are welcome additions to the art.
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[0006] Some embodiments of the present invention provide a support
cushion, comprising a first layer comprising visco-elastic foam having an
exposed top surface; and a bottom surface opposite the top surface and
separaeetopadm the top surface by a distance defining a thick BE$8/830{l¢24310
support cushion; wherein at least a portion of the exposed top surface of
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[000 Fux%?er aspects of the present invention, together with the organization and

operation thereof, will become apparent from the following detailed description of the
invention when taken in conjunction with the accompanying drawings, wherein like elements

have like numerals throughout the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008] FIG. 1 is a sectioned perspective view of a body support according to a first

embodiment of the present invention;

[0009] FIG. 1A is a detail view of the material in a layer of the body support
illustrated in FIG. 1;

[0010] FIG. 1B is a detail view of the material in another layer of the body support
illustrated in FIG. 1;

[0011] FIG. 2 is a sectioned perspective view of a body support according to another
embodiment of the present invention

[0012] FIG. 2A is a detail view of the material in a layer of the body support
illustrated in FIG. 2;

[0013] FIGS. 2B-6 are sectioned perspective views of body supports according to
additional embodiments of the present invention;

[0014] FIG. 7-9 are exploded perspective views of body supports according to
additional embodiments of the present invention;

[0015] FIGS. 10-12 are sectioned perspective views of body supports according to
additional embodiments of the present invention;

[0016] FIG. 124 is a detail view of the material in a layer of the body support
illustrated in FIG. 12;

[0017] FIGS. 13-30 are sectioned perspective views of body supports according to
additional embodiments of the present invention;

[0018] FIGS. 31-34 are exploded perspective views of body supports according to

additional embodiments of the present invention;



illustrated in FIG. 1; [0010] FIG. 1B is a detail view of the material in

another layer of the body support illustrated in FIG. 1; [0011] FIG. 2 is a
sectioned perspective view of a body support according to another
embodiment of the present invention [0012] FIG. 2A is a detail view of the
maverimbivp@igyyer of the body support illustrated in FIG. 2; [00LBjUSi®&024310
2B-6 are sectioned perspective views of body supports according to
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embodiment of the present invention;

[0020] FIG. 36 is a sectioned perspective view of a pillow according to another
embodiment of the present invention;

[0021] FIG. 37 is a perspective view of a pillow according to another embodiment of
the present invention;,

[0022] FIG. 38 is a cross-sectional view of the pillow illustrated in FIG. 37, taken
along lines 38-38 of FIG. 37,

[0023] FIG. 39 is a perspective view of a pillow according to another embodiment of
the present invention;

[0024] FIG. 40 is a cross-sectional view of the pillow illustrated in FIG. 39, taken
along lines 40-40 of FIG. 39;

[0025] FIG. 41 is a perspective view of a pillow according to another embodiment of
the present invention;

[0026] FIG. 42 is a cross-sectional view of the pillow illustrated in FIG. 41, taken
along lines 42-42 of FIG. 41; and

[0027] FIG. 43 is an exploded perspective view of a body support and foundation
assembly according to an embodiment of the present invention.

[0028] Before the various embodiments of the present invention are explained in
detail, it is to be understood that the invention is not limited in its application to the details of
construction and the arrangements of components set forth in the following description or
illustrated in the drawings. The invention is capable of other embodiments and of being
practiced or of being carried out in various ways. Also, it is to be understood that
phraseology and terminology used herein with reference to device or element orientation
(such as, for example, terms like “front”, “back”, “up”, “down”, “top”, “bottom™, and the
like) are only used to simplify description of the present invention, and do not alone indicate
or imply that the device or element referred to must have a particular orientation. In addition,
terms such as “first”, “second”, and “third” are used herein and in the appended claims for
purposes of description and are not intended to indicate or imply relative importance or
significance. The use of “including,” “comprising,” or “having” and variations thereof herein
is meant to encompass the items listed thereafter and equivalents thereof as well as additional
items. Unless limited otherwise, the terms “connected,” “coupled,” and variations thereof

herein are used broadly and encompass direct and indirect connections and couplings. In



additional embodiments of the present invention; [0015] FIGS. 10-12 are
sectioned perspective views of body supports according to additional
embodiments of the present invention; [0016] FIG. 12A is a detail view of
the material in a layer of the body support illustrated in FIG. 12; [0017]

FI®S 208/883280e sectioned perspective views of body supporbSaaEakrg:310
to additional embodiments of the present invention; [0018] FIGS. 31-34

amiespladadRerRasINeVigws of BRdy stPReS AceRIdng.fo.additional, |
emb,odf'ments of the present invention;
physical or mechanical connections or couplings.

DETAILED DESCRIPTION

[0029] A body support 102 according to an embodiment of the present invention is
illustrated in FIGS. 1, 1A, and 1B, and comprises two layers of material: a top layer 110
comprising open-celled non-reticulated visco-elastic foam (sometimes referred to as
“memory foam” or “low resilience foam”) and a bottom layer 112 comprising reticulated
non-visco-elastic foam. In some embodiments, the top layer 110 can rest upon the bottom
layer 112 without being secured thereto. However, in other embodiments, the top and bottom
layers 110, 112 are secured to one another by adhesive or cohesive bonding material, by
being bonded together during formation of the top and bottom layers 110, 112, by tape, hook
and loop fastener material, conventional fasteners, stitches extending at least partially through
the top and bottom layers 110, 112, or in any other suitable manner.

[0030] Each of the top and bottom layers 110, 112 can be substantially flat bodies
having substantially planar top and bottom surfaces 116, 118, 120, 122 as shown in FIG. 1.
However, in other embodiments, one or more of the top and bottom surfaces 116, 118, 120,
122 of etther or both top and bottom layers 110, 112 can be non-planar, including without
limitation surfaces having ribs, bumps, and other protrusions of any shape and size, surfaces
having grooves, dimples, and other apertures that extend partially or fully through the
respective layer 110, 112, and the like. Such alternative surface shapes are described in
greater detail below in connection with other embodiments of the present invention. Also,
depending at least in part upon the application of the body support 102 (i.e., the product
defined by the body support 102 or in which the body support 102 is employed), either or
both of the top and bottom layers 110, 112 can have shapes that are not flat. By way of
example only, either or both layers 110, 112 can be generally wedge-shaped, can have a
concave or convex cross-sectional shape, can have a combination of convex and concave
shapes, can have a stepped, faceted, or other shape, can have a complex or irregular shape,
and/or can have any other shape desired. Examples of such alternative shapes are presented
in greater detail below in connection with other embodiments of the present invention.

[0031] In some embodiments, the top layer 110 provides a relatively soft and
comfortable surface for a user’s body or body portion (bereinafter referred to as “body”).
Coupled with the slow recovery characteristic of the visco-elastic foam, the top layer 110 can

also conform to a user’s body, thereby distributing the force applied by the user’s body upon



WO 20071002290PCT/US2006/024310  [0019] FIG. 35 is a sectioned
perspective view of a pillow according to an embodiment of the present
invention;  [0020] FIG. 36 is a sectioned perspective view of a pillow
according to another embodiment of the present invention;  [0021] FIG.
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the present invention; [0022] FIG. 38 is a cross-sectional view of the
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40 cm each (defining a surface area of the sample of material), and a thickness of 5cmtoa
compression of 40% of an original thickness of the material at approximately room
temperature (¢.g., 21-23 Degrees Celsius), wherein the 40% compression is held for a set
period of time, following the International Organization of Standardization (ISO) 2439
hardness measuring standard.

[0032] The top layer 110 can also have a density providing a relatively high degree of
‘material durability. The density of the foam in the top layer 110 can also impact other
characteristics of the foam, such as the manner in which the top layer 110 responds to
pressure, and the feel of the foam. In some embodiments, the top layer 110 has a density of
no less than about 30 kg/m® and no greater than about 150 kg/m®. In other embodiments, a
top layer 110 having a density of at least about 40 kg/m® and no greater than about 125 kg/m’®
is utilized. In still other embodiments, a top layer 110 having a density of at least about 60
kg/m3 and no greater than about 115 kg/m3 is utilized.

[0033] The visco-elastic foam of the top layer 110 can be selected for responsiveness
to any range of temperatures. However, in some embodiments, a temperature responsiveness
in a range of a user’s body temperatures (or in a range of temperatures to which the body
support 102 is exposed by contact or proximity to a user’s body resting thereon) can provide
significant advantages. For example, a visco-elastic foam selected for the top layer 110 can
be responsive to temperature changes above at least about 0 °C. In some embodiments, the
visco-elastic foam selected for the top layer 110 can be responsive to temperature changes
within a range of at least about 10 °C. In other embodiments, the visco-elastic foam selected
for the top layer 110 can be responsive to temperature changes within a range of at least
about 15 °C,

[0034] As used herein and in the appended claims, a material is considered
“responsive” to temperature changes if the material exhibits a change in hardness of at least
10% measured by ISO Standard 3386 through the range of temperatures between 10 and 30

degrees Celsius.



[0028] Before the various embodiments of the present invention are
explained in detalil, it is to be understood that the invention is not limited in
its application to the details of construction and the arrangements of
components set forth in the following description or illustrated in the
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a stepped, faceted, or other shape, can have a complex or irregular

shape, and/or can have any other shape desired. Examples of such
alternative shapes are presented in greater detail below in connection with
other embodiments of the present invefition. [0031] In some
embodiments, the top layer 110 provides a relatively soft and comfortable
surface for a user's body or body portion (hereinafter referred to as

"body"). Coupled with the slow recovery characteristic of the visco-elastic
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Aictribiitina the force annlied by the 1icear'e hady, 1rinaon \WO




the top layer 110. In some embodiments, the lop layer 110 has a hardness
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the bottom layer 112 can have a density providing a relatively high degree
of material durability. Also, the density of the foam in the bottom layer 112
can also impact other characteristics of the foam, such as the manner in
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[0043] Like the embodiment illustrated in FIGS. 1-1B, the body support

202 illustrated in FIGS 2 and 2A has a top layer 210 comprising

open-celled non-reticulated visco-elastie foam and an underlying layer

212 comprising reticulated non-visco-elastic foam. In some embodiments,
thevioady7sapport 202 can therefore provide the desirable sofireEgE$2006/024310
body-conforming, ventilation, and heat transfer properties described
@&%&@&9&%%@@ g 0esillusirated 'Mﬁh% s PR ANTUTRE 20, 122 in the

1prls.es %{ﬁ er 214 beneath the layer of reticulatéd
A e s e e e P o e st sppicton
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o erﬁﬁ@g @z?&gngl%éeﬁ {108,000y, SHRPAIL 292 1miqqil Qné‘j;%tﬂ%ﬁ n#é?s”}m 212,

f the bo port 202 illustrated in FIGS 2 an rises
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&ﬁnmmmemﬂmnd*wﬁs;ﬁh&mekdl@fmm 21Bcan rest upon the bottom
layer 0 ecured ther to. However |n embodiments,
o i g B o R B R R e in
Wﬁ@bﬁamﬁw%@nﬁ@@m@mméﬂ@@m@@mmm %@3 ofn have
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us?Odl Jm@n% fg{;&éB In hlige %S it should be noted that absent
escrlp on Serein 18 onth 83‘ }ﬁéié’ﬁ‘frfg% eI S dprortEny: Be
%Wéabﬁdy” gthsportbeth bpmm@rfesailmw fleoéithedapebo pemtankintiyoof the
SAM SREHARHIRQREBARIASKIR A% OLIb8 Man 9%%‘3?%9%9&%&?&31%?3\,@
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layer y ntially ies haV| .supstantiall
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ﬁﬁ@dmgye§tm@0@§20%1ﬁra&whlpi}éhﬁEQQYMQ%E&% g%?@%‘%%ﬁ%at of the
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e AT PREC RIS 4 OrnE hpeL ek ppa B
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material in any of the b ort embodiments disc osed rein can be
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%Nll Slll% Iﬁo absent description herein to the contrary, the surfaces
elt er or bo opposﬂe faces of any or all of the layers of material in any

of thel B Bappisine ailrsdinnaries Wiselbs dd frorsimuhmierslipstzatiedlyt the top

aﬁkﬁﬂﬂfdl@ﬁ@aﬂ; ingtead haved shebieApnRishas = 1aReS deserhed RRAYR
the surfaces 116, 118, 120, 122 in the illustrated
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layers 210, 212 in the body support 202. In some embodiments, the

bottom layer 214 has a hardness of atleast about 50 N and no greater

than about 300 N for a desirable degree of support and comfort. In other

embodiments, a bottom layer 214 having a hardness of at least about 80

N and no greater than about 250 N is utilized for this purpose. In still other

embodiments, a bottom layer 214 having a hardness of at least about 90
N and nn Aareaatar than abhoirit 120 N e 1itilizad T00OAL2T NDenandinA At




WO 2007/002290PCT/US2006/024310 changes within a range of
between about 15C and about 30C. In still other embodiments, a bottom
layer 214 of foam that is substantially insensitive to temperature changes
within a range of between about 15C and about 25C can be used.
[Ov@0Ke M top and middle layers 210, 212, the bottom la§et/23Ns4n4310
have a density providing a relatively high degree of material durability.
@ﬁmemtmmf@;‘]dhaﬁ%éﬁ mﬁael beitai Aﬁ&ﬁrﬁgéhﬂﬁtﬁg%@&%ﬁcﬁiﬂéﬁs a
teristics af the ch as_ the manner in which the bottom laye
SRR AL 6 e S B L PAP T Yo rAC RGBS changes
rengo o ire@rts), dherbditormibyer? 28 B asnddessity of no less than about 20

O/m g8 0 R R NRNARAKS A3 ARG ST RIUEN: fove o

bottom layer 214 hayving a density of at least about 25 kg/m3 and no
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illustrate FIG. 2 can have a ot that is at least as't
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thickpessiokihe’trrand niddle layers 210, 212, [0051] FIG. 2B
iIIustrz?ﬁ)]S£ ther embodmegﬁgf a body su ort according to the present

inven HECHRAEHCE Hﬁfé‘tﬁﬁidﬁlf th&Barhe LR dH Hadat is
ey @I‘tthé<sarthe propenties abthleohalbbdidbntsyefsthEpRidy thapppriroviding

asaarm%g&\f%m@eap SEHARMINEIGED16-205 AGGRIINGIY MG SalAiNG tom

description focuses Hi)rlmarl upon the structure and features that aré

1@1?&?&%&%&5%%‘?@ opbisHais s e hoorredapiddadaersg o,
mzAAE@ﬁerﬁmeﬁhﬂuiﬂlaﬁsmM@ochﬁﬁemn digycakboieunaEMhecianined

; anFA %th]e ?o %géidfqual mig lon regarding the structure and

eatures, and oss ter atlves tot e structure and features of the

body éﬂ%&) i3 dHastmicr pBothe anbcdaseritsdd bedowirpat engredintdo the
fratdreselibe ambesivoent s ey d)E}SElll% oAhthabeQiesRHdas many of

: tructure and feat es o;j ?ﬁ embog nt, of FI(3881 Ag e deS| nated |
SPAIRAHSPYIR e RGRIBERE A (6505 SUFEE SYaIRTARe A hspapecton
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open- ceIIed non-reticulated viscoelastic foam, an underlying layer 212’
(St et daksernsRHd s Brdsre fesrscinten BB%HPI‘&@}EP%TE with
KHGBrigin goaedéitujmﬂ mﬁhmte)ﬁ)fé@mﬁﬂg melwﬂathaa@dfﬁaamréwfampdﬁmble
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a temperature WO 200
described below. Structure and features of the embodiment shown in FIGS. 2B that

correspond to structure and features of the embodiment of FIGS. 1-2A are designated
hereinafter with primed numbers in the 200 series of reference numbers.

[0052] Like the embodiment illustrated in FIGS. 2 and 2A, the body support 202
illustrated in FIG. 2B has a top layer 210° comprising open-celled non-reticulated visco-
elastic foam, an underlying layer 212’ comprising reticulated non-visco-elastic foam, and a
bottom layer 214’ comprising a cellular structure of flexible polyurethane foam (which, in

some embodiments, comprises a foam having a relatively high resilience, a temperature
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insensitivity, a density, and/or a thickness as described in greater detail
above in connection with FIGS. 2 and 2A). Accordingly, the body support
202' can provide the desirable softness, body-conforming, ventilation, and
heat transfer properties described above, while also providing support for
thavepogm@amieldle layers 210°, 212'.  [0053] As described BODWE2®6i12e¢310
embodiments of the present invention employ one or more layers of

igpsg'tgir‘é%gthas},/ IEP gs%g,e Oé/gn %r&%ggggss&%}@;z@g@ ' é@&%ai?%&@ﬁl connection
SiHaces that Rave ribs, Bumps, and other protrusions of any shape and

wifeFKiiaced RAvircerstively, Bmhelesumnarbiier aperniids trdssiedi
fRartialneafilytheughvtheraspestiveciayeanstndrtpertise ddaateadyove, while

upport, 202" illustrated in FIG. 3 is xample 0f suich a body support.
aﬁ-ﬁé}(gr? BBEEPE0N %}rcjp’fdﬁpﬁf s't%ﬁ%% i F(;Qieg 1sE IZﬁj’n'example of the
mannédmivAiciiescrion. phararstop: surtadenens o ithh eraspridyesion cgaioyene
SR pravide Additignal saliesdandbenhedi sURRRMHA0Rie s surfaces

articular, the non-planar top surface 216' of the illystrated bod ort

. | (0] SU
e o TES: S7HQ RS HEP T G A8 SR AR R e L oves:
cﬂﬂl@ﬂé@tﬁkﬂﬁtﬂﬂ. dvetoueirtteo axeodipatmiily o dullydtretell theesgivhientapér, and the
1'-?14&?-n”p%'&ﬁ%ﬂ%}f&%éﬁ%ﬁé?%&ﬂ%@&ﬁ%@3’5%%}%% o GR0uIake,BaY Kb, Also,
ot r als

er forms described below in connection with the illustrated
B vepRo R CLusbeRdR GES cRibeth TR S0 Lo MARh itk the non-planar
iy straseshe g odineplflF &S cdnbB empl JRH8 piowaemddtobaldisterisfor the
the non-pl ,top surface 216" of the top layer.210,.0f visco- '
Y B O e 2 e L IR R

sheppio 33 ainapnoplsedfatecfamure e frhoviory dlaitfamrdaprase deectpodin areer
REpageeh hathisdiferantiiomdhat ot amlanrntepmurface Rdfatively, the non-

[0055] As described in greater detail helow, any of the hody support .
R R B S
withehinilesmapdtodirehsutRlG ot welippiessitRy avayedh esaregion thigh the

bRy SUPRt 492l stiaied ipd=1G. 2B has a cover 272" enclosing all
three Iaa/ers 210", 212, 214" of the body support 202'. Further detail

regardifits HdoreamsreEbadimes i RS RSP B AR SV 216 A& fsiicRdans 210" of
pessilllstalRanatives thireal cafendisoligsesof hgrediteipditail B&owr Hiternatively,
onnectjon with the ill ted embodiment of F ¢ gt ' -
e s R

JiSersl fotic thahph Hialoiieg tarcBuiiefied top surface 216', the cover 272"

can preyjsle a slesisablg appeaspnsaileelhe, BRdyfSLPPTY didort baAaENts
5‘7}211; ca compris%a material tt at enal%Il((e)% a user tgvsgg th? sg%%e (g £ such
ISR R BIRSISRA MBI G a0 18V BF (e BOdy Support 202"
Fatyexapopie, Bitheygh eetiplssthaten irsmiRriA92 thbustpted idld ot s a cover
SOYRL2itgifAh HeM AllsashPaibeiine SP&MQJH&W? riheUNgeryinadens
layer 210'. The degree WO 20071002290PCT1US2006102431Q to which .
tRershap s TR R e s Ps 2 vidioie beasnr ik g ligpatives
2éZeds depkndset at feastidgsdrbajponitherthickoesstofithélosvaea@ottiment of
%eﬂnaterial, and the fit of the cover 272' on the body support 202" (e.g.,
aut or loose fit). It will be appreciated that the cover 272" as described
hereinl88A6Edref ErsPpRRcEPRIVER alersh nBPRPTRAE RiyisaRidel et a18t of
thedonavigcR-elastientay ebRbRitaneptantoyide aRry slegre ahuisibiity of

the, upderlying top layer shape 0 Z]ﬂ;hou h body support 202",
e s A ?/fgé%iégf’stfé‘}ggﬁﬁfﬁg\%ﬁ;é%m tat
enabled ntesktopsseiffachape 6f) satopa dyditEmmplsde tiataiace 2167 of the body
9\%&6@%@'@%}' exam and & ayer Aldnokelatinelyb) %E@Eﬁ ﬁt@ﬂfé@ soai¥cover
it should be noted that any of the body support en}bodlgne ts dflcdpsﬁde deorce
RétefhEARGHBhIAY &F LS BHOME RS RO T AEhE SR TR e ar - 0 o
non-reticulated or reticulated as described in greater detail below) can

have a Ron-planar top surface as just déscribed.  [0058] FIG. 3

illustrates another embodiment of a body support according to the present
invention, This embodiment employs much of the same structure and has
many of the same properties as the embodiments of the body support

described above in connection with FIGS. 2 and 2A. Accordingly, the
followina decerintion fociicae nrimarilvy 1inon the <triictiire and featiirace that



