APPARATUSES AND METHODS FOR EVALUATI NG A PERSON FOR A

SLEEP SYSTEM CROSS- REFERENCE TO RELATED PATENT
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U.S. Provisional Patent Application No. 61/028,578,

filed on February 14, 2008, in the U S. Patent and

Trademark Office, the disclosure of which is

i ncorporated herein by reference inits entirety.
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2. Description of the Related Art

[03] A wide variety of different sleep systems are currently available. Such sleep
systems may comprise all aspects of a bedding assembly including, but not limited to,
mattresses, box springs, foundation units, bed frames, pillows, mattress pads, linens and,
more generally, to any type of sleep product that influences a person’s sleep. However, each
respective sleep system may be suitable for some persons but not suitable for others persons.
The characteristics of a suitable sleep system for a person depend on a number of factors
including, but not limited to, the physical attributes of the person (e.g., weight, height, body
dimensions, weight distribution, etc.), preferred sleeping positions (e.g., sleeping on back,

side, front, etc.), sleeping habits and so on.
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[07] The number of factors that influence the suitability of a sleep system for a person are
vast and interrelated. Thus, the selection of a suitable sleep system can be a complicated and
difficult process for a person. Further, the sleep system that a person selects for themselves
based on what sleep system feels most appealing to the person during a showroom testing of
the sleep system may not be the most suitable sleep system for the person. Rather, it may
require several weeks of sleeping on a given sleep system for a person to determine the long-

term suitability of the sleep system. However, prospective sleep system purchasers are

generally limited to such brief showroom testing.
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evaluating member, adjusting a pressure of a comfort layer inflatable member disposed

within a comfort layer of the evaluating member to an initial comfort value; positioning the
person on the evaluating member in a first position; while the person is positioned on the
evaluating member in the first position, measuring a pressure of the comfort layer inflatable
member as a first measured comfort value; calculating a difference between the first
measured comfort value and the initial comfort value as AcomrorT PrEsSURE 1; calculating a
first optimal pressure level for the comfort layer inflatable member using AcoMFORT PRESSURE 15
and recommending a sleep support member for the person using the calculated first optimal
pressure level for the comfort layer inflatable member and using data measuring quality of

sleep.
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calculated first optimal pressure level for the support layer inflatable member.

BRIEF DESCRIPTION OF THE DRAWINGS

[12] The above and other aspects of the present invention will become more apparent by
describing in detail illustrative embodiments thereof with reference to the attached drawings
in which:

[13] FIG. 1 illustrates a cross-sectional view of an apparatus for evaluating a person for a

sleep system according to an illustrative embodiment of the present invention;



[13] FIG 1 illustrates a cross-sectional view of an

apparatus for evaluating a person for a sleep system
wa@ewmonaeissy to an illustrative enbodi ment of theCPUSE$083633

invention;[14] FIG 2 illustrates a perspective view
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FIG 5 illustrates a second flow chart for a nethod of
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sleep system having a third force dispersing cover according to an illustrative embodiment of
the present invention;
[21] FIG. 8 illustrates a cross-sectional view of an apparatus for evaluating a person for a
sleep system wherein a group S1 of support layer inflatable members are inflated according
to an illustrative embodiment of the present invention;
[22] FIG. 9A illustrates a side view of one end of an inflatable member according to an
iliustrative embodiment of the present invention; and

[23] FIG. 9B illustrates a top view of an inflatable member according to an illustrative

embodiment of the present invention.