[0059] Like the body support 202 illustrated in FIGS. 2 and 2A, the body
support 302 illustrated in FIG. 3 comprises a top layer 310 of open-celled
non-reticulated visco-clastic foam, beneath which lie middle and bottom
layers 312, 314 of the body support 302. However, the materials of the
middiecanobxottom layers 312, 314 are switched compared t@UTEBBdy/024310
support 202 illustrated in FIGS. 2 and 2A. Accordingly, the middle layer
BLenafhe bR SHRRAH3AZ IUSH aleddD T e campdseRAelRiely ) i

resilient flexible polyurethane foam, and the bottom Iatlger 314 of the bod

APRspaPRE 2R MR B o e EH e s PR At SEtiE ol cor erraictiplefpd the fit
tigindcoesilient énahe pidheuppicidtayer 3R isrdeser i dliviiteatgrpaeasiatkd that
i TolaRY] ' ' r in.El 2 and 2A
B e HL1 U S DB Al SEAISR e R AN s

A fdeaton grsaatictivandle Mmtemsetiss winleaserhnsiifiemS the
ihdstratectip BkeShipdB. WO 2007/002290PCT/US2006/024310

[0060] bodiment illustrated.jn FIG. 3, the -reticulated ,
oo B e o 1o O B B sy 2 of
Hasacdaftigersrl Yhatingyetont ebitethietyshifish 2 wer fdayer 2athef thizevlaied

RolayReakRYGh ialanakuRde dying aBRINRT Mefmadiaied ayeh 35:8hAWBdoted
ted in FIG. 3, the middle layer 312 can

IG. 2. In the structure illustr o
0oL B HESY SR B FRA RETERCTIB LBFet ramprising
viickebstie et irrtipam mitaletiaers6i0:ad 2 drssotné ienmbadinients,
thePrtomiayendldobigticwated nonyiscg:plastic foam can reduce heat

in the middle layer 312 (and in some embodiments, the top layer 310 as

well), STt HpEA T nbrssathatancabnf idhody sernret arermlinginthe
pradnoitorntaye TRikvkmbodGhéi kb RoeybLiTpes k302 sthusiiatedifak Kang of
V i r312 that is.at least about as thick as the top layer.
B O o R R R SRR Elion
BiHbbdimermed e drgardirgleilsibltesrintsadetorntintaootrcoidaa ik des
%ﬁact@& @meféé%a&sfﬂfaém& aﬁfaeﬁﬁ_ hhR ﬁ@@;}hﬁéﬁﬁﬁ@i@h &&E‘ﬁib@d@%ﬂﬁﬁ% éaction
IS at St ut three es as_ thick as the tQ er IS use .
PR o B R T S S St i s octon with
Bl4pp ereb2clan diditorebiofiomatayercgdditgabistatdens tabiatdes Atidmessible

ARthigkahR somhiieddrekRess o BedPRARG NS BYL IS G 10,32
(%o c%rﬁ}éigeat away from the middle layer 312 (and in some embodiments,

§Ors oA fReSu e B UEReEReL fheHbtdiad dfaggofrespond
toarieuat ded Stalvosd Dlibetivetimathit kias thercamhinatkiyickae serehiiier in

dopsapd.middiedayers Fp3d2 for this purpose. In other embodiments, a

bottom layer 314 that is at least about 0.25 times as thick as the combined
thicknE¥S U ke t8p bodd Trrmaare2ed/diestated SnbliESu3eadarihe pedpeseport 302
110R63F i@ FHGIBIstiaesa e R 0diNpeh Ot R-Dady-SuBPR AHEs R

o the present inventian... This,empodjment loys much of the sa
e s R e R T B A o e

Porigvsuphonatrsisdividbcabiodte imé bnttentiayewih 2 AbSart skBichatordiprgbd, to
bR eRcRUeRIPSHBRSPHMAMIX URRR:HAS SIFUGHISARA GRS 1 the
that are dlfferea{ than éh,e embodiments described above in connection
A R 101 BB a AP P AR Bl e TPl
foamnestite kittk [@S: &mfmmmmmﬂ@mmgamm@m @on-visco-
Sledctye AN foatiresy ﬂ@l??@s?ﬂ%'& ?AL%(%@HY&&E%?&%{ Eg&%&%@%& bed in

ed below.

features of the body support illustrated in FIG. 4 an scri _
SRR LR T M AReSHiticrth B hmkat SRR AT G i IS 2 and 24, while
thefetispand tostndcirsandteatfias wiitha RrpodimenseftdG® oleatdietail

BRSNS GEIRISRIBANSAR.28HRS AIRIRISne numbers.
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[0064] Like the body support 102 illustrated in FIGS. 1-1B, the body

support 402 illustrated in FIG. 4 comprises a top layer 410 comprising
open-celled non-reticulated visco- WO 2007/002290PCT/US2006/024310
elastic foam, beneath which lies a bottom layer 412 comprising reticulated
now«isooeetastic foam. However, the top surface 420 of the lrottarsebayer43io
412 has a non- planar shape beneath the substantially planar bottom

surfac et er 4 ent of FIG, 4, the top

surfacz %@%EE- ?gy itﬁ e‘?gnig 1RGPy ﬁ?Bﬂﬂ%ﬁ?ﬁjn‘é‘%?E?lasm foam
é?@é’rﬁi?ﬁg’ldﬁﬁ/aﬂrﬂhthéqwdaiﬁere%@smerpmﬁmwmehﬂawaﬂyb%%merﬂlly

@él@dﬁ;%l;}?m@ﬂgpl%sﬁéﬂt fusineranical LSRN PRV MRS IRRIAR: another
own in Fl[G 4. 0065] The protrusions 428 of the bottom lay er%f

8%6 BiSHYe &5teean BiGr the iy el%‘ﬂi@”&@ﬁ%@&%@aﬁt@ﬂ?ﬁmlddle layer
éé%salgemws@ drbaweeintbestppoandebettong kayers 4 1artddan TRENASHIGEDS the

L Re LI AR TS Of airpetween g, Q Pn%é)g t%% A%ger E 14t g!ré%zculated
thereby improving heat transfer within the
AftesiveRndareamE G %eaaa@eﬂwer @éayas@. ppma@mmnbeﬁs,

dissipdtgeifito mdetbrtdught lbariagange s 30 bahnacRIther QR a0t BOHR M am
Wﬁé%é&&ni‘ improved heat transfer enabled by the passages 430
can be used to c ol both layers 410, 412, and can be particularly useful in

reduciff fidatis @ﬁ@t&ﬁ’@é&feﬁo@l@@@é&mﬁlﬁéﬁ‘ weehave a[OOBB laysodi2 that is

eurﬂmohmeﬂas ttha pasRagenE30 AbRER dbe deR:and RAHBARYSIS AbPme top
n averaﬁ) e| htr% no. Ie% s than about 0.5 cm and no greater

ye
e R o R MR oS e dendoat e o s
thedeadaypieid Aot this telsrsaﬂaaﬁlaiﬂwtembmxmdma griddkenthaniahbaitidat least

aoul el athesambosime verage height of
no Elleslffs)é2 ga?é ut 1cm anﬁ%&?gfﬁ%ﬁ%ﬁ%@%g gﬂﬁ‘u %re utilized. It will
t

be ap mrﬁfféﬁﬁeﬁh@&n?’ obrpassanges’ A3 0eedi wepeatigm layer
At 4elaattisrnpanstiugdont the7hiightofibie sanbk usiobiaA28iirdke dusiraieshd middle
E%paoﬁjl' 8% QI Eﬁll%’ f%fa '3\9&9 Blof U beorgxi Or;Zy tlhfl Egmﬁlg\éerrr?‘ enﬁ}oaungnts the

hts descrlbed above can still be emp usin

tﬁ (RS %l&ﬁ@o#‘irﬁ%ﬁ%hﬁfﬁéﬁ%tm&eﬁmmbm Yedseniecifegredier 0.15

tetaibbriowas the mmmm@remwepm ﬁﬁ'&m& fastbeofglgfﬁa%s
gh%oefflep ?i%%ﬁ 42 H)ltrated ;‘;: top surface 420

Eg%ﬂ‘egﬁottom ayer 412 Can HAVE any Gihe a{)fqut 55 U,0-2> times as thick

wohtirahied Bidprss fotbﬁrmnmé v it lrevelrsiA 60,1 8 iRg swidkrb it iaitatigpse.
pads, rmmemlIlarmaa@é@&ﬁ&&é%ﬁl&ﬁ%ﬁ%ﬁ@&@ &B?&@’Qé’%%a e the

haV| oot(lj:l?ﬁawﬁlcéo&h or other proflle) and other elongated
ro?ruslllgﬁlé B fHE RO TEH SPRIEFHRHGRIN Bhstals stivrsus ansbhas wasy of

tb@ﬁ@m tagearddnethe habedamsnisurfihe r‘baﬁrydsm@emﬁwaﬁmﬂe&w ehsbiRgction
M{Mé'm'iﬁ'oﬁ&%%ﬁgﬁﬁﬂ%%ﬁ %abgl%giﬁr? hfou noles o

and the like, any or all 6f which can dinw or in | a y any

Wﬁﬁﬁﬁ@&?‘ﬁ%%&%@%‘ﬂ dagyfibe gmbodiments descnbcd above in connection

with FIGS. 1-1B. Reference should be made to the description above in connection with
FIGS. 1-1B for additional information regarding the structure and features, and possible
alternatives to the structure and features of the body support illustrated in FIG. 4 and |
described below. Structure and features of the embodiment shown in FIG. 4 that correspond
to structure and features of the embodiment of FIGS. 1-1B are designated hereinafter in the
400 series of reference numbers,

[0064] Like the body support 102 illustrated in FIGS. 1-1B, the body support 402

illustrated in FIG. 4 comprises a top layer 410 comprising open-celled non-reticulated visco-
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[0068] The passages 430 between the top and bottom layers 410, 412 of
the body support 402 can be defined by protrusions 428, apertures, or any
combination of protrusions WO 20071002290PCT1US20061024310 428
and apertures. Although the protrusions 428 and/or apertures need not
nesessarilyhein any arrangement (e.g., a repeating or non-mEpEBsANe6/024310
pattern) on the bottom layer 412, in some embodiments the protrusions

eltﬁhéﬁs A qﬁ%@%%%@l@g%%ﬁﬁ?d’yéﬂﬁl gﬂ&%ﬁgﬁﬁﬂgﬁﬁeﬂ?ﬂé@ hiﬁ(&zm'@l&lasuc
e generally cone-shaped pro ns 0 ottom layer in
ReAITET, G Te H O B Bt A A g ke Bt
ieufacenddD pidhe battonsiafes 41:823ﬂthsmnéae¢nﬁbb ifndhesnthedirsakost1G.
Ahe 19 L}? sWace82? Jl?a%&ﬁ&?ﬁ%{sm% RReIBIYHORG-SHNBREMS extending

brotr sions 428 can be recesséd, and in some embodiments can b
towapErateransielp RAUERFS 2BER5 (BB BRESHE SR B LR EH™ O
ssvidaceian anyatherswifaceal shapesiesiredFIG. 40069] Also, the

prOtriae,% 2?%?&0'/% aneguies 10 s f}g&lmmfﬂ &%%&%%P@se 418 of the

passages4 ave a constant or substantially constant height.

tmwmw e Brnermberituirinsesem d3rbrrS IS ardot o Ereiet th 412

ouiaysitldcrerafine nassagesisbhaving eheightdhan vades

at dlfferent Ioc tions be Ween the t nd bottom,layers 41
ﬂﬁﬁ@?’elfapéo‘f 3@%@ ?{evlvé 1b§ %Bcfa I’t'[ 455 sQora emiévelﬁ heat in

Weeh e (t)op arid bottom
od Brcandlecesipre s§ Gtk hedarvupreradf leidin dssietsdripeduhbyech the
p[acgga Ql h@é@@t&“&@&ﬂ&%p@iﬂ@@&@ﬁ 19, 411heRy airysiRids 42 G alger

loca ed on substantially the entire top &%42(3@&; bottom | egélm%aﬂ
Pl Pt PatRRacE BSaMRE RS Méwﬂgw R TS Y
ess thasadlgf libe Eritisadprgeriateld26; subh @stin one or more regions

of thea{&gg%i PROr43 (ﬁg%kaﬁ;ép%&%gw%o%@@e%m@%@%&ﬂ #3fers

passag Can IN one or more reglons or in substanti
A B e stpraeEb of SRBB ISR Az it (SN A GREB
AboveinRassagRntat bﬁ«%@@!gﬁaaio R Gboteme ayiehs b, 4&2eh tieut 1
embodiment illystrated in FIG. 4 can n ; I
%aaﬁgflﬁgf% éiﬁ atg Lﬁ St i es(%g %ygﬂjlg%g{ %Era%??y%gﬁ AL
mgumgw @sodn@/@mpwmaemmmaﬁmwm drmarpbiired. It will
d éc}]%eé{f{g&'%@tﬂ@f e.%%gt ﬁ%%é%@s%@h%} Q&D@{ﬁ@ﬁﬁt\éﬂﬂ&ﬁ&gﬂﬂmm the
an or neat aissipating_runctiopns can ne en the substanti
}tﬂ‘éhtéffﬁbﬁﬁfﬁﬁrgﬂ%% 3 1510¢ %S?’&E?‘f)ngﬁ ﬁ% nort%]1 p%alllnar AR Ao,
) smamgafmagenamamm@t dpowtiven ehmmﬁmenwdpma@hﬁg ypes of

P %u N PEIWEEN AR WA r&@é%"d%kﬁ%@&ﬂ%&%ﬁéﬁ&%&&er
ﬂ asu stantially planar to t%{) surface 420 of the bOté"‘Z gyer 412.

The n&ﬁ’ﬁﬂ[bﬁé%é%ﬁ%‘{ﬁf’éé’é 15ieh B IGAP £0BeeTAmSE KT B 428
AntRredrHSoaG. and{@fd;e@e&&éaaumemm:beaiyabﬁmm hmmmm}nemﬂyhe of

éggrtoi?%rg?lrfac HES o%fsto bolt:]cé Fﬁ%%long‘%éyy%r%%dﬂxé: %héut-qﬂﬁfﬁgﬁepads

tion above reg e non-planar top surface 420 of the
uumwrmmarmmmdml@@mmwlm BBHOTAVEE el 8%} SO th 1Ay Eot:

S8 dn atith Othek emBodimanis pRASSRES Sat@the i) rtaltvratideibesy) e top
Qj?fgcg lggoagfqgétggnﬁow 1%%19 172/9:911 %%F;I%Tx{gm 2&9 (c)tg(/i %@3 0T apertures, including
without limitation recesses, dimples, blind holes, through holes, grooves, and the like, any or
all of which can be defined in whole or in part by any of the types of protrusions just
described.

[0068] The passages 430 between the top and bottom layers 410, 412 of the body

support 402 can be defined by protrusions 428, apertures, or any combination of protrusions
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surface 418 of the top layer 410 and a non-planar top surface 420 of the
bottom layer 412. The non-planar surfaces 418, 420 can have any of the
protrusion and/or recess features described above in connection with the
top surface 420 of the bottom layer 412 ilhistrated in FIG. 4.  [0072]
FIGoadueizates another embodiment of a body support acceringimdhesio
present invention. This embodiment employs much of the same structure
d has man erties mbo iments of
ppor%Pé’escr?béﬁg a%u e in lgtr%nselg %Art?%v %ﬁ ar 8‘352\“" ggers a¥11'1§/be n
mmmr@demmmfme@wmmm@melst?abﬂtt@blﬁmdaﬂ;r%ssome

mgetﬁegitf&t@&%mmam&q@we@&% Qesﬁt%@1§§ww¢2m%@mm@%@aer For
with FIGS. 2 and 2A. Reference shouldc? %e to the esc é:%tlon above

SRABB S BTRFEY AR IIREA PR P et |H?6Waﬁ%‘?t Bdikg the
stivctorentiit festdriasiTahd p@ssgulerwtmmﬂwes)mmecwtsuchn@ahdf the
eRiHes 9 402 BRMnRHRPAINGR ARG E PR e,@(t&e%eaae%patavumm the

Structure and features of the embodiment shown in FIG. 5 that
erRlp GReeTS SRRdaHRE-BRas A SFE L BTSSR SHeTRRS B Rty e
&»epafaa@ﬁlgmat@dtheremeaﬁetdmeﬁamﬁ@@rsqge&aém@@mefmmmssother
Jur(%a f« scrl?ed in greater detail above with regard to the body

Eifus rated in FIGS. 2 and 2A, the body support 502 illustrated
in FlG[@@drﬁtﬁ%@@ arwya@yéﬂ%ﬁl@é@ﬁm%%ﬁ@wbett@e layer 412 can define

Ekgiemgateahuk&s:@cete&uﬁ 5@@&’8%&1?@&%:@&{' m@@ﬁwwgm other
ate N-VvISCO-elas and a Ott m,laye C r1SIN
E)(ﬁ)g g%%ﬁu % 8‘1’[{%%% % % ertures 11‘1 6 bO R/ 1‘h er ﬂa]gané gne

avmg are atlve reS|I|ence
M@metﬁqmevtup fsmfamelﬁzmﬁthed@ffet@m llegpéip sl Hetyeesratirronppiathbetiom

shara keneaththe Aubsr il PIRNAE AR Bifarena24Ritheysiddls 412

layer 512. The non- planar shape of the top surface 524 can take any of

Tﬁ%%?ﬁ%eéﬁg&?ﬁ@d‘%ﬁﬁfehﬁﬁg%mﬁ% PP¥fe non-planar top surface
420 off theohaitamilhpaniéd 2nllusiratechbii FRIGS 4handtaaivhedds firdddatedion
Rl RICUMPL03 RN 1S i ARE/OL AR fer

apertures as also de d above. Passages 530 can be defined

ﬁemmltﬁé%ﬁmwﬁﬁa%rbsmt&%@@%ﬁﬂertﬂtatﬂ &pgpaface 420,

&R and the dronoR)aaastopr s iacs hapat tue. bokamiayeebids tmamqramany
b.OdI ents, su ass .can be defined between 0

SR R D R R A P S e e B Sy oot

urfadecs 2200ffithe thﬁdwéﬂ%m or between a non- planar bottom

Surfa%@ﬂi REH&@%Q@L%W%%%@Q@%@%&JM @H&ﬁﬁ@l@%g‘lﬁo 412

the bott h th f b d

o O b S T a b ST oA PRt RS epapbgyer botomn
snfhadiderftiof foGayr [00%4] Rassae 530 muksining HeimdEernpesumidaidhe top
M&O&%mf@%%&é&%a?&ﬁftusttmtsqégt@%a%%yewztgeotgsf%@fmmmg

port 502 with a capacity for ventilation and/or
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anr user's hod eatfrom ay 51 ofnon retic
A R R D I R R T oo

St & nﬁthletmehm Pé sahsfahveniam thaaoonaydrs12e0 bikg bottom layer
mrough the-pas m&%@rﬁ&émm tme%ﬁreg}&fatm@tem Q,tge@me%tmsmn

t d th f the b t 502) till

e aefﬁ%%ﬁe%{? et o S e B aCE B TSHSE 1 DA o
HigcelRsthusttend of BigtH foBrrefhe, tesdegestEB0ioars ephainnetthisonadenar top
E@FA%E%O of iR ﬁ ) Hw&%&%% Eﬁﬁto%%%%wﬁ%ﬁ&&ﬁ@%the top layer

support according to the present |nvent|on This embodiment employs
fbchnotithetes frabsdrenit RisRpRIs TSR Bt tRENSA PRSI RIIES R tom

embodlments of the body support described above in connection with FIG.

3. Accordingly, the following descriptionsfocuses primarily upon the

structure and features that are different than the embodiments described

above in connection with FIG. 3. Reference should be made to the

description above in connection with FIG. 3 for additional information

regarding the structure and features, and possible alternatives to the
ctriictiire and faatiirae nf the bhody, cirinnort ilhhietrated in EIC A& and




[0076] As described in greater detail above with regard to the body

support 302 illustrated in FIG. 3, the body support 602 illustrated in FIG. 6

comprises a top layer 610 comprising open-celled non-reticulated

visco-elastic foam, a middle layer 612 comprising flexible cellular

polyoimthanadpam having a relatively high resilience, and a pottaseéayerssio

614 comprising reticulated non-visco-elastic foam. However, the top

sy face 620 of the midde |layer 612 non e h th
SRR e s Sk s T R

”ﬁ'@ﬁﬁp‘l’aﬁ%@lﬂ&lﬁ@@f 4he (39 surfre BpOEH® mk@uami ericien Rsasideatures

GREHREMH RRANR IACOMNERIANLY ) ernenrNlanalopeH iacs 420 ik ed in
CC%tom layer 412 illustrated in FIG. 4, and can be defined by a plurality of

]fbjrr trAUS|ons 628 (as shown in FIG. 6) and/or a plurality of apertures as also

descriii®d2d 3dGe > Rhssage s:68¢canbbéidefingth bedweanptHesebitaritidly

plananbatia syifree.6d.altheaplavatSIPrnd e nanRianahi@hany of

surface 620 of the middle layer 612, In other embodiments, the passages

@SGWW%W%M%F%H EhaRarnSmanTdreitiehabe v hepgetion

bauemﬁiﬂ):aﬁrm aﬁub&t&mmgwpﬂm&mmm&m@ﬁa@mwm pﬂiﬁd}ﬂylamen the
F%‘%%%?eé‘tﬂqnm%' ere EBH% 5 é{ ce0A8Q fd%*%gﬁ %‘éﬁé Ation

anon nar to surace middle layer erein t

Wih %@M @@r%&@f@%ﬁ@l@@ﬁ@dﬁ%ﬁ@% feecririiRebs taaaBRtstion with

Blmyve inCoanecianwitll thedustateshambasimantet MG iduMQind possible

07/002290PCT/US2006/024310 0077] Passages 630
L R T8 20 B R LA oo apod
émvmb@lthvéomc%n'sdpmcswtwnhﬁtbapmmyhmﬁrv@hmatmfﬁq?(ﬂnaﬁ\mawond

{psrearRd Al IR JissiRalaaaL oot 16 40P dAY QA@%@&B&@Q&M@E&U@&Q& in

visco-elastic foam (which can be immediately adjacent a user's body upon

teBR 8v&t st E Y AR the passages 630 can be particularly useful
in providiry) venitkatibeadanclontbiebtdisdipationtfusthé tbobttodayeroiif ot
Hl‘l?stpﬁgy HRRSTS %93 2A, tl‘[Q QZ(%] 4: i)%orz 565%@5@%&%%% ngﬁyigég QR@J layer

a body support according to the present invention. This embodiment

A SRR RE APER e SRR SHGUaiRd WRRe ks tin R tRdaiecproperties
mﬁmma@ﬁfm&m@ﬂﬁm%dmmmngmmﬂmq;iﬂmble
& QlaFr G? e&a ie CCOH‘}’ é%”P%gHﬁeeﬁc”E;]“oﬁ focuses dE'mar lgéce 524

upon ruc re an rent e embo en

o%beho@wabwé it Bonm @@ﬂmﬁhmsntaﬂghwm@élx Blsof pratom _
Mmase 0ihe descipliaryaboVe ITheQBRSEHRR With 61GS tdy %ﬁf&aé aoldifianale

infor regardi structure and features, an p055|bl ern tiv
BN R SR FRACH G FARES i G A TICaAES A e

le g braydr 3 oillu Stredtin Elan d, fewtore daoddfieed boplimaity sﬁpwtmmoﬁbGZS (as
hIRRALEE! Sﬁ%@/&? é}ﬁﬂ?&ﬂ&o@@ﬂeﬁﬁﬁ‘w ra%%ﬁé ‘iﬁ%%&%&%@@?”ﬁé&éfg‘& $30 can be

1-1B are desgh nated hereinafter in the 700 series of reference numbers.

fisns) hsieeendns SeRPeaipbr et heitera svatiseried st the middls 1guee 12 and the
plofiaﬂﬁa Hiutstased ua?ﬁkﬁbo&’oﬁommises a]lopﬂhayahﬂdcﬁxmmm&mgassages
led-nongreticulated viscoelastic foarm, beneath whichligs er??ét
R ropanar 8

comprlsmg reticu oI VISCO-EIASHC Toan. owever,

HiosentiHy etepartep sHEEORHRSES iieayer flkddiplddeipang non- planar bottom
ﬁ@fywsmmmmamm ﬁmiu%%mghdﬁ%ﬂ,i encael opticyssidielayer 514,

ttom er’ 2has first portjo retlculated
%‘8)/ ﬁé’]t‘%‘?éé‘ﬂﬁ iga?h egsfﬁ?s SRS s vRove it
wmhec@fermﬁbéhoﬁhemmdmmbamemﬁﬂ%é body support 102 illustrated
in FIG %7%&%@9@%@%@5&%@%9&4&@%ﬁ%ﬂﬂé@%@!@'%14

ceIIuIa l\4urethane foam havi the sam erties as describ
Hhifkiet ARG e Bt BRFEFS0A BFthe %Bwt%é‘ﬁﬁ’&ﬂt‘g%ﬁ?n and/or

|Ilustrated in FIG. 2. Therefore, the second and third portions 734, 736 of

the bottom layer 712 illustrated in FIG.1¢ define side borders of foam that

is relatively stiff and supportive compared to the conventional reticulated

non-visco-elastic foam of the first portion 732. Either or both of the second

and third portions 734, 736 can have a width W that is at least about 1 cm

and is no greater than about 20 cm. In other embodiments, either or both
Nnf the cernond an ' al third nortinne 724 722G cran have a width \W that ie at



and third portions 734, 736 can have a width W that is at least about 5 cm
and is no greater than about 10 cm. [0080] The second and third
portions 734, 736 of the bottom layer 712 can have any width desired, and
therefore can be wider or narrower than those illustrated in FIG, 7. Also,
thaveewoniehzad third portions 734, 736 can have substantiall P CoHS04t024310
widths as illustrated in FIG. 7, or can have widths that vary along the sides

wiBed 4RI e DAt Wdﬁlﬁ%@ 3l B %ﬁ%dﬁ?@l%%g addliigeq non visco-

portions 734, 736 need not necessarily run along the entire length of the
e a8, %%?%@%YW%&&%PW%&@ ERBPRIPEE ShitpEaprgiesdated
didditd atarfgaanylhedielziof dhecsiclast #1384 didhﬁdddﬁﬂamd ayetahlehable heat

' t
T L e

felyiral diectonv e akrar thpetaer ﬁ@zboyize%éa 79 et pyr in
fhe mgam@sﬂs\mdﬂdﬁn@t&d%ﬁha@ﬁ Man; fvapibescembadinants uita the cell
ottom gyer 7 only one fthe s ond thjrd partions 734, 736.
T%Bﬁi eléélak% E o%éegfhe 5%? %‘?ﬁﬁs%gg d'in FIG. 7 has
seconﬂ)&?ﬁ] Hﬁﬁ&p&vﬁ@ﬁssmﬂ%@mml@ée okt Sepnorireoimding to the

pelativelydian. r%ﬂ@%ﬂ%@ﬂ&%@ﬁf%ﬂ?@ﬂ%ﬁﬁ%&@%%&%Zs%an of
tEﬁtlculated non- VIS foam#rthgzléer embodiments, g second and

fc?‘B%H‘i%‘?%“’?%ﬁs ‘? PR o6l BUPRSEAST A Hh gk sgection
i3 e mummdglyeﬂlé’ 1Aifeving dethiptieathandsfpdhafithepoody strpgort and
0L lﬁ%%&&&@&@b& ﬂ%ﬂﬁkﬁeﬁ%éﬁ%ﬁ JRBHES THARAG . AYELRY Phin FIG. 3.

futon), respectively, and in such locations can take any of the forms and
%ﬁ%@g%@e@ﬁ@@ﬁ%whmdgm@@mammgngcfaenawgﬁﬁ pofi@rsigenal
tiferreditivedydnify tesiianoedlaxftataaiyiad inasbtodltbeLimployad structure and
%Qi%&? )6 %rrg(%ld’l ddég)g]itastl %ﬁg(P E?ﬂyﬁs Qg‘{ﬂgitﬁg fIrStSE)OI’E‘? m%%ea%res

reticulated nonvis oam ny com |nat|on (0] orders an order

%6 Eieposire shostRay igh K Feairemanexp irediapddarieantibe
Hiiig@ehas dﬁsmsd are déagﬁikﬁye%m@f&ymﬂg@m@mg&féymé@a@ﬁc@fmmbem

reticul VISC astlc fpa the pr |e scribed abqv

the flrf# %rr?e 31?/er ‘?”fz cagn ARy eeb r%l%%ﬁ%%?%e

i&i@@twmppﬁiwwlmlbr mwﬂ E¥ipHesrafrdm He. t@pdmyesez 2Qojriayentd 0
Eagmg%ﬁéﬁ&ﬁéﬁ%&{%&q{a@a%@%@gﬁ@@aﬂ@ Q%@&%‘d%&f?'@&ﬂﬂ%lng

ree of support and resilience. Although such a foam can b

*E?SSB @%Pﬁ%w%ﬁfeaﬂmﬂ% PRI g@?ﬂﬁf@%aﬁ%hﬂs@%ﬁw 614
msﬂmamﬁaﬁmsﬂﬁﬁ npdoranchdastindeard 2oy af thetbptiofackayar dftReanidle
fesi @9'ﬁafaqogm@@n@m%g&ﬁmgaﬁﬁm%%ﬁ%%ﬁoﬁ%%94% of the

ends 742, 744 can better support a user enteririg or exiting a resting

R LepremOah thaemrpbas: shipcafiisoan P@éﬁﬁ&%%ca%&l@mﬁwmfefaﬁmg

M@ﬂ@dgmeﬁﬁmmawlmmr%@qzwma% HIPSCRO BHEAR Ifer 412
§3LA§S%1H1% |OCé;\tI ofa er oflrel ive I}/ res&lgnt flexible FIG. 6
uadfonam as’descri eda ove canbe seVec e E‘éssg upoﬁ Odvesnrlec} )

%@éqr@mbmétmgf qeratities asfale dssetibed plpore. 70Bsfees 6Xaeaples degned between
e kdpHRsRBNFEn A Botfdd QiR BOryr PR 0% Il St blfRat&an

enable increased ventilation and/or heat dissipation from the first portion
BN B AR B B AP S ime B TR siersAP) can be defined

ISimnékar yndeplyrsuppirts SoRdeilitigisoederéd ards 4Pa Fdbstaftihidy planar top

dalativebo Bighbrfesi awefé BXibls: eelivlar faam. A M&Q@&%@&@Q@Mﬁe top

740 can provide similar resulfs. In those embodiments in which ventilation

By ﬁ%%éﬁ%ﬁ@ﬁ%@ﬁ@ﬁ%@ﬁ@é Brapitdsdesof theheaeipchsarmyaianar

affet)latetkriefindistorejastitd aanisslessiivyacitant thamaeditonah the
sych locations, a border of the relatively highly

1?2%#%%’??[&% e ceﬁ)f())%#;‘oéjm can be provided in such locations.

[0084] In still other embodiments of the present invention, the bottom layer

712 of the body support 702 comprisek’two or more regions of reticulated

non-visco-elastic foam, each at least partially surrounded by one or more

borders of relatively highly resilient and flexible cellular polyurethane

foam. The reticulated non-visco-elastic foam can have the properties

described above with reference to the bottom layer 112 of the body
crinnort 102 illiictrated in EIC 1 while the ralativivelyvy hicnhIhvy recilient flavihle




[0086] FIG. 8 illustrates another embodiment of a body support according

to the present invention. This embodiment employs much of the same
structure and has many of WO 2007/002290PCT/US2006/024310 the
same properties as the embodiments of the body support described above
in sanmectianawith FIG. 7. Accordingly, the following descriptipoTioseses24310
primarily upon the structure and features that are different than the

embodier's,desetlbest ahaye o GONae e M R, £ RefSfeReListatea

shoul 0 the description above in‘connection with FIG. 7
%Hﬁoﬁammﬁéaﬂ%bf@géwtﬁ%wmm f@rafa%@‘ﬂaﬁalﬁég%%an
mﬁwmaueﬁltptmsstpu@wa aoth ipaties el h1e bosbh supnited uairatagkiin foam
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peferansesInbelis bod Zhl@f@ the embodiment of the present

inventi ted.in FIG 7,1 e bo or 802 illustrated in FIG. 8
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pissuHalwstitdo ahl benedimeh ighpiess abdttoithtayere8ti2damprisiagmany of
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[0090] FIG. 9 illustrates another embodiment of a body support according

to the present invention. This embodiment employs much of the same
structure and has many of the same properties as the embodiments of the
body support described above in connection with FIG. 7. Accordingly, the
folveovmgradesasiption focuses primarily upon the structure andfgatsres/theio
are different than the embodiments described above in connection with

b8 BelRenes should.he madep e daser o AReUeID SaNDRS I«
Wi ﬁhlg o7 for additional information regarding the structure and features,
@Ae ghessiNemalternatives to the structure and features of the body support
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visco-elastic foam. [0094] Although the first portion 932 of the bottom
layer 912 illustrated in FIG. 9 comprises reticulated non-visco-elastic
foam, and the second and third portions 934, 936 of the bottom layer 912
comprise a relatively highly resilient flex#ble cellular foam, the material of
the first portion 932 and the material of the second and third portions 934,
936 can be reversed in other embodiments, thereby providing a structure
similar to those described above in connection with the embodiment
illustrated in FIG. 8. Accordingly, the description above regarding the body

crinnbort QNO°2 ilhhictrated in EIC Q annliece aarialhvy to cirich alternativie



[0096] The reticulated non-visco-elastic foam cover 948 can be selected

to provide a heightened degree of fire resistance to the body support 902,
and in some countries and/or localities can be utilized to meet fire codes
calling for such fire resistance. Although other WO
2000/002200RCT/US2006/024310 materials capable of meetiaystrobsiing310
code requirements can be employed, the use of reticulated
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Also, such regions of reticulated non-visco-elastic foam can have any shape (such as

rectangular, trapezoidal, triangular, or other polygonal shapes, round, oval, or other rotund
shapes, irregular shapes, and the like), and can have any size desired.
[0086] FIG. 8 illustrates another embodiment of a body support according to the

present invention. This embodiment employs much of the same structure and has many of
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WO 2007/002290PCT/US2006/024310 412 illustrated in FIG. 4, and can

be defined by a plurality of protrusions 928 and/or a plurality of apertures

as also described above. [00100]The passages 930 between the bottom
surface 952 of the reticulated non-visco-elastic foam cover 948 and the
topveurfem@ 236 of the top layer 910 can provide a degree of rentiktioo24310
and/or enhanced heat dissipation for the body support 902. These
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wietwerRedfartasoliNe HQQ}fﬁiéﬁfb‘aSI dpstraed iNfstGed h37d. 1. The

cture an atures of the emhodiment shown in FIG.

de crlbed below. iﬁ{r
et eSSl SRRt s T RSRTBS S ther BHRBDHHABR G EReS Dbl
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BorapHsiogs alf@iatmeiydatg&dyﬂasyl iemh flexibiesaiulabdoandhaneatiidiidn with

stlla el alme%tt%q(ljaﬁr 1014 comprising reticulated

nonwsco Elastic foam beneath the second layer 1012 of relatively highly

resilie %Sk eheat tha FifstratPh 8 Brapbbvedenp A éneiraietioiited can have any

ms@iasgi%@ﬁmna&mﬂ%ay@ﬁsl&&%e@ dheteticHdiedon with the
JSCO el foa in the thlrdﬁl g}trl 14 ar described above |gﬁ{@)
[

BB o e (ORCaNt BBEEH g PP 5 FEERaN R O
ikssitgtbabevn bodimentof FHIGBIG. 7 (i.e., two or more regions or islands of material at

least partially surrounded by one or more borders) can be reversed, in which case the two or
more regions or islands of the relatively highly-resilient flexible cellular foam can be at least
partially surrounded by one or more borders of reticulated non-visco-elastic foam.

[0089] By utilizing a border 846 of reticulated non-visco-elastic foam partially or
fully surrounding the first portion 832 comprising relatively highly-resilient flexible cellular
foam in the bottom layer 812, the body support 802 can have an enhanced ability to provide
ventilation of the body support 802 and/or to dissipate heat from the first portion 832 and/or
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WO 2007/002290PCT/US2006/024310 1-1B. The properties of the
relatively highly resilient flexible cellular foam in the second Layer 1012

are described above in connection with the bottom layer 214 in the
illustrated embodiment of FIGS. 2 and 2A. [00104]In the embodiment
illvetratethoin2pdG. 10, the non-reticulated visco- elastic foam RS 2081024310
layer 1010 can be provided with a desired degree of support by the
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;dd su (?mentn the |I8 ce and support provided by the second
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d
BHEGRBIS o o QSIS S Sind G RO GRS 86 i ghepes and
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hfgﬁydl%ﬁﬁ@m aeat %4&1&991%%9&%%9 I?)rC Jl&%e 32 (8)191’16(491% 1%‘ 816 reticulated non-
visco-elastic foam portion 932, borders of the relatively highly resilient flexible cellular foam
on any of the sides and ends of the bottom layer 912, islands or other regions of the
reticulated non-visco-elastic foam at least partially surrounded by the relatively highly
resilient flexible cellular foam, and the like.

[0092] If desired, the bottom surface 918 of the top layer 910 and/or the top surface
920 of the bottom layer 912 can have a non-planar shape defining a plurality of passages 930
between the top and bottom layers 910, 912, In the illustrated embodiment of FIG. 9, for

example, passages 930 are defined between a substantially planar bottom surface 918 of the
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dissipative capabilities described above (from two or more layers of
reticulated non-viscoelastic foam). In some embodiments, heat in one or
more areas of the body support 1002 can be transmitted through one or
more layers of the relatively highly resilient flexible cellular foam for
dissipatiomtbsough the alternating layers of reticulated non-visopustastie24310
foam. [OOlO?]FIG 11 illustrates another embodiment of a body
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In other embodiments, the cover 948 can also or instead cover any portion or all of the sides
and ends of the first and second layers 910, 912, and/or can underlie any portion or all of the
bottom surface 924 of the bottom layer 912, In some embodiments, the cover 948
substantially entirely surrounds the first and second layers 910, 912.

[0096] The reticulated non-visco-elastic foam cover 948 can be selected to provide a
heightened degree of fire resistance to the body support 902, and in some countries and/or

localities can be utilized to meet fire codes calling for such fire resistance. Although other
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Therefore, the first three layers 1010, 1012, 1014, 1110, 1112, 1114 of the
body supports 1002, 1102 illustrated in FIGS. 10 and 11 can have
different qualities adapted for the comfort and taste of different users.
[00110]With continued reference to the illustrated embodiment of FIG. 11,
in saume&wmizediments, the reticulated non-visco-elastic foampofriig2006/024310
second layer 1112 is less resilient and/or less supportive than the foams
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SlAtirem ARy hanelst axeriEting T e satstituRPRighy isdshthiiiaxible
ceibulatedomn-dnd-sdiicicl &ied ooy BE0-Blastc oaudiannie the naiilldae non-

fiblaner 1010 ofiosdeficulalad isaeslaRls (o ppigvife g desired

ree of resilience and support while still retaining the ventilation and/or
sibedmeipative Cisylaiinos-iserastf Heanve 18 Byrmaaxipwaithiskesss of
et NcANarOftiNore:AELRS @inties hadesuppet dbl0d cartibaib aasitted 948 has

throu hoqf:‘.q{rnmor Igger of the relatively highly resilient flexible cellular
maxrmum thickness o ut 3 ci. . ;
oam for dissipation tﬁroug the alternating layers of reticulated
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AT W@&ﬁ&%ﬁgﬂw%ﬁaﬁ%wgﬁrﬁtg ﬂ%ﬁﬁﬁ?ﬁ% {9}%%1 0 and/or between a
non-planar bottom surface 952 of the reticulated non-visco-elastic foam cover 948 and a non-
planar top surface 916 of the top layer 910. Enhanced user comfort, ventilation, and/or heat
dissipation can be achieved in some embodiments by such passages 930.