enbodi nent of the present invention. DETAI LED
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suitability of particular sleep system conponents
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in previdinglireemtmeitarions to PBuhasers régarding she ohitdlitydef paricular sleep
coils 104 is arranged in rows of coils that extend in
systenflcomponents currently in stock. Further, the test bed 101 may be employed to measure
and analyze the particular characteristics of a person so that a customized sleep system may
be designed and manufactured for the person.
[27] According to one illustrative embodiment, as shown in FIG. 1, the foundation layer
103 is configured to simulate a box spring of a sleep system. The foundation layer 103
comprises a plurality of foundation coils 104. According to the illustrative embodiment
shown in FIG. 1, the layer of foundation coils 104 is arranged in rows of coils that extend in a
longitudinal direction of the test bed 101 (i.e., the rows of coils extend from the head of the

test bed 101 to the foot of the test bed 101). However, the present invention is not limited to

this illustrative configuration of coils and the rows of coils comprising the layer of foundation
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| ongi tudinal direction of the test bed 101 (i.e., the
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present invention, measurenents obtained by the
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eval uation of a person that is positioned on the test
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groupIn%g n%ggcb%: gﬁﬂdﬁﬂ@r{ sarfddrs 1BaRHY HIBMSoRRE dk MR fdundhter sensors 105
need not be grouped at all. Consistent with the present invention, measurements obtained by
the foundation sensors 105 allow for, among other things, evaluation of a person that is
positioned on the test bed 101. In particular, the foundation sensors 105 allow an evaluation
of the pressure applied the foundation layer 103. Measurements obtained by the foundation
sensors 105 also allow for the identification of the foundation or box spring unit that is most
suitable for the person.

[30] According to one illustrative embodiment, as shown in FIG. 1, the mattress layer

102 is configured to simulate a typical mattress of a sleep system. As shown in FIG. 1, the

mattress layer 102 comprises a comfort measurement/adjustment layer 120 and a support
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sensors 105 also allow for the identification of the
foundati on or box spring unit that is nost suitable
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[33] t O Ialbmvast,theslippbe meEasementatjsstant layrusOre aerfigused tpameasure

regi on of a sleep

and adjust the pressure applied to a region of the test bed 101 below the comfort
measurement/adjustment layer 120 at various regions of the person’s body while a person is
positioned on the test bed 101. More particularly, the support measurement/adjustment layer
130 is configured to allow immediate measurements and adjustments to the region of a sleep
system that typically delivers support to a person’s body through the resistance provided by
the innersprings. The support measurement/adjustment layer 130 is configured to simulate
varying levels of support that can be provided by a sleep system.

[34] As explained in detail below, by measuring and adjusting both the comfort
measurement/adjustment layer 120 and the support measurement/adjustment layer 130, it is

possible to determine the sleep system that provides the best possible combination of comfort

and support to the person.



systemthat typically delivers support to a person's
body through the resistance provided by the

WO pveneassi ngs. The support neasurenent/ adj ust nRCL/USY&083633
130 is configured to sinulate varying | evels of

35] SURP %fﬁ({awﬁ I?ﬁ%‘léaq Bfealﬁ{pgéﬁqﬁ&sﬁ%n@n@h@ﬁﬁn@{ﬂaﬁgﬂ 13@4bmprises a

As "expl alned 'h de el'ow, by measuring a
tayer GloiRessooah bols bl T e B AL VA T Hnf Croggia o the

. 130, it is possible to determne the sleep syst t ha

illustraggive\emhodinens shewr imEKE; I the Lyspfmatiegs ‘&?P%E B%fsof{? %’H‘&i‘e layer
support to the person.[35] As shown in FIG 1, the o

of matirgepdowemeaitsui 3drere Audpgedt mernws af) epilsl 8wt cigrdi Wea longitudinal
| ayer of mattress upper coils 131 and a | ayer of

directiBRbF fiRI6st hedve01 (@, lthe doIR. ofAoiloextbmbirom théikead of the test bed 101 to
illustrative enbodi mrent shown in FIG 1, the |ayer of

the folXBHUAERSt l?égpl?g ChbhRver3the3Rcehfiavemibaris abt Iitéd RSHis illustrative

ower coi are arranged in rows of coils that
conf GRS RO VP LS Bl B S b 13
a0 O b k! PRt s BES PRl e ot e

illustrative configuration of coils and the rows of |
101 carsistent eaipthe presgnttinventigne Mo seaetelisthe apyep! ely compsiping the
and the layer of mattress lower coils 132 may extend
layer dfanhsttrass yppaccaiksl 3t hmdwhdlalyeodf mittressdewebew!s132 may comprise any
consistent with the present invention. Mire generally,

arrangdeRnf OM&oiRTang Fhd FreSA Vs iOWist dt lindidrto ahy Bpédifiessnfiguration of
upper coils 131 and the layer of mattress |ower coils

coils 132 may conprise any arrangenent of coils and the
"present invention is not limted to any specific

configuration of coils. [36] FEurt , @G i ng..t:
et 0P B SBeg 9% o oS RSB SR e o
| ayer of mattress upper _coils 131 an, e |layer qof . .
mattrespUppaeils dkepandbiellayer 8D Malast VT (RAY ihc%%%‘? “(C}H“ {§fgnown in
i ndustry as pocketed coil springs in which each spring . .
the indestiynali pacttetall Icpil spthgsimadwhich eaeh springcik éndiyiduplly engleged within a
However, the present invention is not [imted to a .
pocke® QT ingtekial.i OHo R8O Yhe rqsemtk aiventi@niis soarithiedvial@ configuration
vari ety of support devices can be used consistent with
employing pocketed coils and a wide variety of support devices can be used consistent with
the present invention, including, but not limited to, layers of plastic based materials or other
engineered support systems.
[37] According to the illustrative embodiment shown in FIG. 1, the coils comprising the
layer of mattress upper coils 131 are formed of a higher gauge material than the coils
comprising the layer of mattress lower coils 132. For example, the coils comprising the layer
of mattress upper coils 131 may be formed of 16 gauge wire (i.e., softer coils), whereas the

coils comprising the layer of mattress lower coils 132 may be formed of 14 gauge wire (i.e.,

firmer coils). As such, when force is applied to the top of the mattress layer 102 (e.g., when a



the present invention, including, but not limted to,

| ayers of plastic based nmaterials or other engineered
weappoo3esystens. [37] According to the ill ustPer/Usm08/083633

enbodi nent shown in FIG 1, the coils conprising the

personlhl?éé(:“cfovx%]c ol BEHEE IR LiBF’F rtlF]eCleisst:oﬁgﬂ-isﬁnrgeché n_g@? gt leattl%ss upper coils

her auge materi a I SI ng t he

er of rrat r coils 132. For
131 congiess SR BRI B Wﬁgw?sa%wrb?n i‘%ysg%f AR Byt 85452
may be formed of 16 gauge w (i.e., soft
[38] V\,h‘ér plagality of cyppart clgker i@a%’lq H@nilbﬁ% (or oh?la‘?f%fst ﬁgé sgre disposed
| oner coils 132 may be fornmed of 14 gauge wire (i.
betwedri thedayet oif nxtresdsippercdvils iR & and dhelay¢rsolappittiessdlopisT P‘Piles 132. As
top of the mattress |layer 102 (e.g., when aperson lies
shownCiAVIFIGON , tHeee hrehrebq@od3 lof, suppuat taget mflawbier insmberstli3d, which are
| ayer of mattress upper coils 131 conpress nore easily
respectibél? rEii%f‘en‘é&i[ 43S 1C ‘SQ%H $ENGIdR e, MkSrefint IREAHASIS nbONRIted to the
S ‘A plurality of support | ayer

i nfl at abl e rs 0

BT by bl BB g
| ayer ofmatr sslovver hown in FI.G

134 e RPISYEHr cOorUa” hB%@?‘%’e EparpY BB & FIO- 1, the
menbers 134, which are respectlvel referenced as S

supposzlagmdn@&ablpmgnberrs 1Bharg PBBERALiC] qq\;dezﬁp icgpngctedtor a pump/vacuum
limted to the configuration shown in FIG 1 and any