[0099] The non-planar shape of the top surface 916 illustrated in FIG. 9 (and/or of the
bottom surface 952 of the reticulated non-visco-elastic foam cover 948) can take any of the

forms described above in connection with the non-planar top surface 420 of the bottom layer
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[00113]Like the foam of the top layer 110 described above with reference
to the embodiment of the body support 102 illustrated in FIGS. 1, 1A, and
1B (and utilized in the other embodiments illustrated and/or described
above in connection with FIGS. 1-11), the reticulated foam of die top layer
1240 wa@Ewnismo-elastic foam, and therefore falls generally withirTibg2006/024310
category of foams otherwise known as "memory foams" or "low resilience
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{fm‘éﬂ'&{% rdhipRUIARER: st Athanembagiment spanteayanldiated
aving a hardness of at least about 40 N and no greater.than Eibo’fjh%bll\'
Hisgeriprestic foam, a second layer 1012 comprising a relatively highly resilient 1lexible
cellular foam beneath the first layer 1010, and a third layer 1014 comprising reticulated non-
visco-elastic foam beneath the second layer 1012 of relatively highly resilient flexible cellular
foam. The properties of the non-reticulated visco-elastic foam in the first layer 1010 and the
reticulated non-visco-elastic foam in the third layer 1014 are described above in connection

with the top and bottom layers 110, 112, respectively, in the illustrated embodiment of FIGS.
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[00117]The top layer 1210 can also have a density providing a relatively
high degree of material durability. The density of the foam in the top layer
1210 can also impact other characteristics of the foam, such as the

manner in which the top layer 1210 responds to pressure, and the feel of
thavioasor/doesome embodiments, the top layer 1210 has a densitysaicam24310
less than about 30 kg/m3 and no greater than about 175 kg/1113. In other
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[00106] If desired, a fifth layer 1056 of reticulated non-visco-elastic foam can
lie beneath the fourth layer 1054, thereby providing an increased capability to dissipate heat
from the body support 1002. In the illustrated embodiment of FIG. 10, the fifth layer 1056
comprises substantially the same reticulated non-visco-elastic foam as the third layer 1014.
However, in other embodiments, the reticulated non-visco-elastic foam of the fifth layer 1056
is different than that of the third layer 1014, In this regard, any number of alternating layers
of relatively highly resilient flexible cellular foam and reticulated non-visco-elastic foam can
lie beneath the first layer 1010 of non-reticulated visco-elastic foam. Such body supports
1002 can therefore have a desirable degree of resilience and support (from two or more layers

of relatively highly resilient flexible cellular foam) while still retaining the desirable heat
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the top layer 1210, in some embodiments the bottom layer 1212 can be
exposed to substantial body heat from a user resting upon the body
support 1202. In such embodiments, the foam of the bottom layer 1212

can be selected to be substantially insensitive to temperature changes (as
defoen@baze) within a range of between about 10C to aboub@5C52006/024310
thereby retaining the supportive properties desired for the bottom layer
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tggqu {han M%&QMJE? utilized. In still other embodiments, a

bottom la IEHyer 1212 having a density of at least about 30 kg/m3 and no
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stipissrated2iledetedtiz B 112AGaAsbay &8t oM 18YembAliddhgtisatied non-

thick as the top layer 1210, ther V|d|n a significant de
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210, [00124]The hody support 1202 illystrated in FIGS. 12 and 12A
S a ¢l g:%]i: gclarn éﬂe l?aye}:/lOl%pan the reticulated non-visco-elastic foam in the

second layer 1012 are described above in connection with the top and bottom layers 110, 112,
respectively, in the illustrated embodiment of FIGS. 1-1B. The properties of the relatively
highly resilient flexible cellular foam in the third layer 1014 are described above in
connection with the bottom layer 214 in the illustrated embodiment of FIGS. 2 and 2A.

[00109] In the embodiment illustrated in FIG. 11, the skeletal cellular structure
of the reticulated foam of the second layer 1112 can function to dissipate heat in the first
layer 1110 of non-reticulated visco-clastic foam, while the first and second layers 1110, 1112
can be provided with a desirable degree of support by the underlying layer 1114 of relatively
highly resilient flexible cellular foam. Compared to the second layer 1012 of body support
1002 illustrated in FIG. 10, the second layer 1112 of reticulated foam in the body support
1102 of FIG. 11 can provide an increased amount of heat dissipation and/or ventilation, but
with a less resilient upper portion of the body support 1102 (in some embodiments, and

depending at least in part upon the thickness of the first and second layers 1110, 1112).
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mattress topper, overlay, or &ton, and is illustrated in such form by way of
example only. It WO 2007/002290PCT/US2006/024310 will be

appreciated that the features of the body support 1202 described above

are applicable to any other type of body support having any size and
shape{00®254FIG. 13 illustrates another embodiment of a bouyrSisppoE24310
according to the present invention. This embodiment employs much of the
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temperature changes (as defined above% within a r?q%e of between about
oEdternpbing aresge rqﬁtgﬁlﬁéughly resilient flexible cel foam and reticulate non—

visco-elastic foam can lie beneath the first layer 1010 of non-reticulated visco-elastic foam to
provide a desired degree of resilience and support while still retaining the ventilation and/or
heat dissipative capabilities also described above. In some embodiments, heat in one or more
areas of the body support 1102 can be transmitted through one or more layers of the relatively
highly resilient flexible cellular foam for dissipation through the alternating layers of
reticulated non-visco-elastic foam.

[00112] FIGS. 12 and 12A illustrate another embodiment of a body support
according to the present invention. The body support 1202 illustrated in FIGS. 12 and 12A
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WO 20071002290PCT1US20061024310 embodiments, the bottom layer
1312 can comprise foam that is substantially insensitive to temperature
changes within a range of between about 15C and about 25C. [00128]By
virtue of the skeletal cellular structure of the bottom layer 1312 illustrated

in WiE80710821%eat in the top layer 1310 of reticulated visco-el&stieUiaem024310
can be transferred away from the top layer 1310 toward the bottom layer
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eldstittdram do not exist (i.e., have been removed or were never allowed to form during the
manufacturing process of the visco-elastic foam).

[00115] By virtue of the skeletal cellular structure of the reticulated visco-
elastic foam of the top layer 1210 illustrated in FIGS. 12 and 12A, héat in the top layer 1210
can be transferred away from the source of heat (e.g., a user’s body), thereby helping to
prevent one or more areas of the top layer 1210 from reaching an undesirably high
temperature. Also, the reticulated structure of the foam in the top layer 1210 enables
significantly higher airflow into, out of, and through the top layer 1210 — a characteristic of
the top layer 1210 that can reduce heat in the top layer 1210. At the same time, the visco-
elastic nature of the foam in the top layer 1210 provides desirable tactile contact and pressure
responsiveness for user comfort. In this regard, the reticulated visco-elastic foam of some
embodiments has a reduced hardness level, thereby providing a relatively soft and
comfortable surface for a user’s body. In conjunction with the slow recovery characteristic of
the reticulated visco-elastic material, the top layer 1210 can also at least partially conform to
the user’s body, thereby distributing the force applied by the user’s body upon the top layer
1210.

29



layer 1312 that is at least as thick as the top layer 1310, thereby providing
a significant ventilation and/or heat dissipation layer that, in some
embodiments, is relatively temperature insensitive. In some embodiments,
the bottom layer 1312 is at least half as thick as the top layer 1310. In

other Wmisextihents, the bottom layer 1312 is at least as thicR@E{R#GepR4310
layer 1310 In still other embodiments, the bottom layer 1312 is at least

twice igk as the Jonayendidts \ﬁ{Qto layer 1210 of retlculafted visco-elastic
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[00134]Like the embodiment illusfrated in FIG. 13, the body support 1402
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affects the shape of the bottom layer 1212. The foam of the bottom layer 1212 can be
relatively highly resilient, and in some embodiments has a hardness of at least about 50 N and
no greater than about 300 N for a desirable degree of support and comfort. In other

embodiments, a bottom layer 1212 having a hardness of at least about 80 N and no greater
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WO 20071002290PCT/US2006/024310 [00135]The bottom layer 1414 of
the body support 1402 illustrated in FIG. 14 comprises a cellular structure
of flexible polyurethane foam that is relatively highly resilient and
supportive. This relatively highly resilient flexible cellular foam is described
in Weateraztwil above in connection with the embodiment ofHela$:2did/@asl o
12A. In some embodiments, the bottom layer 1414 comprising the

fekatysly By ieailientdiaxibiacobslan fomndsccstipBRItyS, ¥&Hom layer 1212
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[00123] The body support 1202 iltustrated in FIGS. 12 and 12A can have a
bottom layer 1212 that is at least as thick as the top layer 1210, thereby providing a
significant degree of support for the top layer 1210. In some embodiments, the bottom layer
1212 is at least 2 times as thick as the top layer 1210. In other embodiments, the bottom
layer 1212 is at least 3 times as thick as the top layer 1210.

[00124] The body support 1202 illustrated in FIGS. 12 and 12A is a mattress,

mattress topper, overlay, or futon, and is illustrated in such form by way of example only. It
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WO 2007/002290PCT/US2006/024310 the bottom layer 1514 of the body
support 1502 comprises reticulated non-visco-elastic foam. The relatively
highly resilient flexible cellular foam and the reticulated non-visco-elastic
foam of the middle and bottom layers 1512, 1514, respectively, are
desoribvetinypseater detail above in connection with the embedimmsmios/024310
illustrated in FIG. 14 (incorporating information in connection with the
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comprising open-celled non-reticulated visco-elastic foam.
cells of the foam do not exist (i.e., have been removed or were never allowed to form during

the manufacturing process of the foam). Due at least in part to the skeletal cellular structure
of the reticulated non-visco-elastic foam in the bottom layer 1312, the bottom layer 1312 can
reduce heat in one or more areas of the top layer 1310.

[00127] In some embodiments, it is desirable that the bottom layer 1312 of
reticulated non-visco-elastic foam be capable of providing some degree of support that is
substantially independent of temperatures experienced by the top layer 1310 when supporting
a user’s body (i.e., independent of a user’s body heat). Therefore, the bottom layer 1312 can
comprise reticulated non-visco-elastic foam that is substantially insensitive to temperature

changes (as defined above) within a range of between about 15°C and about 30°C. In some
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[00143]The reticulated visco-elastic foam in the top layer 1610 (including
the material properties of the reticulated visco-elastic foam) is described in
greater detail above WO 2007/002290PCT/US2006/024310 in connection
with the embodiments of FIGS. 12 and 12A. The open-celled
nowgeticuledsd visco-elastic foam in the bottom layer 1612 faisTgsnenaii31o
within the category of foams otherwise known as "memory foams" or "low
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visco-elastic material of the hottom layer 1612 can
greater than about 80 kg/m”. In other embodiments, a bottom layer 1312 having a density of

at least about 25 kg/m® and no greater than about 60 kg/m® is utilized. In still other
embodiments, a bottom layer 1312 having a density of at least about 30 kg/m® and no greater
than about 40 kg/m”® is utilized.

[00130] Also, in some embodiments, the bottom layer 1312 has a hardness of at
least about 50 N and no greater than about 300 N. In other embodiments, a bottom layer
1312 having a hardness of at least about 80 N and no greater than about 250 N is utilized. In
still other embodiments, a bottom layer 1312 having a hardness of at least about 90 N and no
greater than about 180 N is utilized.

[00131] The body support 1302 illustrated in FIGS. 1-1B can have a bottom
layer 1312 that is at least as thick as the top layer 1310, thereby providing a significant
ventilation and/or heat dissipation layer that, in some embodiments, is relatively temperature
insensitive. In some embodiments, the bottom layer 1312 is at least half as thick as the top
layer 1310. In other embodiments, the bottom layer 1312 is at least as thick as the top layer
1310. In still other embodiments, the bottom layer 1312 is at least twice as thick as the top
layer 1310.
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be selected for responsiveness to any range of temperatures. However, in
some embodiments, a temperature responsiveness in a range of a user's
body temperatures (or in a range of temperatures to which the bottom

layer 1612 is exposed by a user's body upon the body support 1602) can
proxodeosignfigant advantages. In some embodiments, a norP€aticiete4310
visco-elastic material selected for the bottom layer 1612 can be
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[00134] Like the embodiment illustrated in FIG. 13, the body support 1402

illustrated in FIG. 14 has a top layer 1410 comprising reticulated visco-elastic foam and an
underlying layer 1412 comprising reticulated non-visco-elastic foam. In some embodiments,
the body support 1402 can therefore provide the desirable softness, body-conforming,
ventilation, and heat dissipative properties described above. The body support 1402
illustrated in FIG. 14 further comprises a bottom layer 1414 beneath the layer of reticulated
non-visco-elastic foam 1412. Therefore, the layer 1412 of reticulated non-visco-elastic foam
is a middle layer 1412 located between the top and bottom layers 1410, 1414 of the body
support 1402.
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structure and features of the body support illustrated in FIG. 17 and
described below. Structure and features of the embodiment shown in FIG.
17 that correspond to structure and features of the embodiment of FIG. 16
are designated hereinafter in the 1700 series of reference numbers.

[0S OUile2the body support 1602 illustrated in FIG. 16, the BOtySsuspe+510
1702 illustrated in FIG. 17 has a top layer 1710 comprising reticulated
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conform to a user's body responsive to pres ure from the yser's body, a
a degt®¥ressurd %ﬁséﬂﬂﬁ%ﬁtﬁfr p Yggnt of 2 body Support a)écorgmg o

the present invention. This embodiment employs much of the same structure and has many
of the same propetties as the embodiments of the body support described above in connection
with FIG. 14. Accordingly, the following description focuses primarily upon the structure
and features that are different than the embodiments described above in connection with FIG.
14. Reference should be made to the description above in connection with FIG. 14 for
additional information regarding the structure and features, and possible alternatives to the
structure and features of the body support illustrated in FIG. 15 and described below.
Structure and features of the embodiment shown in FIG. 15 that correspond to structure and
features of the embodiment of FIG. 14 are designated hereinafter in the 1500 series of
reference numbers.

[00138] Like the body support 1402 illustrated in FIG. 14, the body support
1502 illustrated in FIG. 15 has a top layer 1510 comprising reticulated visco-elastic foam,
beneath which lies middle and bottom layers 1512, 1514 of the body support 1502. However,
the materials of the middle and bottom layers 1512, 1514 are switched compared to the body
support 1402 illustrated in FIG. 14, Accordingly, the middle layer 1512 of the body support
1502 illustrated in FIG. 15 comprises a relatively highly resilient flexible cellular foam, and
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[00153]The body support 1702 illustrated in FIG, 17 can have a bottom
layer 1714 that is at least 0,17 times at least as thick as the combined
thickness of the top and middle layers 1710, 1712 to provide a desirable
degree of heat dissipation and ventilation from the bottom of the middle
layep 1001803rv6o0me embodiments, the bottom layer 1714 caRG¥ Uaedeex 310
0.25 times as thick as the combined thickness of the top and middle layers
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00156]The hottom layer 1814 of the body support 1802 illustrated in FIG.
er ISJ at 1s at least z}g 1‘_{1101{ as the top layer){S (P 1FsJ use& % r thi Ilsupsurrgoge n

[00141] With further reference to FIG. 15, the body support 1502 can have a
bottom layer 1514 that is at least 0.15 times as thick as the combined thickness of the top and
middle layers 1510, 1512 to carry heat away from the middle layer 1512. In some
embodiments, the bottom layer 1514 can be at least 0.25 times as thick as the combined
thickness of the top and middle layers 1510, 1512 for this purpose. In other embodiments, a
bottom layer 1514 that is at least 0.36 times as thick as the combined thickness of the top and
middle layers 1510, 1512 is used for this purpose.

[00142] A body support 1602 according to another embodiment of the present
invention is illustrated in FIG. 16, and comprises two layers of material: a top layer 1610
comprising reticulated visco-elastic foam, and a bottom layer 1612 comprising open-celled
non-reticulated visco-elastic foam.

[00143] The reticulated visco-elastic foam in the top layer 1610 (including the

material properties of the reticulated visco-elastic foam) is described in greater detail above
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comprises a cellular structure of flexible polyurethane foam that is

relatively highly resilient and supportive. This relatively highly resilient
flexible cellular foam (and various possible properties thereof) is described
in greater detail above in connection with the embodiment of FIGS. 12 and
12#%0 [B01a2Pe some embodiments, the bottom layer 1814 iSpa swpposinze310
layer providing a relatively stiff substrate upon which the top and middle
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[00146] The non-reticulated visco-elastic material of the bottom layer 1612 can
be selected for responsiveness to any range of temperatures. However, in some
embodiments, a temperature responsiveness in a range of a user’s body temperatures (or in a
range of temperatures to which the bottom layer 1612 is exposed by a user’s body upon the
body support 1602) can provide significant advantages. In some embodiments, a non-
reticulated visco-elastic material selected for the bottom layer 1612 can be responsive to
temperature changes above at least 0°C. In other embodiments, the non-reticulated visco-
elastic material selected for the bottom layer 1612 can be responsive to temperature changes
within a range of at least about 10°C. In still other embodiments, the non-reticulated visco-
elastic material selected for the bottom layer 1612 can be responsive to temperature changes
within a range of at least about 15°C. ‘

[00147] In some embodiments, the top layer 1610 of reticulated visco-elastic

foam can reduce the amount of heat in the bottom layer 1612 (due at least in part to the
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user resting upon the body support 1902) can be dissipated by the
reticulated visco-elastic foam of the bottom layer 1912 due at least in part
to the reticulated cellular structure of the foam in the bottom layer 1912. In
this body support construction, the softness, bodyconfomiing, and
pressuegisteibuting properties of the non-reticulated visco-@ESRST@H24310

are retained in the top layer 1910 (proximate the body of a user) while the
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Softness, oc?yconfonnlng, and pressure-distributing characteristics of the
non-rdfielifdied visédkekethedsampeicdho02 illustrated in FIG. 16, the body support
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Bt udertying dayel 2R1%er of non-reticulated visco-elastic foam 1712. Therefore,
the layer 1712 of non-reticulated visco-elastic foam is a middle layer 1712 located between
the top and bottom layers 1710, 1714 of the body support 1702.

[00151] The bottom layer 1714 of the body support 1702 illustrated in FIG. 17

comprises reticulated non-visco-elastic foam. The reticulated non-visco-elastic foam (and
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[00164]The body support 2002 illustrated in P10.20 further comprises a
bottom layer 2014 beneath the layer of reticulated visco-elastic foam

2012. Therefore, the layer 2012 of reticulated visco-elastic foam is a

middle layer 2012 located between the top and bottom layers 2010, 2014
of we2bexhgaupport 2002. [00165]The bottom layer 2014 of thernadyos/024310
support 2002 iIIustrated in FIG. 20 comprises open-celled non-reticulated
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2007/002290PCUUS2006/024310
the present invention. This embodiment employs much of the same structure and has many

of the same properties as the embodiments of the body support described above in connection
with FIG. 16. Accordingly, the following description focuses primarily upon the structure
and features that are different than the embodiments described above in connection with FIG.
16. Reference should be made to the description above in connection with FIG. 16 for
additional information regarding the structure and features, and possible alternatives to the
structure and features of the body support illustrated in FIG. 18 and described below.
Structure and features of the embodiment shown in FIG., 18 that correspond to structure and
features of the embodiment of FIG. 16 are designated hereinafter in the 1800 series of
reference numbers.

[00155] Like the body support 1602 illustrated in FIG. 16, the body support
1802 illustrated in FIG. 18 has a top layer 1810 comprising reticulated visco-elastic foam and
an underlying layer 1812 comprising open-celled non-reticulated visco-elastic foam. In some

embodiments, the body support 1802 can therefore provide the desirable sofiness, body-
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structure and features of the body support illustrated in FIG. 21 and
described below. Structure and features of the embodiment shown in FIG,
21 that correspond to structure and features of the embodiment of FIG. 19
are designated hereinafter in the 2100 series of reference numbers.
[O®B8lezike2te embodiment illustrated in FIG. 19, the body $¢FpE0061©2310
illustrated in FIG. 21 has a top layer 2110 comprising open-celled
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bottom layer 1814 is at least half as thick as the combined thickness of the top and middle
layers 1810, 1812.
[00159] A body support 1902 according to another embodiment of the present

ottom layer

invention is illustrated in FIG. 19, and comprises two layers of material: a top layer 1910
comprising open-celled non-reticulated visco-elastic foam, and a bottom layer 1912
comprising reticulated visco-elastic foam. The non-reticulated visco-elastic foam (and
various possible properties thereof) is described above in connection with the embodiment of
FIG. 16. The reticulated visco-elastic foam (and various possible properties thereof) is

described above in connection with the embodiment of FIGS. 12 and 12A.
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WO 2007/002290PCT/US2006/024310 in connection with the

embodiment of FIG. 13), while still providing the ventilation and/or heat
dissipation properties also described above. [00172]The body support
12102 illustrated in FIG. 21 can have a bottom layer 2114 that is at least as
thivloaseiw2eembined thicicnesses of the top and middle lay@&TAE2@6/024310
2112, thereby providing substantial support, ventilation, and heat
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22 illustrates another embodiment of a support accordlng to'the
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body SOMISAIlt illustBtebody EiGp@P1 49 ithestoritbin BEFoWL Strleteretmtidm layer
femsuras; of thaseniodiment ShRWRNOF i 28 that coTeaRang IRstHiciure

and features of the embodiment of FIG. 19 are desig nated hereinafter in

THREB A6 dosrrss 6’f’%‘féaﬁé?i‘b@ﬁ@ﬁ%ﬁé?é”f@ﬁ*?&]ﬁ%&lﬂ?é’%%ﬁ&?ﬁ}é’ﬁ% and the
dbaisttdced dp-EdGorh8ngherodly dispitmti2202]ilostkatedoirefiks o2Rdiag Ayer

19Po'aﬁaesro?r?e]e%%ﬁ%ﬁ@%%%g%ﬁé»' éjft'l%zr RACY g‘?&lﬁ’i& e?%'é‘i%‘ﬁai?ﬁ'll least

and an underlying layer 2212 Ising reticulated taco-elastic foam
%ﬁh@éﬁ%m@m e e thrsuppento2dp Ll rthererhuliseindahedy

SOB6RISODaECORRATING, 1902 thieRsueact shibsAingichas acsesistigsrabtivefor
on- -reticulated visco-elastic foam in the top layer 2210 (proximate the

o yP 1cl)II:paSuser) as described above, and the ventilating and

heat-did&ipative prB&rﬁ@é@%@W%@%@M%MM@WMW to
inethestapilaeli @ HhASAIRUALSEURBH ADAUEH JNBAARI WIRGIRVRH 2éd A any

| ide soft bod t 2202, can help to conf
G P U oD RHE GBS S DAt AR BB AT commeotion
PSS of theardimgiybibeyidbipwingidestipiéoviSsoelasiiopiopedy b tecture
wdervingday el 282 eAP8%4 %ll@ﬁﬂ%ﬂﬁxeﬁm&Eh%@@zbﬂkb&%@ﬂéaﬂ%h FIG.

22 further comprises a bottom layer 2214 beneath the layer of reticulated
Hs &e@rggr{.&%}ﬁ @j}?deﬁﬁé%féﬁ%nm@n above in connection with FIG. 19 for

additional information regarding the structure and features, and possible alternatives to the
structure and features of the body support illustrated in FIG. 20 and described below.
Structure and features of the embodiment shown in FIG. 20 that correspond to structure and
features of the embodiment of FIG. 19 are designated hereinafter in the 2000 series of
reference numbers.

[00163] Like the embodiment illustrated in FIG. 19, the body support 2002
illustrated in FIG. 20 has a top layer 2010 comprising open-celled non-reticulated visco-
elastic foam, and an underlying layer 2012 comprising reticuiated visco-elastic foam. In
some embodiments, the body support 2002 can therefore provide the sofiness, body-

conforming, and pressure-distributing characteristics of the non-reticulated visco-elastic foam
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WO 2007/002290PCT/US2006/024310 Layer 2212 of reticulated
visco-elastic foam is a middle layer 2212 located between the top and
bottom layers 2210, 2214 of the body support 2202. [00176]The bottom
layer 2214 of the body support 2202 illustrated in FIG. 22 comprises a
cetfalanstporre of flexible polyurethane foam that is relatively Higftilg6/024310
resilient and supportive. The bottom layer 2214 can therefore provide a
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some embadiments, the bottom | 2214 has .a resilience .greater than
that of?ﬁlé%jjp andterf:db&eﬁgu r%r%%&l%?ﬁe[%&ﬁﬁﬁ%ﬁg%g%ﬁ gsoﬁnp%%s% :
R2OMilhystraded isnFB R agndacécal Bettonsdasjestio faunRatls Bhgecdeeatie
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2212, thereby providing substantial support for the top and middle layers
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Fuppedraceadingdp itherpraseasttinveidienpidi ernbadio ént empdoysated
e ol ihe.same Sualie,And Iigs Mank A1 SAR RRAREHICS Asdha:
ehtbodiments of the bo y suﬁpo‘r’t descri%ega ove in donnection with .
FGstieiandenon-rdisotirdghiscme wikinmg d dae mptarrratl St sidhfyling
WRAR &tl)a@éﬁa&a@wﬁeomfﬁagm?tﬁlﬁﬁ@{@edﬂwﬁatgthazﬂemﬁi?mmm‘ ? Iabove.
escribed ahove in connection with FI 12A. Reference shqu
R TR R S o S EIE TS L Tk i
fdditten bk miitiredati gnodegtsritint ga bestrieotedevith ditbenlness 28hel pokkiming
%&%&Q@G YS9a48 IS uehy fand fnathiesal the Roslysudnpadilbsitaiedid or

. 23 and described below. Structure and features of the e bodiment
R TR e s TRLiCEiBled LS HERS it il RAATEAR R of dkoan supploment
gbetiveibtaiidGs. d2sand di2Atare gdegighitited deheitvpftad mitge 2860 2010,
% {'f&eggrrﬁggé%ge numbers. [00179]Like the body support 1202
[

ustrated in S 12 and 12A, the bod

[00166] The body support 2002 il}l/ustrated in FIG. 20 is also an example of the
manner in which a layer of non-reticulated visco-elastic foam can be replaced by two layers
of non-reticulated visco-elastic foam flanking a layer of reticulated visco-elastic foam for
ventilation and heat dissipation.

[00167] FIG. 21 illustrates another embodiment of a body support according to
the present invention. This embodiment employs much of the same structure and has many
of the same properties as the embodiments of the body support described above in connection
with FIG. 19. Accordingly, the following description focuses primarily upon the structure
and features that are different than the embodiments described above in connection with FIG.
19. Reference should be made to the description above in connection with FIG. 19 for

additional information regarding the structure and features, and possible alternatives to the
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support 2302 illustrated in FIG. 23 has a top layer 2310 comprising
reticulated visco-elastic foam, beneath which lies a bottom layer 2312
comprising a cellular structure of relatively WO
2007/002290PCT/US2006/024310 resilient flexible polyurethane material.
Theoeticwated visco-elastic foam and the relatively highly reBdiensilexizksio
cellular foam of the top arid bottom layers 2310, 2312, respectively, are
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eren num
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2302. In 6ther embodiments, stich passages 2330 can be defined
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gRps iR pibaitistiated ebadimet ot bithe4idBOLRIHP pRIRESS the
23 0 runr;ﬂﬁ% tﬂgé een the top and bottom layers 2310, 2312 illustrated in
u

eément the ventilation and/or heat dissipative capabilities
of the fopller 23 hobedticupatetly ¥ dleiusid foble, 2hducher regusises a

{mﬂné{)& bottorB Ve 34 A keltivald mgmsélra%aﬂlmtﬁlmbleﬁ@mﬁﬁe the

foam, In this regard, the skeletal structure of the cells in the to ayer Zﬁ%@p

wﬁé{%é&%a%wg@aeéﬁggmamﬁ oam s el %’el%rlaoﬁg?%dr

toy bayem23iasto1 and thrufghethel passages] 2330. [00182]FIG. 24

illustra{()@&aﬂother GRPOAIMERL o A P@Qytﬁyp Laspearding fﬁu%%tpmm 21

inventi embodiment employs much of the same structure and has

FRETRYE5P s date Wwa%%%%ﬁ@@m%%%%mé%wmﬁbmm (and

dmmsab@p@perﬁmeﬁagmmmHaﬁnmy&mondm@éyqﬁhmmlI@wmgdetaﬂ
escrl tlon fo uses primari on th gu?% re and features that are

vel 011 Wit t cm 0 n nto
erent e em |men escrl ove in connection with FIG.

14. Relfé%?ﬂde sho@tﬁ@@em@b@dmn@ dessevigtlotresd A nicetindatidryinath
Ellgiclebdorad %H@&@Lémg{matmarﬁa@rﬂi@ gst@@séme%@vanﬁéa@we@me types

e erale ghetalice o L UL 210 o S RO
eiztbdeliraeof sipporhfim EEGoRystivab TS piiiditdissmesiire @n@table and/or
desirable in some applications (e.g., in pillows, futons, and the like), in some embodiments
additional support is desired. The reticulated non-visco-elastic foam of the bottom layer 2114
can provide such additional support, while still providing the ventilation and/or heat
dissipation properties described earlier in connection with the embodiment of FIG. 13. A
bottom layer 2114 of reticulated non-visco-elastic foam can be utilized for other reasons as
well, including without limitation to provide a layer of material that is less responsive or

substantially non-responsive to a user’s body temperature (described in greater detail above
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WO 2007/002290PCT/1JS2006/024310 features of the embodiment of

FIG. 14 are designated hereinafter in the 2400 series of reference

numbers. [00183]As described in greater detail above with regard to the
body support 1402 illustrated in FIG. 14, the body support 2402 illustrated
in Wizo@4ocamprises a top layer 2410 comprising reticulatedrG3amimsties10
foam, a middle layer 2412 comprising reticulated non-visco-elastic foam,

And 3 Rotom:iAver 24LAGAMRESHRY f’sﬁl‘_%JJHﬁ%fs_ﬁH eI 62130V M on and/or

resilient flexible polyurethane material." The reticulated visco-elastic foam
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nd a non-planar top surface the, er , wherein the
e AL L A B TR AP Ry L b DR QR e and
Bbove bf torendotionentt H16.ill0 stradesl ribbbimaatief ik B 2200 series of
10Q.1.80]RPassages 2430 running between the middle and bottom layers
2412, 2414 illustrated in FIG, 24 can provide the bod?/gsupport 2402 with

increatl®¥d @pacityl i s rhedraantddriaied il 1dyterads ypport 2202

fibiiautadad Fioh 213ce elasticdo20n() wWihiighi dap seaebdli«l Hepr'sibadrdeato-
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T S e e
and heat-dissipative properties of the underlying layer 2212 for reducing heat in the top layer
2210 as also described above. The underlying layer 2212 can also provide softness to the
body support 2202, can help to conform the body support 2202 to the user’s body, and can
thereby distribute pressure of the user’s body by virtue of the visco-elastic property of the
underlying layer 2212,

[00175] The body support 2202 illustrated in FIG. 22 further comprises a
bottom layer 2214 beneath the layer of reticulated visco-elastic foam 2212. Therefore, the
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WO 20071002290PC0OUS2006/024310 non-visco-elastic foam based at
least in part upon the cell structure of such foams, the passages 2430 can
enhance this heat transfer. [00186]FIG. 25 illustrates another embodiment
of a body support according to the present invention. This embodiment
ermmaysrmuaeh of the same structure and has many of the sarge/psopestieso
as the embodiments of the body support described above in connection
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m.layer 412 inthe b support 402 illustrated in FIG. 4. and.can
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B{WpAkanar bottom surface 2518 of the top layer 2510 and a
substantially planar top surface 2520 of the middle layer 2512, or between
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with PREE 12 and 12A. Reference should be made to the description above in connection
with FIGS. 12 and 12A for additional information regarding the structure and features, and

possible alternatives to the structure and features of the body support illustrated in FIG. 23
and described below. Structure and features of the embodiment shown in FIG. 23 that
correspond to structure and features of the embodiment of FIGS. 12 and 12A are designated
hereinafter in the 2300 series of reference numbers.

[00179] Like the body support 1202 illustrated in FIGS. 12 and 12A, the body
support 2302 illustrated in FIG. 23 has a top layer 2310 comprising reticulated visco-elastic

foam, beneath which lies a bottom layer 2312 comprising a cellular structure of relatively
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WO 2007/002290PCT/US2006/024310 2502. The passages 2530 can
supplement die ventilation and/or heat dissipative capabilities of the

middle and bottom layers 2512, 2514 of reticulated visco-elastic foam and
reticulated non-visco-elastic foam, and can reduce heat in the top layer
25420 ohmoenaweticulated viscoelastic foam. In addition, the sketetals2006/024310
structure of the cells in the middle and bottom layers 2512, 2514 can

enable heat to he transferred from.the top.layer.251Q to, and through the .
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take any of the forms described above in connection with the non-planar

cpgpestipedly s dravetsdahrdayer 21516 the body support 402 illustrated
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non-planar surface(s) can be WO 2007/002290PCT/US2006/024310
the present invention. This embodiment employs much of the same structure and has many

of the same properties as the embodiments of the body support described above in connection
with FIG. 14. Accordingly, the following description focuses primarily upon the structure
and features that are different than the embodiments described above in connection with FIG.
14. Reference should be made to the description above in connection with FIG. 14 for
additional information regarding the structure and features, and possible alternatives to the
structure and features of the body support illustrated in FIG. 24 and described below.
Structure and features of the embodiment shown in FIG. 24 that correspond to structure and
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defined in any of the manners described above in connection with the
illustrated embodiment of FIG. 4. [00192]Passages 2630 running between
the middle and bottom layers 2612, 2614 illustrated in FIG. 26 can provide
a degree of ventilation and enhanced heat dissipation of the body support
2608 tengopowhich heat can move from the middle layer 26 22 1awzwd/ibhes10
passages 2630, and in some cases from both the middle and top layers
toward th 2630). The, skeletal structure of the cells
e R R e s
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oftﬁ{erencel numbers. 001?4]As %Ecri ed irllgreater detail above wit
Yegard 16 Re BB PSUREeH 1785 S 1 Phehadysupratisen
iflpgraifdi strigie tini G2 definplibes plucilayépR 6 eoPYREsiad/or a plurality

selisiatedBaRs GG IRAT AYRIdEIS AR e 3522895’1%%%%9 pest:saledy

qr]é)l?-r ticulated, visco-elastic foam, and a bottom layer 2714 comprising

BURSHPTEHA R el teermiitlofspagiirthanddhesimadanaypp B fie 2424 of
tivitidtetalee2Z212 baspeonide-plapat shagpeilhaseatl tie.substan BRpation of

) 0 _ _2718.ofth op layer 2710. Th n-planar shape
e R T DN

bt Hsanistdis g dea JasprsAdharide)s drateaadofithentsostempasyezed 2230 can
thediaely wupaark 462 jlusl atadintite 24091688 AR s ineANY Band a

B s s T L A R et Do g P o
bafiestantiacs 2422 of the middle layer 2412 and a non-planar top surface 2424 of the
bottom layer 2414, wherein the non-planar surface(s) can be defined in any of the manners
described above in connection with the illustrated embodiment of FIG. 4.

[00185] Passages 2430 running between the middle and bottom layers 2412,
2414 illustrated in FIG. 24 can provide the body support 2402 with increased capacity to
dissipate heat from the middle layer 2412 of reticulated non-visco-elastic foam, which can
receive a user’s body heat from the top layer 2410 of reticulated visco-elastic foam. The
skeletal structure of the cells in the top and middle layers 2410, 2412 can enable heat to be
transferred from the top and middle layers 2410, 2412 to and throngh the passages 2430.
Although heat transfer in lateral directions (i.e., toward the edges of the body support 2402)

still occurs in the top and middle layers 2410, 2412 of reticulated visco-elastic and reticulated
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WO 2007/002290PCT/US2006/024310 planar bottom surface 2718 of the
top layer 2710 and the non-planar top surface 2720 of the middle layer
2712. In some embodiments, the passages 2730 can be defined between

a non-planar bottom surface 2718 of the top layer 2710 and a
subsiantraldyplanar top surface 2720 of the middle layer 271 2¢conbsiweenio
a non-planar bottom surface 2718 of the top layer 2710 and a non-planar
19R surfage 2720, 0t e NAdls Inver 8 {0 2mu DARIL IR MARRAAS, the
SUrtacels) can Ba vetined in any of the rummers described above in
pasprase B4pOwith aifeite Shiahed EABEdiment of FIG. 4. [00196]Passages

2730 14pniey betwegn Maitop-asdnutdiedayatingtild.a2647 sipsireiechiting to
FIG, 27 can provide the body support.2702 with a degree of ventilation
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some applications, heat can be transferred through the skeletal strycture

ki dtet iop HRrs A et mesE g b phivgda Spagrtion with FIG.
betRetretioe domidne midele {aydesAFid, 25012 ifQOISTIGY ZBHIGsYhfes

%&&%ﬁ&g&a%%%& Qéggiﬁngqﬂys LPRAILAFPIHINY 1 dDSRIRSSRLIDYE IR,
odiment e h

IS em mploys much of the same structure and has many of °
st Depwited k?@ hodsermmsaiiiariated iRE Sody Sbiorridedbrngy
shuerheonaastioRr With bedidlnAtcattin ghy. thetfal owitg ceberipfioture and
fosues PATAIIV HRON ey e and isaas At are ISR ina,

Re emBodiments described above in connection with FIG. 18, Reference
sHoeiddrmkede to the description above in connection with FIG. 18 for

aﬁditiq'?_@k #io rtmh atiﬁigl d%ﬁﬁ@iﬂg gﬂ%@%‘&ﬂi{fmﬁﬁﬂf Veatuesd wﬁhmﬁg %{@port
alternatives 10 Structur na reature € poqy rt illustrated In

B i el BB SR Ut AR Rt the SRRk e
ghtnniip Gy 88:thaticd mespoindl ied triscturbgicdfeataasidltager 2512
eonbodinent of ke 1S dligdesignaled Mesainalistin e 2800 sapasiOfiated

reference numbers. [00198]As described in greater detail above with
pegafscRsREiE N support 1802 illustrated in FIG. 18, the body support

2802 illosteated in Aiks.t@8saraepises ¢ thypnayde 2RE02SoMiprisingn-planar shape
clicylated viseoselastic foam. a.middle Iaver 2842 comprisiBmOReD;al
%%‘h"'ﬁér%uéﬁ éltéeSP vﬁlgcg-%?ﬁe{lgﬁé%ggaiﬁ ar?geag%ottom Iaygr 2%12 comprising ﬁﬂnar

flesnip R theilararupBRAFEIA af Ereanitiediist R rermaly AgtPFdg fafag described
(304981 Tha dem s wiaca 2824pohtheop etigmd aye b28ik4 hiasnd dyendpainate body

?Q;?;J%% 402 illustrated in FIG. 4, and can be defined by a plurality of protrusions 2528 and/or
a plurality of apertures (not shown) as also described above. Passages 2530 between the
substantially planar bottom surface 2518 of the top layer 2510 and the non-planar top surface
2520 of the middle layer 2512 can provide a degree of ventilation and enhanced heat
dissipation of the body support 2502. In some embodiments, the passages 2530 can be
defined between a non-planar bottom surface 2518 of the top layer 2510 and a substantially
planar top surface 2520 of the middle layer 2512, or between a non-planar bottom surface
2518 of the top layer 2510 and a non-planar top surface 2520 of the middle layer 2512,
wherein the non-planar surface(s) can be defined in any of the manners described above in
connection with the illustrated embodiment of FIG. 4.

[00189] The passages 2530 between the top and middle layers 2510, 2512

described above can be particularly useful in reducing heat in regions of the body support

48



beneath the substantially planar bottom surface 2822 of the middle layer
2812. The non-planar shape of the top surface 2824 can take any of the
forms described above in connection with the non-planar top surface 420
of the bottom layer 412 in the body support 402 WO
200010002098 CT/US2006/024310 illustrated in FIG. 4, and panis006/024310
defined by a plurality of protrusions 2828 and/or a plurality of apertures

own) as alsg described above. Passages 2830 can be defined . .
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JQQ&&N:]E@&%%QLL@{E&%% rﬁﬂl@&gcg@ %‘Fﬂi%g) Qx‘ijc}’cf%g&ﬁg& below.

according tq the present invention. This embodiment employs much of the
Unprieenittremen afths wandinrihdhexmia fiopetibe sarearhisodinapesnd
phthesbbthe smppdirh ete scriiadaboy eciicaaten ettt Mdatinfie Sc0%and of
égégén@éc%%i‘ .Iy, the following description focuses primarily upon the
structure and features that are different than the embodiments described

aboved #81¥3hnectichs Wsshed In graigidadnhaiRetarith cesstigaltho odyenest
1ber desaripiion B%Q\EQJ mgﬁﬂ&ﬁ%ﬁﬁﬂ\aﬂﬁ@ﬁm&?@g ¢12A 59&1%1@@9@ layer
rmatian. regarding,t estra tur. eat res, and poss e.alterpnatives
R B B R e 8 S e
eyt HieideeStisnctghesan th fon tukes totime leyebaelimentsirrg flinibIG .
ZHihehegiEesRae i HEvr e and deAleRQfithe.cmbdinemnt WG Rce

12 a%gt 12A are desi%nated ereinafter in the 2900 series of reference

AYikehEBd AP LPABH 1202 o tatsHPrfes!ly plapqy bottom
sb2facetPe2Rodhsuppdict Z9E2810stlatecbinpkdtar Ahast thtapiayehdedb04 can
{GRIR %ﬂﬁefﬁ}}ﬁﬂ'ﬂéﬁ&yé%c '@J@%}"& Eﬁ%@mﬁ%ﬁf&b%ﬁﬂéﬁ%& ﬁbs%ﬁegg 420 of
layer 2912 comprising flexible cellular polyurethane foam havirg a

the e PG s diceo drrramtit f02Blesiakd- i Ade fomsh candasefined by a
pRiatively fighlyisesiletdaxdblepnatiiacfepematiiaoonang hoilaradaymis
T T B
of the middle layer 2612 and the non-planar top surface 2624 of the bottom layer 2614. In
other embodiments, such passages 2630 can be defined between a non-planar bottom surface
2622 of the middle layer 2612 and a substantially planar top surface 2624 of the bottom layer
2614, or between a non-planar bottom surface 2622 of the middle layer 2612 and a non-
planar top surface 2624 of the bottom layer 2614, wherein the non-planar surface(s) can be
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WO 2007/002290PCTFUS2006/024310 [00203]With continued reference
to the body support 2902 illustrated in FIG. 29, the top and bottom layers
2910, 2912 of the body support 2902 can have a cover 2948 comprising
reticulated non-visco-elastic foam. The reticulated non-visco-elastic foam

of the movern2848 can have the same properties as describedaboyoisbusio
reference to the bottom layer 1312 of the body support 1302 illustrated in