unit 3N0nkkswiofin FIGUPP vix pﬁmmmlcttubeB/quwwalatth@IpeesmetnmeﬁIﬁlon is not
134 may be enpl oyed. According to the illustrative

hmlteﬁ%’@}gé [Tﬁl@{ratm%ﬁgﬁraﬁbﬁand- othleP 8asSerp@OMltid$ Bestdes air may be used to
I'at abl e menbers 134 are pneumatic and are connected

inflate P de%l s}ﬁﬁgg&w nyEg infladf &E@B&Q 188 16h Gesiddd Medsure. The support

pneuna wever, present i nvention is not

this,illustrat [ t
ggf;a“ga@ AENEIES SRLFLARHFF I A ey P b
efl ate the support y i nfl atabl.e ne 134
limitedetei plagtiosr waEh Fsopiene " Eibhgoand) % ol e RSEADPE e e fystmative
134 may be constructed of a varie of rrater I
embodineng dhovgy itbEIG.nbtthe ispprosidlayer p\[ﬂ@,@ﬁlecmemberw 1I3?1 esxtend in a lateral

neoprene, rubber and the like. According to t he
directidrl 4¢8dsk @id wiltleobrbdiesebéd Bilown in FIG 1, the support

| ayer inflatable members 134 extend in a |ateral
[39] 91 RhLRA IRFIGSS hdtes Whélbppett 14 infRddblds@mbedk. 134 are configured
such that, when inflated, the support layer inflatable members 134 apply forces to the layer of
mattress upper coils 131 and to the layer of mattress lower coils 132. FIG. 1 illustrates a
cross-sectional view of the test bed 101 wherein a group S1 of support layer inflatable
members 134 are deflated. On the other hand, FIG. 8 illustrates a cross-sectional view of the
test bed 101 wherein the group of inflatable members S1 is inflated.
[40] Accordingly, by controlling the inflation / deflation of the support layer inflatable
members 134, the support characteristics of the test bed 101 can be adjusted. For example, if

it is desired to provide more support for the person’s lower back region, then the support

layer inflatable members 134 disposed under the person’s lower back region can be

10



[39] As shown in FIGS. 1 and 8, the support |ayer
i nflatable menbers 134 are configured such that, when

WO pdobaese the support |ayer inflatabl e nenberBCT/B&2008/083633
apply forces to the layer of mattress upper coils 131

controﬁ?cfj ﬁl{%l?le 1Afﬁ¥eercgﬁse§€éé{tlﬁleﬁl§ slugw ag/?f irﬁlaila%?e m%}n@ersll34 apply

es a Cross onal test bed 101

rein

areatet yccy B f TP uibi e e B Hep i b g 1 BRIHR! fayer of
illustrates a cross-sectional view

mattregshlomst poilsh B 2ghaiugre disprsad widshihs H%mgfér]tga% {,@J fegl%g Cla%%mg the
inflated. [40] Accordingly, by controlling the

aforemenfibed amls/to defthextdovpresk ahfeinstupp@pplyl grgaser supppatia theeperson’s
menbers 134, the support characteristics of the test

lower b&dt réfidncan be adjusted. For exanple, if it is desired
to provide nore support for the person's |ower back

[41] T By da%*&ﬁslwﬁ REFRY Dlp%etteétq)\éa Mol i ciinafib@td e s8sE endléshtrol unit

di sposed under the person s | ower back region can

d to r h I
150. 5%%%? t“#hgtfﬁ?orr g oo nﬁ‘& &%ﬁ%&ﬁ%&ﬁ@? As shown
farces to e Coi ) |n the | aye
in FIGL g {6 sehs adepopial P‘&&ég sfmpges Pt Bl el E‘bfr ﬁ?gﬁ‘%g tors 128,
that are disposed under the person's |ower
whichreag respsctivalysasseriatad vithohe wemiors kygr edlafable @emﬁsrﬂ@l‘* which are
conpress and, in turn, apply greater support to the
respedﬁ@él?&efe%edce&vas dacr, (Bg(lénCS[ €8] CFUEBNED, CAS, Ghlowrl 2, 13, C14
FIG 1, the test bed 101 is connected to a sense and

and CASNTTRY sétdktandS&ntrdl @@t ai Joefirihkt Wshpalds o phiralitheofsappert layer
and control unit 150 is shown in FIG 3. As shown in

sensorgI aY%’hltCL gfef ég&%ﬁgei}? qu%gﬁEerd%ltﬁjﬂfe Sgré]igg I0RPLhE 8T of support layer

ayer sensor which are
ocCi ated th the ¢co

1nﬂatzaI Sprget%'g%\r/sgl ﬁ%n‘o l?% sqpy @ F%tﬁroéruént 2&8 recstol érlses a plurality of
referenced as 0, CZ, , a o,
foundgyior} layergepsorcitd, Whidh aif aesm%lve*msfeé@ﬁ%& ayRja ?’&% T ol

unit 150 further conprises a plurality of support
[42] | ayer fisthes olestsBd, invlGh 3artke sersseand ventjolawibdiS§t eyaprises an
with the groups SI, S2 and S3 of support |ayer
embedd¥d| dhadl ehitTBom) @r;ﬁm@'é’acuﬁiheuﬁtéi@eanﬂrmi ansiitarypéxhansttunitsi20. The
al so conprises a plurality of foundation |ayer sensors
embeddd coftbCthiR FiftHeE SORptiicsl Yrob &k $ITC eThapurtip/vafilintdnit 310 may
be controlled by the embedded control unit 300 to pump or suck air as desired to/from the
support layer inflatable members 134 and the comfort layer inflatable members 124. The
auxiliary exhaust unit 320 actively or passively exhausts gas or fluid from the support layer
inflatable members 134 and the comfort layer inflatable members 124.
[43] As shown in FIGS. 1 and 3, each of the plurality of support layer sensors 138 are
connected to a respective group of the support layer inflatable members 134. For example, a
group of five support layer inflatable members 134 on the left region of the test bed 101, as

shown in FIG. 1, is connected to the support layer sensor S1, as shown in FIGS. 1 and 3.

Likewise, a group of five support layer inflatable members 134 in the center region of the test

11



[42] As further illustrated in FIG 3, the sense and

control unit 150 conprises an enbedded control unit
W@@y/1ee3p2np/ vacuum unit 310 and an auxiliary BXIES208/083633

unit 320. The enbedded control unit further conprises

v 1, PGPSR it O RATRG MRS iy Y Mt grovp o
e s A ST Sl U YPR L 101, s shown i

inflatable menbers 124. The auxilliary exhaust unit 320 .

FIG. lads Ponsegtedito thessippertylaysx 5erset $3 gddowevery if dreseRinnyepiion 1s not
support | ayer inflatable nmenbers 134 and the confort

limited aythe sperifiatatfigaratientshown 12 EIGS.433ndAk anhawidd variehast groupings
and 3, each of the plurality of support |ayer sensors

of the fpoR18yce QERBAL1BY hey Be ised RORdidtae vathothp padserthisvestippoMoreover,
| ayer i'nflatable nmenbers 134. For exanple, a group of

each o&é%e&}ﬁfﬁ@ﬂp{;ﬁsgpﬁgﬁ fayeP fdrdb30138 cﬁﬁ@p%ﬁﬁe@%glt% c} r%ﬁﬁlcﬂéﬁ dne of the

est "bed 101, as shown in ,

connect o the s ort layer sensor Sl, as shown in
supporfg:ffl .r“%ﬁ%l?ﬁle@?mﬁ?rﬁg%gse, a group of five support |ayer

i nflatable nenbers 134 in the nter reqgion of th .
[44] ¢ oBsdlel 1, SHRPOSHARET | FEORIR, 135 1 SCRRIEE &8 RigViigereal time

support |ayer sensor S2. Further, a group of five
measuserpqos teldtmgap thenpressuahpla mspessive suppprolayeriatlatablsmembees 134 or

of the test bed 101, as shown in FIG 1, is connected

a respe6tiveNgroap pfcsuippbrayieyer Safistable SBembiamel3ér , As tvaclp rehama person is
invention is not limted to the specific configuration