3. Also, the reticul ted scoelastlcf am of car
B0k SRS VI o MR B DO 6 Dok OGree] g ment
ofXadhple, die cover 2948 illustrated in FIG. 29 covers substantially the
entire tpR yrface 2ALG0f B8 ARIAYEL AI40: ﬁ%ﬁﬂ?ﬁ[@iﬁtb@&t@tﬁﬁ%rﬁ%lz

cover 2948 can also or instead cover any portl(i)n or all of the s%}
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ayers 2910, 2912. [00204]The reticulated non-visco-elastic foam
B parsEAg e g ShelciatrtagrsvRidhs Pl Méaaitliglarts tig can enable
H&%Iﬁiaeﬁ&iﬁdﬁ&imytﬁaﬁmﬁﬁmoaﬂdﬂm thesughaeipiriageandaor Although
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dmpRraved wentiptinrdondhesutacsss) akthedicst aptiersesnndd ayetmat

2910, 2912 covered by the reticulated non-visco-elastic foam cover 2948.
8% scribed above, reticulated non-visco-elastic foam can reduce the
amoufR@Phkat (e FIGHromlmstisesssthoby mehtdimendjatehody euspott adsoding to

HURRQELRARGH AL PRSI RRAIRO &Aﬁt@ﬁk&t@tﬁéﬁﬁu%ﬁé@&&w@aﬁtm many

reticulated non-visco-elastic foam. Therefore, the foam cover 2948 can
iR ARRRTER it APRRAEE A A0 S8 BeHARY tOTErRALADTiE Bsggrection

\su]@ POn. 2902 @ndioplistiphitohasat descrithenddjasantfinstinadion tecondure
gjgﬁﬁ%slg, £A%62 §§ Etﬁ@&ﬁ@&tﬁ&&t&%&Qasgasg@o@m&t@amWm

SO t e retlc at nonvisco-elastic foam of the cover 2948 can be

VhiliRetetengsova Aapde o haterrainton s d eaperigyadh FIG. 17 for
AlbsiantialHeNEeepeNal i ubses sl Jehnies) peI pusb(cetaiibeddino the

reater det |I abov nectlon th the i nt while
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body, can at least partially conform to the user's body (to distribute force

"gﬁeﬁﬁ’é‘tf By R iser's body upon the reticulated visco-elastic material of

the topoas 2910 addairdn gelaetedtfdratesporitivegrd o tha redygamfort
BQPE{QH% iHeNS r?ﬁeal%ot&(lt{@%ﬁtﬁb?lﬁﬁﬁtaé& ofe %Q&qm%@ top layer

the retic ate nonvisco-elastic foam cover 2948 (if em?lo yed) has a
%é&ﬁﬂ@ﬁﬂ?ﬁ?@ﬁﬁé‘é’%ﬁ?f}dﬁﬁﬂ'mﬁ fsay@ middle layer 2712 compnsmg open-celled

non-reticulated visco-elastic foam, and a bottom layer 2714 comprising reticulated non-visco-

tion

elastic foam. X

[00195] The top surface 2720 of the middle layer 2712 has a non-planar shape
beneath the substantially planar bottom surface 2718 of the top layer 2710. The non-planar
shape of the top surface 2720 can take any of the forms described above in connection with
the non-planar top surface 420 of the bottom layer 412 in the body support 402 illustrated in
FIG. 4, and can be defined by a plurality of protrusions 2728 and/or a plurality of apertures

(not shown) as also described above. Passages 2730 can be defined between the substantially
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WO 2007/002290PCT/US2006/0243 | O properties are still exhibited.
Although the desirable tactile feel of the reticulated viscoelastic first layer
2910 is blocked in some embodiments by the reticulated non-visco-elastic
foam cover 2948, the other desirable properties of the reticulated
VidEe-WEgte Miaterial of the first layer 2910 can still be experRGkESR006/024310
through a sufficiently thin reticulated non-viscoelastic foam cover 2948. In

Sme.sRedimentsi herialicatod noroiseeelRatlio A FoMeiR 2480 S
a maximum thickness of about 1 cm, hi other eé%9§d|m§$rg, thﬁb - )
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illustrates andther embodiment of a body support according to the present
anpde naBml RIS OBGRINTIAD ehibicyd Hriencor e s e fRfciare A has
s ef dheammpiopenties ms themer desdiments of dhedoatk Soppitt the
_gescrgb d b(a}/e iq coppe tion with FIG. 29. Accordingly, the following

| 3SstEar|% i6R 8cb%eélsoprlmarlly upon the structure and features that are
differdP34h the integirieRfsraasasbeid ecbe v cofmuédtsdann 18, 2712

29s1Refersree, should ke nadevarthaslasermioR i aboNE:iB.caNAEEIaBMH/ or
FIG. 29 for additional information regarding the, atrlljcturﬁ Egglelgt% S lated
iR I JRETRCd FARRASE I R Lid ﬁpéﬁgrelg”\’d Atlres of the body 'support
vilsesteadaiibifodriGwBohand tesvribadeelowly Stai dtometbnigifdeanerdglffohe
mbedimentbewn I8k Crn 0HBaboRKESRORCIQ BB fBAch fealtER 1ol

the embodiment of FIG. 29 are designated hereinafter in the 300Q serjes
Bl AERT A ATBO AR BbF et I I6 2 g0 et e
filGopthdthedandyysrppan, 3002 illustrated in FIG. 30 has a top layer 3010

comprégg%arfticulaﬁe.%?ﬁﬁs lasd JQ%@%%QS’#%@M%¥§%§9}&ﬁ8£&%§$@&ng to

flexibl ar polyurethane foam having a relatively high resilience, and

thepveussiompRtingrekurcmRbns Ased effbneaaiuefige and has many
5?%1%’5'%?&%¥3§@?1‘h&,|@@ﬂfe@ﬁiﬂd@ﬂ&ﬁbm@h@%dﬁgﬁﬂ}ﬁé@ﬁiﬂiﬁm&ﬂ%bﬁomection
ce m of the t n ttom layers. 30 3012, respectively, are
BT AT P SR RS TR et Gl BeRP e e HRture
ithdfrateck i KB Slifferam thapihe Fhbodinentattederiber viyoes:- Blasteerbiemvoth FIG.

{ae RoNELR048 isAsscrled qigalehEstabAbavEARLapnestion@ill tbe
embodiment illustrated in FIG. 13. . .
additional information regarding the structure and features, and possible alternatives to the

structure and features of the body support illustrated in FIG. 28 and described below.
Structure and features of the embodiment shown in FIG. 28 that correspond to structure and
features of the embodiment of FIG. 18 are designated hereinafter in the 2800 series of
reference numbers.

[00198] As described in greater detail above with regard to the body support
1802 illustrated in FIG. 18, the body support 2802 illustrated in FIG. 28 comprises a top layer
2810 comprising reticulated visco-elastic foam, 2 middle layer 2812 comprising open-celled
non-reticulated visco-elastic foam, and a bottom layer 2814 comprising flexible cellular
polyurethane foam having a relatively high resilience.

[00199] The top surface 2824 of the bottom layer 2814 has a non-planar shape
beneath the substantially planar bottom surface 2822 of the middle layer 2812. The non-
planar shape of the top surface 2824 can take any of the forms described above in connection

with the non-planar top surface 420 of the bottom layer 412 in the body support 402
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[00208]The reticulated non-visco-elastic foam cover 3048 of the body
support 3002 illustrated in FIG. 30 can be selected to provide a

heightened degree of fire resistance for the body support 3002, and can
also function to dissipate heat (e.g., received from a user's body) from the
adyeeemrfpgend/or second layers 3010, 3012 covered by theCrEtSIHHBH310
nonvisco-elastic foam cover 3048. In this regard, the reticulated

ﬁ@@nﬁ?@q&ﬁlﬁu@ %ﬁ@%&ié’&%ﬁﬁ&yﬁfr §9ﬂ§aﬁ@%no%§rlb‘ﬁ*ﬂlﬁgs@8@!§%%r? IRty
Ol materia al IS leSs resp nS|ve ri1s su antia n-r 0oa

S BB B B SR E T Lo L Mot AT Ao CELRLaifen the
wiltbt iy odirhettoEiG:e D3P Awhiles still girovicinks tAend it ationl amad fop

RealdissipaHan BLapRITiss, 3e des6HREHLaRAYRAR0 ARl TRE AP SYTRGR ve
3020 of the bottom layer’3012 of the body support 3002 has a non- planar

el Brimes 98- gﬁﬁéltéﬂﬁﬁ.‘%ﬁb‘l&ﬁ%? ﬁﬁfbgm’%@slsm%k%ﬁ%%p
bayam&&ngi plaaer mmiaaarz W}efﬂ:bmm rgtirface, 30R&ean taken aianaf
fi h th
o L A PR

h@f@@dﬁm@am@eﬁwlalﬁa@ammﬁ%ﬁeﬁrﬁ@@m@wé? aalmfr@myl@fners
g&?ﬂb&&%@ﬂ@ﬁﬁh&%@&tﬁgﬁ s tﬁ@ﬂ@f@h@@éi&ﬁy@dﬁaﬁm&@ 3030f can be
efine eent subst | anar bottom sur 8 of the to
layer %ﬁ% d thgfion% %gg'rqré}p su a%tg %glceba“f?&mfé yerso 12,
18 GthibrstatilodiMents, suchiopiteshy ég@@gmw oreﬂn@éleb@w\stéefnlmlahon

ARMoPIARRELE UM RY PGS BRSOl EiaR. ﬁM@&l@%Qr%@Z%FH&%@HQ@H%d

planar top surface 3020 of the bottom layer 3012, or between a
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toficsiaréd cés302asat thenboltqra tieykr, 3D Z3sedges @B thamdarn: ptanath the middle
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connection with the illustrated embodiment of FIG. 4, [00210]Passages
widsBelappnng I8 dbrrueh Breristietid Hdttom layers 3010 3012 illustrated in

FIG, 39)@301 ]suppIen@mgtmmmenadatieﬂl&redﬁeﬁda@@hMalpaaw@pp@abwaﬁsng to
giethet lii)hof refic Iateg VIS 0- elastﬁ: fp m, and ca 1j‘uptrev Et or

ice 8 bottom 1a ayer %ejimtlve?yE ?ﬁmres ffexiole Y
@ﬁmﬂ aqtm@armpmlﬂms&;r@gambqﬁmgﬁé re&ﬁleshmﬂotmmngﬂtﬁ@mmtnhmd in connection

wﬁﬁ@jeigsmmfa&ekcéermegrgnﬂamlo%@rl% RRRBREPIBRSAIRBRLily upon the
transfer)ré’fgi rom thg to%oé %éﬁr 3010 to andPﬁ? ugh trée E es 3030. ’
O R 4 bR SR B STREF Bt upe 1 conmection
ACDATHRYY 1D alk 13 Pe sBafeenertion] dTtti snedatio thadsatriptiphops va iic hoofitkigon
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of the body support described above in connection with FIG. 2

B&:qé&]ﬁﬁb‘wa’fﬁ’é%ll%ﬁ%‘ﬁ%@dﬁtf&ﬁ%%@?&?ﬁ%ﬁ@%%fﬁé@ﬁ&&ﬂ%29
antidteatibed d that . agerdiffesand lt‘eﬁurﬂa @ﬁﬁ&%ﬁhfﬁﬁ:ﬁ&faﬂﬁ&@ﬁiﬁﬁ@lﬁb@?&ﬂﬁ

connection with FIG ]H%?fere hgu d be nmgio the desaripti eﬁlgnated

AR ination regardi
bergisalter mﬂieféaﬂﬁir@eéﬁﬂfp@s@rm%tb?ﬁatlves to the structure and

fSeatu resoeh ef body;g! mfw@dytgﬁgﬁéﬁdmﬂﬁs%eang%@%cmb@ﬁmmhe body
tructur eat I odiment shown In

S A B S O SRR o M o ig-elastc

tesigbatethherzinhfter hotthe &y@ﬂzﬁézlemqﬁmfgrﬂmbm wiiblerpolyurethane foam

having a relatively high resilience. The reticulated visco-elastic foam and the relatively

highly resilient flexible cellular foam of the top and bottom layers 2910, 2912, respectively,
are described in greater detail above in connection with the embodiment illustrated in FIGS.

12 and 12A.
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WO 20071002290PCTIUS2006/024310 [00212]Like the body support

2102 illustrated in FIG. 21, the body support 3102 illustrated in FIG. 31
comprises a top layer 3110 of open-celled non-reticulated viscoelastic
foam, a middle layer 3112 comprising reticulated visco-elastic foam, and a
bowonrv(ayex®114 comprising reticulated non-visco-elastic fd&iFUS2006/024310
However, the top layer 3110 further comprises portions of reticulated

visco- gg%i ig foam {haj CARNAE IREAME BE angrﬁs Bropestiesastaen FiG.

reticu visco-elastic foam in the middle layer The non- retlcul%tge%
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d Iin greater ove in connection with the embodiment
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FIG. 31) or can have different sizes. [00215]The three
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detail above in connection with the embodiment of FIG, 13), while still providing the
ventilation and/or heat dissipation properties also described above.

[00205] The reticulated visco-elastic material of the top layer 2910 can provide
a relatively comfortable substrate for a user’s body, can at least partially conform to the
user’s body (to distribute force applied by the user’s body upon the reticulated visco-elastic
material of the top layer 2910), and can be selected for responsiveness to a range of
temperatures generated by body heat of a user. In some embodiments, the reticulated non-

visco-clastic foam cover 2948 (if employed) has a maximum thickness through which these
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WO 2007/002290PC T/US2006/024310 layer 3110, such as two portions
3132 of reticulated visco-elastic foam located proximate the head and
buttocks of a user, a single portion 3132 of reticulated visco-elastic foam
located proximate the head and/or shoulders of a user, four portions 3132
of WstizurEeertWiseo-elastle foam located proximate the head,H§&Ek$2006/024310
buttocks, and legs of a user, and the like In some embodiments, the
reticulated vi§cos tic [ ! | B48AS
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non-reticulated visco-elastic foam. In other embod men'ﬁ, the m%@i

these [8AGhs 313bikethwbedn wanatetleduiaetHad die?or Hiotd
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%)k(])?tgr%olg}lfgrg)?fg 166: (338(138, Eggpggt?\%tl%f,sg ergess%r%%cﬁ?xdgrggtae} detail above in connection

with the embodiment illustrated in FIGS. 12 and 12A. The reticulated non-visco-elastic foam

rials of
y support

of the cover 3048 is described in greater detail above in connection with the embodiment
illustrated in FIG. 13.

[00208] The reticulated non-visco-elastic foam cover 3048 of the body support
3002 illustrated in FIG. 30 can be selected to provide a heightened degree of fire resistance
for the body support 3002, and can also function to dissipate heat (e.g., received from a user’s
body) from the adjacent first and/or second layers 3010, 3012 covered by the reticulated non-

visco-elastic foam cover 3048, In this regard, the reticulated non-visco-elastic foam of the
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WO 2007/002290PCT/US2006/024310 from the user's body. The
surrounding portions comprising reticulated visco-elastic foam can also

provide a de%) ee of softness, body-conforming, and pressure-distribution
wag A YeX 6 é'tlonlng to prevent or reduce heat in the top Iaﬁqgﬁ%"ﬂf}z“m
virtue of the skeletal structure of the reticulated visco-elastic foam.

[00219]?|1:IG 32 illustrates another embodiment of a body support_
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3232.com rlsmg non- retlfulated visco-elastic foam, each of which is
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rebigetdEd visebislelytid fognesiliast thrabl portiolas 3232 Imﬁipf@ﬁg the skeletal
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thBs o5 s, tﬁﬂéﬁwgb%‘éﬁpﬁgﬁ?‘ﬁﬁb BagasHendiBp layer 3210.
Howeve[‘o@ﬁemhree PRI O ISiBRs33t 6 biaveaihs athet: s@ame@rsd@@@ @Bording to

OEeHed AR g%zggc RN, e RS L PR O SRkt 854 s many
of the same properties as the embodiments of the body support described above in connection
with FIG. 21. Accordingly, the following description focuses primarily upon the structure
and feafures that are different than the embodiments described above in connection with FIG.
21. Reference should be made to the description above in connection with FIG. 21 for
additional information regarding the structure and features, and possible alternatives to the
structure and features of the body support illustrated in FIG. 31 and described below.
Structure and features of the embodiment shown in FIG. 31 that correspond to structure and
features of the embodiment of FIG. 21 are designated hereinafter in the 3100 series of

reference numbers.
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WO 2007/002290PCT/US20061024310 any number of such portions

3232 located in any of the manners described above in connection with

the illustrated embodiment of FIG. 31. [00222]With continued reference to
the illustrated embodiment of FIG. 32, the non-reticulated visco-elastic
fodrf? MO Mee portions 3232 of the top layer 3110 can proRAde&U8GERK!310
areas the desirable softness, body-conforming, and pressure-distributing
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mlg@a@@@ggmitj'n FIG. 31. Accordingly, the following description focuses
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m_ (portion. 33 nd reticulated vise elastlc foam (portion 3332).
R R0y L BEre Sa8 2 ML BLePr s S BB R aR e
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reticulated visco-elastic foam can have the same shape (see FIG. 31) or can have different

shapes, and can have the same size (see FIG. 31) or can have different sizes.

[00215] The three portions 3132 comprising reticulated visco-elastic foam can
be located in any positions in the top layer 3110, By way of example only, the three portions
3132 illustrated in FIG. 31 are located proximate areas of the body support 3102 where an
adult user’s head, buttocks, and lower legs would be located when the user is in a supine
position on the body support 3102. In other embodiments, the top layer 3110 can have one or

more portions 3132 of reticulated visco-elastic foam located in any other position in the top
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WO 2007/002290PC1'/US2006/024310 connection with the embodiment
illustrated in FIGS. 12 and 12A. The relatively highly resilient flexible cell
War foam of the bottom layer 3312 is also described in greater detail

above in connection with the embodiment illustrated in FIGS. 12 and 12A.
[Oex280He28p layer 3310 illustrated in FIG. 33 includes a b&(PE8%@24310
comprising the non-reticulated visco-elastic foam, which extends fuIIy
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[00218] The top layer 3110 illustrated in FIG. 31 comprises three portions 3132
comprising reticulated visco-elastic foam surrounded by other portions 3146 comprising non-
reticulated visco-elastic foam. In other embodiments, the materials of these portions 3132,
3146 can be reversed, such that one or more portions comprising non-reticulated visco-elastic
foam are at least partially surrounded by other portions comprising reticulated visco-elastic
foam. In such embodiments, the softness, body-conforming, and pressure-distributing
features of the “islands” comprising non-reticulated visco-elastic foam can be located

proximate those areas of a user’s body that could experience the greatest pressure and heat
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WO 20071002290PCT1US20061024310 their features and characteristics
are described in greater detail above in connection with the illustrated
embodiment of FIG. 31. [00228]FIG. 34 illustrates another embodiment of

a body support according to the present invention. This embodiment
ervifsIcy87idem of the same structure and has many of the safh@/Bsgyesiiesio
as the embodiments of the body support described above in connection
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rgt@rggc%irrpu%l t ilél\)ustrated in FIG. 16. The reticulated visco-elastic foam of the
top and mi (flre'layers 3410, 3412 is described in greater detail above in
connd@fiétPlvith thelenthmlidverpiiust3te dlintFeSn F2Giid, I2sholiieupport
aefativelydigyiesiieaidexible eslivianfoam fiheRotom ayer 34l 4 5.
falso d sg}rlbted in greater detail above in connection with the embodiment
AR ASEL N ?i?c@é.%. U7 S TORS TS0 461 Fifd PORTiBHE slstc fagp However, the
toptieydatddOfetbectasticifeaparillorsteteskinc BIGL 34 definpisitie ordesscabam.
he-Rpiaer A410:and 630 Bae ARYALIAS S19Res, SPS: AN0IoRlONS i

descriped above with reference to the second and thir lons
BRHA BB AT et rd i dlhaaion R IIGT. Fhehsnérelibaraadetionlated visco-
cidsibofelastitiean postion 8432k iha t %@@Mﬂ@%@bﬁf@éﬁ%@cﬁ& with the
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i Z@c%ﬁé%%%%%%@%éc ion \?vﬁ%gfﬁﬁaﬁ%s rated em S%)lai#]aélrllf) otefjﬁl How
lapke3gbitio desalnd i3 gopter delnd bare ivisvnetiativibahe ohtivditopialjestrated
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Interl?&&%ﬁt}on 34%%’(%%(%1%%%%«1 reference to the illustrated embodiment of FIG. 32, the

top layer 3210 has three portions 3232 comprising non-reticulated visco-elastic foam, each of

which is surrounded by other portions 3246 of the top layer 3210 comprising the reticulated
visco-elastic foam. The three portions 3232 comprising non-reticulated visco-elastic foam
illustrated in FIG. 32 are each substantially rectangular, are spaced from one another along
the length of the top layer 3210, and are spaced from the edges of the top layer 3210.
However, the three portions 3232 can have any other shape and size as described above in

connection with the illustrated embodiment of FIG. 31. Also, the top layer 3210 can have
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WO 2007/002290PCT/US20061024310 the user's body, and can draw
heat from internal areas of the top layer 3410 toward the sides and ends

of the top layer 3410. Such ventilation and/or heat dissipation can
supplement the ventilation and/or heat dissipation provided by the

reMau B0 0-elastic foam of the middle layer 3412. Also, RG&/US2006/024310
visco-elastic properties of the portions 3434, 3436 of reticulated
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e
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%@'9&8{{{&{'%%% c%ﬁ%%f%ﬁ%iﬁafﬁg %%ﬁbﬁggmp gf %‘ﬂg oV L!‘»ggthe ?raiicé(aelasﬁc

ventilation and/or heat dissipation to adjacent portions of hon-réticu
DigRestishiibeaureundingnomiofs Ad46cratEl areris saystatiselnbigddsdree of
edickseftbéyhodisuipporiembedimpathaescribeskabquepsan comprise
material,i, slab or n. For ex le, each of the jllustrated layers of
mater@:o%‘glqs. 1%%0% ﬁ%lss r%%es é%%?s%%be%(c)np%go & I‘ﬁo igl}%ﬂﬁ»éﬁécgfﬂ}ng to
be arpemstnisnbgerd s smp ot emmbbutinterds (fihesank fordefired bys many

St ease BHPRLS 18R bRBRaka L BhaeLOb SaaterialAIlecRRLV ALY, 0 ﬂlelcg)ﬁnection

more of such layers can be defined by twq or more pieces of materia
e T A e ey e
mdferintetibatiee diffecnten sitehinglimetinédtinthedabventionahtatteneiy, FIG.
by reingrpoled dog SR iDRDSQLIRANE MAY {L'aa@r&ﬁﬁ%ﬁ%?ﬁ%&?

agﬁy,othef suitable manner. Such pieces of material can have any shape
disrb inosmationirerr e pibe ReuSHp aoh atrer Badiaopibled ptivgs to the
pobtgeral] Gatvitinetihdbedyulandor ikensh apers achiallikenadsrisych

' ] e identical to or diffeyent from one another in
S B BRI B e and
1}”&9@@ of M@hﬁ@ﬁ%yf&l@. 31 are designated hereinafter in the 3300 series of

reference numbers.