HSHRAWR 1R Bt Bd 1h1aRhsBreRtGhisPrelitilg t¥ahé etessat ofrespeitingssupport
pO$I%P:pﬁE support IayerssensorsKEBSQnay bg uged SUpengSsuppo

layer %&Pafe{]?zet %{é}nb\gﬂi‘sit Rﬁt %’?’ B SofiMed USR8, MAROMRE mERGRments, a

ur support | ayer sensors 138 can be

connected to a.respective one, of . 1the su I -
SupDOf PTG RE e A & B Rerpaar o ohBrd e St o Emipg the most
_sensors 138 is confiqured tq provide real tine
suitableesieqprsyptemt SIPPAT HYEheNarastarsHCHIB 8RB a respect i ve
support | ayer inflatable nmenber 134 or a respective
[45] gr Aupordings Uppdhe  illayteativienfeindodistent netayer sin1 34G. AS, the support
such, when a person is positioned on the test bed 101
measUrBRSHYABRhEt N8yt 130 L ohprisbefifieas suppertdhyar dafiaeble weembers 134,

support” | ayer infl atable nenbers 134 can be acquired
but thBPesBRAhVEEdn R0t EniRiCH KB S M RIRIUnSanda larger or smaller number of
support layer inflatable members 134 may be employed consistent with the present invention.
[46] According to the illustrative embodiment illustrated in FIG. 1, each support layer
inflatable member 134 is configured to apply forces to a plurality of rows of mattress upper
coils 131 and to a plurality of rows of mattress lower coils 132. That is, each support layer
inflatable member 134 is aligned with more than one row of coils. Alternatively, each
support layer inflatable member 134 can be positioned without regard to the position of the

individual coils of the layer of mattress upper coils 131 and the layer of mattress lower coils

132. In one embodiment, the support layer inflatable members 134 may be attached to the
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support |ayer pressure profile of the person can be
obt ai ned and used to determ ne the nost suitable sleep
waymbam3support | ayer characteristics for the PEr/BEs008/083633

[423 fccoLding to the illustrative enbodi nent shown in

. e

coils OE b’ﬁdﬂég é)i‘ nfaitt?eusg Elﬁﬁérucgggﬁgf ?ﬁ@ﬂ)t t’h@‘ii%}}ég E){;‘E{A&rés?}’&\?eerr igﬁs 132, for
exampléo it EINASE05 SUBRR [ apiaoIn et f 8 gt or 1 S

support |ayer inflatable nmenbers 134 na be

[47] covisiesvema fust foreehdisparsing sevar A& ipabhe d[smeﬂedﬁt&é‘ﬁ?% tﬂ@ support
to the illustrative enbodinent illustrated in FIG 1,

layer i884tbls wipebicts | 34/ exd ihefdods abthe Inparind mai@essiuppetoerils gdd ed\mong
to apply forces to a plurality of rows of mattress

other tHﬁx%? thé ﬁkét $oréd alsﬁé}gln Q:oaerpﬂ 34griatilifayesahe didpé&rsioh ofivtiet foresapplied
[ ower coils 132 each support |ayer