[00224] Like the body support 3102 illustrated in FIG. 31, the body support
3302 illustrated in FIG. 33 comprises a top layer 3310 having a combination of open-celled
non-reticulated visco-elastic foam (portion 3346) and reticulated visco-elastic foam (portion
3332). However, the body support 3302 illustrated in FIG. 33 has a bottom layer 3312
comprising flexible cellular polyurethane foam having a relatively high resilience, rather than
the layers of reticulated visco-elastic and reticulated non-visco-elastic foam in the
embodiment of FIG. 31. The non-reticulated visco-elastic foam of the top layer 3310 is
described in greater detail above in connection with the embodiment illustrated in FIG. 16.

The reticulated visco-elastic foam of the top layer 3310 is described in greater detail above in
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the body support embodiments described above and illustrated in FIGS.
1-34 comprise pieces of material that are not coupled together. For
example, any one or more of such layers can WO
20U7/002290PCTIUS2006/024310 include loose pieces of material
havigoaryzhape and size as described above, wherein the PAECE2#xe024310
partially or entirely enclosed and contained within one or more layers of
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g s, futons, seat cushions, seat backs, ne Iows
3{? gmgyélﬁ% %etlé}\]&t%l%f%@]ﬁ%aff?é“aﬁﬁdé%%I@W@%é%ﬁng
m@thtglamyepaﬁamdaﬂsecﬁ-almm lcanimal eta@dy)mmag@mﬁmgyand

SRR IROCUBUARAINE LG 3R C0NRNSESIRLMAEIAL 109, e

surrounded by an enclosing layer o "matenal
R faRstATEYG: 35 includes separate pieces of material that are not
couple[dmzrqtf:jer atéhﬁugﬁhﬁhélifﬂ%@%@wwﬂ@%%r%&ﬂxﬁé@ PIeCas the
to cent pieces parate pieces coupled
*‘?“3;9%?%#%&%5& IR s R RSl S e
WRHBHIEN @rﬁsmwﬁ@rﬁﬂbsmw@mfeam desmirisebavplinabinaftipieces the

@m@neaaaﬁu&atﬂfénwm@Iq@§l91&g%@§%@9e@ymﬁé% maless] prol 8§”§es

estcrlb ;jnabove in connection with the material of top layer 710%in t

S ated BS AP EUSPEH Lo ot %@%YW%&?%UEM%MWFWE The
mﬁmeﬁﬁﬁéw@mnmmwmmemmttmw@fm@mmcfm&ﬁﬁsf@waa
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‘gﬂ ort defonnablhty due to the mult iece cons ru

By rest fon aarioness m?mdaﬂf B@m@éb l@hw}rﬁaﬁyraﬂm@o’dmh‘gould
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@g@y 1R, m Iso étlTe temperature ensmw of body
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[00227] As described above, the top layer 3310 illustrated in FIG. 33 includes

an interior portion 3332 comprising reticulated visco-elastic foam surrounded by other

portions 3346 comprising non-reticulated visco-elastic foam. In other embodiments, the
materials of these portions 3332, 3346 can be reversed, such that one or more portions
comprising non-reticulated visco-elastic foam are at least partially surrounded by one or more

other portions comprising reticulated visco-clastic foam. Such alternative embodiments and
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WO 2007/002290PCT/US2006/024310 in connection with the
non-reticulated visco-elastic material utilized in the embodiment of FIGS.
1-1B), thereby distributing pressure and increasing user comfort.
[00237]With continued reference to the illustrated embodiment of FIG. 35,
th¥Pidva803?%on-reticulated visco-elastic foam in the filler mREEERYHHS4310
can be produced by shredding or cutting non-reticulated visco-elastic
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Sihoues anduatcomli ihe anbodirhénatiorwafis BT0. pie aas andspiedas afucture and
e teri Y Ic anic fiber material, feathers,
e e e IR e RS
IrERjEier BHERIEr material 3558 of the body support 3502 can comprise no
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3SUpp0I’ omprises ess
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o AT FORER 41 AP S (SR RP R et (Hotemar sediesie
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rétrefited 3&9%%9@@59??&!@ f‘ag ﬁbcﬂé/ gmﬂb%iwxl&ft g@ﬁﬁ'%‘ll‘?5§ ﬁei Hoti?—%ticulated

illustrate
visco-elastic foam of the top layer 3410 is described in greater detail above in connection

with the embodiment illustrated in FIG. 16. The reticulated visco-elastic foam of the top and
middle layers 3410, 3412 is described in greater detail above in connection with the
embodiment illustrated in FIGS. 12 and 12A. The relatively highly resilient flexible cellular
foam of the bottom layer 3414 is also described in greater detail above in connection with the
embodiment illustrated in FIGS. 12 and 12A.,

00230] The portions 3434, 3436 of reticulated visco-elastic foam illustrated in
FIG. 34 define side borders of the top layer 3410, and can have any of the shapes, sizes, and
locations described above with reference to the second and third portions 734, 736 of the
bottom layer 712 illustrated in FIG. 7. The non-reticulated visco-elastic foam portion 3432 of
the top layer 3410 can provide the desirable softness, body-conforming, and pressure-
distributing features described above in connection with the illustrated embodiment of FIG.
16. The portions 3434, 3436 of reticulated visco-elastic foam of the top layer 3410 can

provide a degree of ventilation and/or heat dissipation for the interior portion 3432 adjacent
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embodiment of FIG. 35 is surrounded by an enclosing layer of material
3560, which can have one or more seams coupled together as described

in greater detail above. In some embodiments, the enclosing layer 3560
comprises reticulated non-visco-elastic foam having any of the material
projPertiesd@d®eribed above in connection with the material oP¢AEBIAGHA310
layer 112 in the illustrated body support 102 of FIG. 1. The enclosing layer
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me&t }eriiaﬂsmgy suppoid 3202 calek Reene ambodisnents cabsaniamta
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rgéa@% X%%Pa&b&’f gg&?[a’égx@ %n any of the embodiments can each be defined by a single,
continuous, and unbroken sheet of material. Alternatively, one or more of such layers can be
defined by two or more pieces of material coupled in any suitable manner, such as by
adhesive or cohesive bonding material, double-sided tape, stitching, hot-melting,
conventional fasteners, by being molded together in one or more manufacturing processes, or
in any other suitable manner. Such pieces of material can have any shape and size desired,
such as blocks, strips, pads, or balls, pieces having polygonal, curvilinear, irregular, or other
shapes, and the like. Also, such pieces of material can be identical to or different from one
another in shape and/or size.

[00234] In some embodiments, one or more of the layers of material in any of
the body support embodiments described above and illustrated in FIGS. 1-34 comprise pieces

of material that are not coupled together. For example, any one or more of such layers can
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[00244]As described above, the enclosing layer 3560 of the body support
3502 illustrated in FIG. 35 comprises reticulated non-visco-elastic foam,
which can provide any of the features also described above. In other
embodiments, all or part of the enclosing layer 3560 can comprise

reic@ RAEH086 0-elastic foam having any of the enclosing layR¢T/US2006/024310
thicknesses described above, and having any of the material properties
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enable the body support to better adapt to a user’s body (as described in greater detail above
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illustrated in FIG. 35 can comprise one or more enclosing layers 3560 of
reticulated viscoelastic or reticulated non-visco-elastic foam (as described
above) at least partially surrounding filler material comprising a plurality of
unconnected reticulated visco-elastic foam pieces. The reticulated
VisE0-Blasie2édam pieces can have any of the size and shap@CW@E2006/024310
2007/002290PCT/US2006/024310 properties described above with
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%%9 Zfl t%g Izn%?e%g%)-{ége%%es d%/s%zlﬂgdl a(,)bove in connection with the material of the bottom
layer 112 in the illustrated body support 102 of FIG. 1. The enclosing layer 3560 can have
any thickness desired. Tn some embodiments, the enclosing layer 3560 of reticulated non-

visco-elastic foam has a thickness of no less than about 5mm and/or no greater than about
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while also providing the desirable temperature-sensitivity,

body-conforming, and pressure distribution properties described above in
connection with the material of the top layer 110 in the illustrated body
support 102 of FIG. I. The pieces of reticulated visco-elastic or reticulated
NOWGQ/RSEDHVe1a%tic foam within such an enclosing layer 3560 CB§TH&IPq024310
dissipate heat within the body support 3502, thereby reducing heat in one
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another embodiment of a body support according to the present invention.
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embodiment of FIG. 35 are designated hereinafter in the 3600 series o
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ith the gmzodiment of FIG. 35, In other embodiments, some or"all of the
The E0LH 0 NS B SR ERE) SHE OB RE SASTaifpO yester
HaGD252] Tind fhediket 2666 the additianel fdichamatatial 3668 Landaideasisos,
tial i i rial within which the
D R MR SR B oo
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ceine| sisifigrl elysieat, Metekialits 60 Rl &G 3hin A -aa0shE SARPESHO e

eglclo%i ga‘x .of materi 60 in any of the manners described above
Wit n?etgé%encgﬂtlg%l%cggﬁs glﬁtion of seams in the embodiment of FIG. 35.

In oth&98Adodimerrdetpicb adaeriisl thie enclosing layer 3560 of the body support 3502
illustrated in FIG. 35 comprises reticulated non-visco-elastic foam, which can provide any of

the features also described above. In other embodiments, all or part of the enclosing layer
3560 can comprise reticulated visco-elastic foam having any of the enclosing layer
thicknesses described above, and having any of the material properties described above in
connection with the material of the top layer 1210 in the illustrated body support 1202 of
FIG. 12. An enclosing layer 3560 comprising reticulated visco-elastic material can have an
improved ability to conform to a user’s body while still providing a significant degree of
ventilation and/or heat dissipation for the body support 3502, and can prevent or reduce heat

in the filler materia] 3558 of the body support 3502. In this regard, such an enclosing layer
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WO 2007/Q02290PCT/US2006/024310 least partially defining the pocket
3666 is not connected to any other potion of the body support 3602,
although is still contained within the enclosing layer of material 3660.
[00253]Using the body support construction illustrated in FIG. 36, the
pi@cesuef/retivalated visco-elastic filler material 3668 can be REFtBING/024310
mixing with the surrounding filler material 3658 contained within the
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th r pillow ha e desired. The bod ort 3702 can comprise a sin e
£ f% fenr %tale v, 1 I’F such features%ue 1gseead desired only in th% interior o

body support 3502 (e.g., to provide an exterior that is less subject to change, such as resulting

from a user’s body heat), the enclosing layer 3560 can comprise reticulated non-visco-¢lastic
foam.

[00247] In other embodiments of the present invention, the body support
illustrated in FIG. 35 can comprise one or more enclosing layers 3560 of reticulated visco-
elastic or reticulated non-visco-elastic foam (as described above) at least partially
surrounding filler material comprising a plurality of unconnected reticulated visco-elastic

foam pieces. The reticulated visco-elastic foam pieces can have any of the size and shape
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WO 207/002290PCT/US2006/024310 visco-elastic foam manufactured by
molding or in any other suitable manner. In other embodiments, the body
support 3702 can be defined by two or more pieces of reticulated
visco-elastic foam connected in any of the manners described above with
refeervor @ 2iulti-piece foam layer construction. The reticulat€d/US2006/024310
visco-elastic foam of the body support 3702 can have any of the material
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above in connection with FIG. 16 for additional information regarding
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WO 2@8%%02290%@?&@@25@83@%% e present invention, the reticulate

visco-elastic or reticulated non-visco-¢lastic enclosing layer 3560 of the body support 3502
illustrated in FIG. 35 and described above can be replaced by a non-reticulated visco-elastic
enclosing layer 3560 at least partially enclosing pieces of unconnected reticulated visco-
elastic or reticulated non-visco-elastic foam (also described above). The non-reticulated
visco-elastic enclosing layer 3560 can have any of the enclosing layer thicknesses described
above, and can have any of the material properties described above in connection with the
material of the top layer 110 in the illustrated body support 102 of FIG. 1. A non-reticulated

visco-elastic enclosing layer 3560 can provide a high degree of sofiness and user comfort,
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support 3902 illustrated in FIGS. 39 and 40 is an example of how a body

support illustrated herein in the form of a mattress, mattress topper,

overlay, or futon (e.g., see FIG. 16) can take the form of a pillow or other

body support (e.g., see FIGS. 39 and 40). Like the body support 1602

iloseratedi iz @9G. 16, the body support 3902 illustrated in FIGST3S2AMe02G10

has a first layer 3910 of reticulated visco-elastic foam and a second layer
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[00262]FIGS. 41 and 42 illustrate another embodiment of a body support
according to thc present invention. This embodiment employs much of the
same structure and has many of the same properties as the embodiments
of the body support described above in connection with FIGS. 39 and 40.
Actoringlgs2tiie following description focuses primarily uponPEEtruBi€10
and features that are different than the embodiments described above in
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non-rqflated vsqg.Slast form are poasile AN AL RIS AP
3666 of the body support 3602 111ustrated in FIG. 36 can function to provide ventilation

and/or to dissipate heat within the body support 3602 (as just described) while still being
responsive to a user’s body heat, and while still providing the body-conforming and pressure
distribution functions by virtue of the visco-elastic nature of the filler material 3668. In other
embodiments, the filler material 3668 within the pocket 3666 can instead comprise connected
or unconnected reticulated non-visco-elastic foam pieces. Such pieces can be produced in
any of the manners described above in connection with the embodiment of FIG. 35, and can
have any of the material properties, shapes, and sizes also described above in connection with
the embodiment of FIG. 35. By employing non-reticulated visco-elastic foam for the pieces
of filler material 3668 within the pocket 3666, the stiffness of the body support 3602 can be
less sensitive to a user’s body heat while still performing the ventilating and/or heat
dissipating function described above.

[00255] Another embodiment of a body support according to the present
invention is illustrated in FIGS. 37 and 38. The body support 3702 illustrated in FIGS. 37
and 38 is a pillow having a contoured shape. However, the body support 3702 can have any

other pillow éhape desired. The body support 3702 can comprise a single piece of reticulated
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[00265]In other embodiments, the first layer 4110 in the body support

4102 illustrated in FIGS. 41 and 42 comprises reticulated non-visco-elastic
foam (rather than reticulated visco-elastic foam). In such embodiments,

the body support 4102 can be manufactured in any of the manners just
desoroediormther description of the properties of such a bosy BtippOst024310
construction are provided above in connection with the embodiment of
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material (as just described), the sub-layers can have the same or )
yulhnsmaany e santerRtsiarppErtednssielle iodymaarerigescribed above
necassaidy wenhthes. 16. Accordingly, the following description focuses primarily upon

the structure and features that are different than the embodiments described above in
connection with FIG. 16. Reference should be made to the description above in connection
with FIG. 16 for additional information regarding the structure and features, and possible
alternatives to the structure and features of the body support illustrated in FIGS. 39 and 40
and described below. Structure and features of the embodiment shown in FIGS, 39 and 40
that correspond to structure and features of the embodiment of FIG. 16 are ciesignated
hereinafter in the 3900 series of reference numbers,

[00258] As described above, the various body supports of the present invention
can have any shape and size desired for any body support application, including without
limitation body supports used for mattress, mattress topper, overlay, futon, head pillow, seat
cushion, seat back, neck pillow, leg spacer pillow, eye mask, and other applications upon

which any part or all of a human or animal body is supported or cushioned. The body
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sub-layers can have different densities, hardnesses, temperature
responsiveness or insensitivity, and other material properties while still
falling within the ranges of such properties disclosed herein. With
ref@fervoz@gain to the body support 4302 illustrated in FIG. 43Dy s2@)p/0f4310
example only, the top sub-layer 4310a of non-reticulated visco-elastic
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cover portlons of the body support foundation 4376 (described in greater
aarHEe \m y conforming properties, based at least in part upon the non-réticulated

visco-elastic foam in the second layer 3912.

[00261] In still other embodiments, the materials of the first and second layers
3910, 3912 described above can be reversed, in which case the first layer 3910 can comprise
non-reticulated visco-elastic foam, and the second layer 3912 can comprise reticulated visco-

elastic foam or reticulated non-visco-elastic foam. In such alternative embodiments, heat can
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[00272]The covers 4372, 4374 can comprise any sheet material desired,
including without limitation any synthetic and/or natural fabric or cloth
material, such as cotton, polyester, a cotton/polyester blend, wool,
visco-elastic or non-visco-elastic foam sheeting, and the like, and can be
made200eeame or different materials. In some embodimef€T#az6/024310
cover 4372, 4374 can have one or more seams. Depending at least in part
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bottom-most layer(s) and/or on the foundation. In still other embodiments,
the bottom-most layer(s) can be coupled to the body support by a cover
(described above), such as by coupling the cover of the bottom-must
layer(s) to the foundation (e.g., by staples, tacks nails, brads, rivets, and
other conventional fasteners) or by permanently or relcasably coupling the
cover to the foundation in any of the



manners described above with reference to connections between the
bottom-most layer(s) and the foundation. [00276]For example, the bottom
cover 4374 of the embodiment illustrated in FIG. 43 can be permanently
secured by nails or staples to the foundation 4376. The bottom cover 4374
cawenelgee2ny or all of the bottom layer 4314 of relatively HGhIYS288#ien310
flexible cellular foam, and can enclose any part or all of the foundation

4376 u in some embodi ts the bottom cov r4 74 .covers
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’t%éf@ RapbeRdRURERIONCORSIEGURDWCAR SRARIGING Man AR IE3R0F FIGS,
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move. [00278]It will be appreciated that the above description of
the coVeP$ 7372, %Ikﬂoaq:)ﬂhbe@qaakly)fdlaﬁrerenomwﬁﬂﬂiZBdlcb@eahl@aﬁthaving

m@ﬂ%&@mw&m HYE %{1 @ﬁxﬁ%emj other %99 ug R Lrs of

embodiments disclosed Fmerem It wi preciated t att
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having a relatively high resilience). In this regard, any of the layers can be defined by any
number of such sub-layers. Also, the sub-layers in each layer can have the same or different
thickness, and can have any of the layer shapes, surface profiles, or other features described
and illustrated herein.

[00268] By way of example only, the body support 4302 illustrated in FIG. 43
has the same layers arranged in the same order as the body support 2202 illustrated in FIG.
22. However, the top layer 4310 of open-celled non-reticulated visco-clastic foam illustrated
in FIG. 43 comprises two sub-layers 4310a, 4310b of open-celled non-reticulated visco-
elastic foam. Similarly, any of the other layers 4312, 4314 can instead or also comprise two
or more sub-layers of material (i.e., two or more sub-layers of reticulated visco-elastic foam
in the middle layer 4312, two or more sub-layers of relatively highly resilient flexible cellular
foam in the bottom layer 4314, and the like).