I r
by eadh sfulpﬁér?q%ﬁf '*m%?%lz %ﬁe;**e‘?eé k) %L"S%‘E“?ﬁl g ranRess upper
) r 134 can b QsSi t :
coil 3? ¢ € s fe Sbspersine gt v AR %oi@ﬁ offpld'BE' @M iety of
of mattress upper coils 131 and the er of mattress
materiplgrgluding. byt nalimited t9nonsHeYEH 19k, P % IR STt | ayer
i nfl atabl e nmenbers 134 may be attached to t hecoil s_of
[48] t heLikewise, of seomnd ferse dignseving opver 1391 maydbe ¢lisnesed Rywyeen the
of mattress |lower coils 132, for exanple, by gluing
suppoﬁ@&%}ér SHPEMIE meapers 134 fahatiadbgerof mzttrest Jowdraoilh @32 oAmong other
4 Moreover, a first force dispersing cover 135 nay

thingsbﬁle%&ﬁg kﬂ?%) &1g dVer BIPReliatéPte dispadsloatathheforce applied by
ers 1 the coils of the |ayer of mattress

o RS AR B 0GR gt TS sps o

132 force appl ied by each support l|ayer inflatable nenber

- 134 anong a plurality of rows of mattress upper coils
131. The first force dis erS|n cover 135 may

[49] codwcording tofong ilgrtivee 91rr&n iR Srgtdpe ﬂ‘?&’FﬁH}gnﬂij“’er 135 may
but not limted to, non-woven fabric, pol yrene,

be ghretico theddilslof kleniager, ofansteressnippkoea@is ]dﬁlsamértgﬁt ﬁ@oé@\f@ﬁe dispersing
136 may be di sposed between the support | ayer

cover! 1@6':@5@9& 81ueE H EHeSladadofanstireicloay esilsof 32maBY iesestirgothe first and
coil s 132.” Anobng ot her things, the second force

seconﬁ '(SRE rdﬁb@xgmgg%%rs 135 2L @¢34 bdtakEs tHeRBild bRk $hPNakdé nichers, the
orce appli by

force applied by expanding each respective inflatable member is spread over a greater arca
and hence across a greater number of coils. In this illustrative configuration, the first and
second force dispersing covers 135 and 136 disperse the force of the inflatable members to
achieve a greater effect on the coils over a greater area.

[50] FIG. 1 also shows an illustrative embodiment wherein the layer of mattress upper
coils 131, the layer of mattress lower coils 132 and the support layer inflatable members 134
are enclosed by a foam encasement 180.

[51] As shown in FIG. 1, an upper buildup layer 190 is disposed above the layer of

mattress upper coils 131. The upper buildup layer 190 comprises a plurality of comfort layer
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each support layer inflatable nenber 134 anong a

plurality of rows of mattress lower coils 132. [49]
w@\ewonaelssy to one illustrative enbodi nent, thePET/IS1008/083633

force dispersing cover 135 may be glued to the coils

inﬂataé’l%(g%%ﬁb#r@%%ﬁ tggt A}@tdti{p%%% HRRE rt&éZA}Jﬁg )?%%iaﬂg‘%g e\%}B@r coils 131 and

| orCe di spérsrng cover to the

ayer of .mattress. Jower.coils 132. By.inserti t he

below 4 epmeh VB I b Sanapaptt Ohgaet 96 B8 Foipellfls' Qfptort tayer

) between the coils and the inflatable nenbe{s,,t e

inflatablgpembgsp i 241§ shyilantp thrciongcuatipn pEdSSEPRATE aV?fflPﬂ%%‘%‘F &embers
menber is spread over a greater area and hence across

134, dacymsehstmvenunber of coils. In this illustrative
configuration, the first and second force dispersing