[00269] In those embodiments having one or more layers defined by two or
more sub-layers of the same type of material (as just described), the sub-layers can have the

same or substantially the same material properties. However, this need not necessarily be the
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[00279]The embodiments described above and illustrated in the figu_res_

are presented by way of example only and are not intended as a Iimlltatllon
upon the concepts and principles of the present invention. As such, it will

be appreciated by one having ordinary sldll in the art that various changes

in e Zlerenes and their configuration and arrangement are po%$8ib1e06/024310
without departing from the spirit and scope of the present invention as set
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rlal descrlb in (or gther materials, as desired), can be located
{i)ge?nt "SUpp Ytlﬁ[? d’é:? bad ?Lﬁﬁ%&?@’ %A4d'%n be permanently
or releﬁ@éﬁﬁ} couplﬁd‘/ﬂé thepgisclasé dibodrsigppdayeMifQny layer of any body
58%8{@&3@8&8 G E4S2008/0 g‘ﬁ%ﬂ@r or lower density, hardness, temperature

responsiveness, temperature insensitivity, or other material property than an underlying
second sub-layer. In this regard, such differences in material properties can exist in sub-
layers of non-reticulated visco-elastic foam and reticulated non-visco-elastic foam; and
reticulated visco-elastic foam and relatively highly resilient flexible cellular foam, the
properties of which are described above with reference to the embodiments of FIGS. 1-1B
and 2-2A, respectively, In many cases, the material properties of the sub-layers can impact
the cost of the layer and/or the manner in which the layer (and body support) responds to
pressure, deformation, and other environmental conditions.

[00271] Any of the body supports disclosed herein can have one or more covers
at least partially enclosing one or more of the body support layers. Each cover can fully or
partially enclose a single layer of the body support, or two or more layers of the body
support, as desired. Also, each cover can cover any or all surfaces of one or more layers,
such as the top of a layer, the top and sides of a layer, one or more sides of a layer or adjacent
layers, and the like. With reference again to the illustrated embodiment of FIG. 43 by way of
example only, the illustrated body support 4302 comprises two covers: a first cover 4372
enclosing the top and middle layers 4310, 4312 of the body support 4302 and a second cover
4374 enclosing the bottom layer 4314 of the body support 4302. Also with reference to the
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[00283]As described in greater detail above, some embodiments of the
present invention have a relatively thin cover of reticulated
non-visco-elastic foam covering one or more surfaces of one or more
layers of the body support (e.g., see the embodiments of FIGS. 9, 29, and
3OV aHeTeWated non-visco-elastie foam cover can be seldti&d$@006/024310
provide a heightened degree of fire resistance to the body support, can be
utilized in spme cquptries and/or logaljtie ' |
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ardness '6f no less than about 20 N and no ‘greafer
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foam having at least one material property responsive to a temperature
Easgl MAFRRYR B 8- FE +° 7% 2. The support cushion claimed in

claim Josehérein thevidyesmoifflekitferfosmtolibs Hwtasidyembadiseenh ahE1G. 43, the
%nguéu%(go@é% %ns%lgg %@%éﬁ@%ﬂ%’iﬂé% KRR n can be supported upon a
foundation 4376 in an elevated position with respect to a floor surface. The foundation 4376
can take any form suitable for supporting the weight of the body support 4302 under normal
or heavy loading. For example, the foundation 4376 can be constructed of beams, poles,
tubes, planks, plates, blocks, and any combination thereof made of steel, iron, aluminum, and
other metals, plastic, fiberglass and other synthetic materials, wood, refractory materials, and
any combination thereof. For example, the foundation 4376 in the illustrated embodiment of
FIG. 43 comprises a wood frame 4380 to which are attached legs 4382 for supporting the
frame 4380 over a floor surface. Other foundation constructions and materials are possible,

and fall within the spirit and scope of the present invention.
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3. The support cushion claimed in claim 1, wherein the layer of flexible
foam has a density no less than about 60 kg/m' and no greater than about
110 kg/m3. 4. The support cushion claimed in claim 1, further
comprising a layer of polyurethane foam located beneath the layer of
flewidReFaetI?othe layer of polyurethane foam having a hardn8€3/B$240¢8a&t10
about 50 N. 5. The support cushion claimed in claim 1, further
comprisi layeryof pol t th the layer of
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temperature range of 10-30 degrees Celsius. . The suppor
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The support cushion claimed in ¢laim 7, further cgmﬁ) ising a layer of
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pffsxises fobe abioed suidy isfpeivere thanes foash taeimg e haitdmessspiagbr(s) and
teastabeh 80 N. 11. The support cushion claimed in claim 1,

wherein the layer of flexible foam is a first layer of flexible foam, the _
suppdﬁoé@g%ion fL%ﬂﬂ' SEUBRIpALTRY S LetBist 1A P oA smBrd BsH Lustrated in
6 isimgegp eronmretituiateckdiscoaidasticapiel utath s tivicidattoh 4976g The bottom

cover 4374 can enclose any or all of the bottom layer 4314 of relatively highly resilient
flexible cellular foam, and can enclose any part or all of the foundation 4376 (although in
some embodiments, the bottom cover 4374 covers substantially none of the foundation 4376).
[00277] By utilizing a body support construction in which one or more of the
layers of the body support are separate from one or more other layers of the body support
(i.e., are shipped separately from, are releasably connected to, and/or are not connected to
such other layer(s)), a body support and foundation assembly can be provided that can be
easier and/or less expensive to ship, move, and assemble. In some embodiments, it is not
practical or economical to manufacture and ship thicker body supports based at least in part
upon the weight and size of such supports. An option is to provide the thicker body supports
in two or more separate pieces. However, the purchase and shipment of separate body
support pieces (in addition to a separate foundation) is not always attractive to manufacturers,
distributors, or purchasers. By permanently or releasably coupling one or more layers of the
body support to the foundation, a relatively thick body support can still be provided while

avoiding the disadvantages of two or more separate body support pieces in addition to a
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a density no less than about 30 kg/m3 and no greater than about 150
kg/m3; a hardness of no less than about 30 N and no greater than
about 175 N at 40% indentation force defection measured at about 22
degrees Celsius; and at least one material property responsive to a
teMperdia28hange in a range of 10-30C. 12. The supptit/E8xKi4310
claimed in claim 11, wherein at least one of the first and second layers of
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hardness of at least about 50 N, 16. The suppart cushion claimed
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layers of flexible foam and comprising a non- “reticulated visco-e
e Rt Ehone ﬁm&g from the spirit and scope of the present invention as set forth

in the appended claims.

[00280] For example, the reticulated and non-reticulated visco-elastic foam
utilized in the various embodiments of the present invention described and illustrated herein
can be made from a polyurethane foam. However, it should be noted that any other visco-
elastic polymer material exhibiting similar properties (e.g., thermally-responsive properties)
can instead be used as desired.

[00281] Also, several of the body support embodiments disclosed herein utilize
one or more non-planar surface shapes in order to define passages through which air can
move and/or to increase the ability of heat to dissipate within the body support. Although the
locations of such non-planar surfaces as described above in the various embodiments can
provide significant performance advantages for the body supports, such non-planar surface
shapes can be utilized between any two adjacent layers in any of the body support
embodiments disclosed herein. Further details of such non-planar surface shapes are
provided above in connection with the illustrated embodiment of FIG. 4.

[00282] It should be noted that the various body supports described and
illustrated herein can be utilized alone or in combination with one or more other layers of
material. Such additional layers of material can comprise any of the foam materials
described herein (or other materials, as desired), can be located beneath and support the
disclosed body support, and can be permanently or releasably coupled to the disclosed body
support.
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a density no less than about 30 kg/m3 and no greater than about 150
kg/m3; a hardness of no less than about 30 N and no greater than
about 175 N at 40% indentation force defection measured at about 22
degrees Celsius; and at least one material property responsive to a

tempgratyraLhange in a range of 10-30C. 18. The suUPPYEEYSHIAN 24310
claimed in claim 16, further comprising a third layer of flexible foam

supporting the first and second layers of flexible foam, the third layer of
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tier e {ol Psyepiseinesd ithet sreheitrbeirfemmupperastisyet ahtpese visco-
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-reticulated, visco-elastic cellular foam.
gcﬁscmog dy ol examp e,a}t%emg understood that reticulated visco-elastic or

reticulated non-visco-elastic foam covers can cover any exterior surface of any of the layers
in any of the other body support embodiments disclosed herein.

[00284] A number of the body support embodiments disclosed herein employ
one or more layers of material having different types of material in different areas of the same
layer (e.g., see the embodiments of FIGS, 7-9 and 31-34). It should be noted that such layers
can be utilized in other body supports having different underlying and/or overlying layers
while still performing some or all of their functions described above. Such alternate body

supports and fall within the spirit and scope of the present invention.
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21. The support cushion claimed in claim 20, wherein the first layer of

flexible material has a hardness of at least about 50 N and no greater than
about 300 N measured at about 22 degrees Celsius and at an indentatiofcsip
force deflection of 40%. 22. The support cushion claimed in claim 20,
wherein the first layer of flexible material has a hardness of at least about

80 N and no greater than about 250 N measured at about 22 degrees

Celsiud and af #HRRAEREHBPSIRBRIENEON Of 40%. 23. The

suppors esisBigmaekaimed in claim 20, wherein the first layer of flexible
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terial
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fitsnypatad acodtblzyens af dimabie sl 29. The support cushion
claimed in claim 26, wherein at least one of the second layer of flexible
material and the layer of po é urethane foam has a profiled surface at least

partiallg definiHef s PRRRNGHBRAN HEnpAtRCIREtWE et fieadbs iry piyrifigxible
ftexibhasrmatenaltand tbeslaer squolyoieihahentbasgreater than about 130 kg/m®.

3. The support cushion claimed in claim 1, wherein the layer of flexible

foam has a density no less than about 60 kg/m® and no greater than about 110 kg/m®.

4. The support cushion claimed in claim 1, further comprising a layer of
polyurethane foam located beneath the layer of flexible foam, the layer of polyurethane
foam having a hardness of at least about 50 N.

5. The support cushion claimed in claim 1, further comprising a layer of
polyurethane foam located beneath the layer of flexible foam, the layer of polyurethane

foam having a hardness of at least about 80 N.

6. The support cushion claimed in claim 4, wherein at least one of the layer
of flexible foam and the layer of polyurethane foam has a profiled surface at least
partially defining a plurality of air flow paths between the layer of flexible foam and the

layer of polyurethane foam.
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30. The support cushion claimed in claim 20, wherein at least one of the

first and second layers of flexible material has a profiled surface at least
partially defining a plurality of air flow paths between the first and second!CSLLP
layers of flexible material. 31. A support cushion, comprising: a

first layer of flexible material having a top surface and a bottom surface
opposite the top surface, the first layer of flexible material comprising
reticulated cellbkasfipant aushion claisecbincclaiyer piviiexdinichadepeelaistiexible

m&ergaé ﬁmw@%mmamm%é @LE%%%RW@&%WH&A@% 2Bond

bottom surfaces on opposite sides of the second | ayer of flexible material,
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material responsive to changes in temperature of at least a 10% change in
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thickness of the support cushion; MCSLLP wherein at least a portion

of the exposed top surface of the top layer has a convoluted shape.
33. Th8-suppdReEi4PRon sastigimaimed|fimia3m Tufthities oatpadipa layer of
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layer of polyurethane foam having a hardness of at least about 50 N.

10. The support cushion claimed in claim 7, further comprising a layer of
polyurethane foam located between the first and second layers of flexible foam, the
layer of polyurethane foam having a hardness of at least about 80 N.

11. The support cushion claimed in claim 1, wherein the layer of flexible
foam is a first layer of flexible foam, the support cushion further comprising a second
layer of flexible foam comprising a non-reticulated visco-elastic cellular structure having

a density no less than about 30 kg/m® and no greater than about 150 kg/m?®;

a hardness of no less than about 30 N and no greater than about 175 N at 40%
indentation force defection measured at about 22 degrees Celsius; and

at least one material property responsive to a temperature change in a range of
10-30°C.

12. The support cushion claimed in claim 11, wherein at least one of the first
and second layers of flexible foam has a profiled surface at least partially defining a
plurality of air flow paths between the first and second layers of flexible foam.

13. The support cushion claimed in claim 11, wherein the second layer of
flexible foam supports the first layer of flexible foam.
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34. The support cushion as claimed in claim 32, wherein the first layer

comprises a plurality of cells defining a reticulated cellular structure, the

cells of the reticulated cellular structure comprising a skeletal plurality of MCSLLP
supports through which substantially open cell walls establish fluid

communication between an interior of the cell and interiors of adjacent

cells. 35. The support cushion as claimed in claim 34, wherein the

first layer comprises foam having a density no less than about 30 kg/m3

and “01qreatefﬁg%ﬁﬁd%QP&Jﬁ’%Kg{)m%eﬁﬂﬂ &Qﬂ\rqﬁeﬁﬁtgép&ﬁéﬁ hﬁ?na third layer

about 20 N and no greater out 150 N at 40% indentation fo
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about 130 kg/m3. 37. The support cushlon as claimed in claim 35,

whereipthe fi tI mpris ensity. ng less than about 60
kg/m3 [];%d no%re@@p %ﬂangghgﬁt %’LB‘% Jiies alm Y gl fe coman {9 a}ayer of

ealyhr@Fhaa&:faﬁmeleqat%hﬁnszth@ﬂm&rrsb@ﬁq)mﬁgch@e&r@mﬂlgytisﬂeafoam the
ROBIIEHARPRARE ReRiasbRgeata e Bsstiay/ladhamredndNayer of

polyurethane foam having a hardness of at least about 50 N. 39. The
support cushion as claimed in claim 32, further comprising a second layer
of polyifethari@écupriot suesthibeeézithethi flsiray ér wihergio dbadirstyiayesfof

nohplEatRne (epsR I MaNG G hdidnasss abableashmbout 80 N. 40,The

support cushion as claimed in claim 32, further comprising a second layer
of flexible foam supporting the first layer, the second layer of flexible foam
havingd plurdityg efigedls defimomgckairetid ihadtdnc by fartstructuneraidy a third layer

bavioga Fsgmgte;%ﬁ. me&eﬁn&e@wm&%%fb@ e §&5Qﬁﬂa%%°/ omprising a

change in hardness within a temperature range of 10-30 degrees Celsius.
ﬁ?.”‘l’ﬁ%%‘l%ﬁ%r‘f'%?&"ﬁf@ﬁt'&scﬁll'éﬂﬁ{eg& HetErgiRAABSwherein the first layer

a density no less than about 30 kg/m® and no greater than about 150 kg/m?;

a hardness of no less than about 30 N and no greater than about 175 N at 40%
indentation force defection measured at about 22 degrees Celsius; and

at least one material property reéponsive to a temperature change in a range of
10-30°C.

18. The support cushion claimed in claim 16, further comprising a third layer
of flexible foam supporting the first and second layers of flexible foam, the third layer of
flexible foam having a plurality of cells defining a reticulated cellular structure and
having a temperature change responsiveness of no greater than 10% change in
hardness within a temperature range of 10-30 degrees Celsius.

19. The support cushion claimed in claim 16, further comprising a layer of
polyurethane foam located beneath the first and second layers of flexible foam, the

layer of polyurethane foam having a hardness of at least about 50 N.

20. A support cushion, comprising:
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comprises visco-elastic foam having a non-reticulated visco-elastic cellular
structure having a density no less than about 30 kg/m3 and no greater
than about 150 kg/m3; a hardness of no less than about 30 N and#f&LLP
greater than about 175 N at 40% indentation force defection measured at
about 22 degrees Celsius; and at least one material property
responsive to a temperature change in a range of 10-30C.

a first layer of flexible material having a top surface and a bottom surface

opposite the top surface, the first layer of flexible material comprising a reticulated
cellular foam; and

a second layer of flexible material supported by the first layer of flexible material
and having top and bottom surfaces on opposite sides of the second layer of flexible
material, the second layer of flexible material being an uppermost layer of the support
cushion and located adjacent the first layer of flexible material, and comprising a non-

reticulated visco-elastic cellular foam.

21. The support cushion claimed in claim 20, wherein the first layer of
flexible material has a hardness of at least about 50 N and no greater than about 300 N

measured at about 22 degrees Celsius and at an indentation force deflection of 40%.

22. The support cushion claimed in claim 20, wherein the first layer of
flexible material has a hardness of at least about 80 N and no greater than about 250 N

measured at about 22 degrees Celsius and at an indentation force deflection of 40%.

23. The support cushion claimed in claim 20, wherein the first layer of
flexible material has a density no less than about 20 kg/m® and no greater than about
80 kg/m®.

24. The support cushion claimed in claim 20, wherein the first layer of
flexible material has a density no less than about 25 kg/m® and no greater than about
60 kg/m®.

25. The support cushion claimed in claim 23, wherein the second layer of
flexible material has a hardness of at least about 30 N and no greater than about 175 N
measured at about 22 degrees Celsius and at an indentation force deflection of 40%.

26. The support cushion claimed in claim 20, further comprising a layer of

polyurethane foam having a hardness of at least about 50 N measured at about 22

degrees Celsius and at an indentation force deflection of 40%.
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27. The support cushion claimed in claim 26, wherein the layer of

polyurethane foam supports the first and second layers of flexible material.

28. The support cushion claimed in claim 26, wherein the layer of

polyurethane foam is located between the first and second layers of flexible material.

29. The support cushion claimed in claim 26, wherein at least one of the
second layer of flexible material and the layer of polyurethane foam has a profiled
surface at least partially defining a plurality of air flow paths between the second layer
of flexible material and the layer of polyurethane foam.

30. The support cushion claimed in claim 20, wherein at least one of the first
and second layers of flexible material has a profiled surface at least partially defining a

plurality of air flow paths between the first and second layers of flexible material.

31. A support cushion, comprising:

a first layer of flexible material having a top surface and a bottom surface
opposite the top surface, the first layer of flexible material comprising reticulated
cellular foam; and

a second layer of flexible visco-elastic material supported by the first layer of
flexible material and having top and bottom surfaces on opposite sides of the second
layer of flexible material, the second layer of flexible visco-elastic material being an
uppermost layer of the support cushion and located adjacent the first layer of flexible
material and comprising a cellular foam having a hardness of between about 30 N and
about 175 N at 40% indentation force defection measured at about 22 degrees Celsius,
the hardness of the second layer of flexible material responsive to changes in
temperature of at least a 10% change in hardness within a temperature range of 10-30
degrees Celsius.

32. A support cushion, comprising:
a first layer comprising visco-elastic foam having an exposed top surface; and
a bottom surface opposite the top surface and separated from the top surface

by a distance defining a thickness of the support cushion;
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wherein at least a portion of the exposed top surface of the top layer has a
convoluted shape.

33. The support cushion as claimed in claim 32, further comprising a cover

at least partially covering the exposed top surface of the first layer.

34. The support cushion as claimed in claim 32, wherein the first layer
comprises a plurality of cells defining a reticulated cellular structure, the cells of the
reticulated cellular structure comprising a skeletal plurality of supports through which
substantially open cell walls establish fluid communication between an interior of the

cell and interiors of adjacent cells.

35. The support cushion as claimed in claim 34, wherein the first layer
comprises foam having a density no less than about 30 kg/m® and no greater than
about 175 kg/m®, and a hardness of no less than about 20 N and no greater than about
150 N at 40% indentation force defection measured at about 22 degrees Celsius, the
layer of flexible foam comprising visco-elastic foam having at least one material
property responsive to a temperature change in a range of 10-30°C.

36. The support cushion as claimed in claim 35, wherein the first layer
comprises foam having a density no less than about 50 kg/m® and no greater than
about 130 kg/m®.

37. The support cushion as claimed in ¢laim 35, wherein the first layer
comprises foam has a density no less than about 60 kg/m® and no greater than about
110 kg/m®.

38. The support cushion as claimed in claim 32, further comprising a second
layer of polyurethane foam located beneath the first layer, the second layer of

polyurethane foam having a hardness of at least about 50 N.

39. The support cushion as claimed in claim 32, further comprising a second
layer of polyurethane foam located beneath the first layer, the second layer of
polyurethane foam having a hardness of at least about 80 N.
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40. The support cushion as claimed in claim 32, further comprising a second
layer of flexible foam supporting the first layer, the second layer of flexible foam having
a plurality of cells defining a reticulated cellular structure and having a temperature
change responsiveness of no greater than 10% change in hardness within a

temperature range of 10-30 degrees Celsius.

41, The support cushion as claimed in claim 40, wherein the first layer
comprises visco-elastic foam having a non-reticulated visco-elastic cellular structure
having

a density no less than about 30 kg/m® and no greater than about 150 kg/m?®;

a hardness of no less than about 30 N and no greater than about 175 N at 40%
indentation force defection measured at about 22 degrees Celsius; and

at least one material property responsive to a temperature change in a range of
10-30°C.
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