[52] COU6Hsssten? it theliBBsteitsR s ditientfdepieedoin FIG 1, the comfort layer
i nfl atabl e nenbers to achieve a greater effect on the

inﬂataP@: hSmB4E128 a8 A §@n tha OkhdH Gilafedait LoRTOMSayRH inflatable

ustrative enpbodinent wherein the layer of nattress
e 3955 R s i B Pl P B LBl bl e
190 b b e e R R BRSO B  efion o

the layer of mattress upper coils 131. The

upper

comfortuliayetiipflatalyle mergigers dAp theseomiartgharagteristjesoef tbg EqSé pgd 101 can be
| ayerinfl atabl e nenbers 124 that are di sposed above

adjustédeForinstane, therinflatas/ deffeion ofithes cdBbralagerbeflatablg members 124
topnost | ayer 195. The configuration of each of the

can bd BSRAMIME handeote doavBft 1Vl ot b liest edi®N Shyl Brking the comfort
simlar to the configuration of the support |ayer

measu%%ltxérﬁ ?@%@e\?\iﬁ? {i'%%f §26 .%ftpeldﬁﬁﬁéf_sosres%f@n‘go"mat {sd %]ﬂati_ng or deflating a

nsi's the illTustrative empodi nent depi ¢t ed

i.n Fl G the caonfort.layer infla e S .
respectig opoAf gy oBt oot R e rsrery | 2 e, TF Reut e gpressin o

| ayer inflatable nmenmbers 124 apply forces_to the |ayer
decompressimgrppeisbui iverlaxesilog apd Iher%‘/pﬁli\ééﬁftﬁa%g}ff%int|lafG acd profile (or

| ayer 190 and to the topnost |ayer 195. Accordingly,
feel) fhythe ontupaht ofithe tesebddntfOlat i on / defl ati on of the

confort layer inflatable menbers 124 the confort
[53] ch@hagt @ ilgd iseseofand heorit@ét ufiiedl SU0 ewauniree to make the comfort
measurement/adjustment layer 120 firmer under the shoulder region of the person, then the
respective comfort layer inflatable member(s) 124 under the person’s shoulder region is/are
further inflated. On the other hand, if the sense and control unit 150 determines to make the
comfort measurement/adjustment layer 120 softer under the shoulder region of the person,
then the respective comfort layer inflatable member(s) 124 under the person’s shoulder
region is/are further deflated so as to have more cushion in those areas.
[54] Additionally, as shown in shown in FIGS. 1 and 3, each of a plurality of comfort
layer sensors 128 are connected to a respective one of the comfort layer inflatable members

124. Each of the comfort layer sensors 128 is configured to provide real time measurements

relating to the pressure of a respective comfort layer inflatable member 124. According to
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adj usted. For instance, the inflation / deflation of

the confort |ayer inflatable nenbers 124 can be
weownalsbed t o change the confort |evel of theP@EES2008083633

101 by making the confort measurenent/adjustnent |ayer

1120 .eit her : r. hs., 1 ' :

e GRS g GSoeh BOCR' 4 0 U ek Pob Ber ot
i nfl atabl e nenbers 4 has . the effect of.,conpressin

membefs @cﬁﬁp‘i"é‘gg‘?ﬁg 1Q, SisteFn isamier Saxeéygg?soﬁézg'n ??‘i%er%b@‘e present
creating a different interface profile gor feel) for

inventioinds petclippied toothis qeafigaration apd 4 darger qresga lw?hglgpbqrfoftcHglfort layer
sense and control unit 150 determ nes to nake the

sensors 098 any beeaployedenbsisteitostntaprdsegténvenfions i r ner under
the shoul der region of the person, then the respective

[55] CONfoRsdvet, aY Showiid BI@DI, @asteobhe (omfdr2 dayen itdlatablemembers 124 is
person's shoul der region is/are further inflated. On

aligneg 27?&95 .t}gsré)e i (r)r%i éf %1‘{%23@2%& Ga @R AnGARIE Qherttird 13H0however, such

erm nes ort measurenent/ adj ust ment

. layer 120 softer u r.the sh [ . . .

ahgnnk?g 3 ﬁ‘,ogttﬁgﬁ“?s?rﬁeat} egg‘gg?{?\\’/ee e&n%ﬁ#\%?e{nt{ g?/ etfr?@iln E\l lgbrfl}é COMmPIISe
menber (s) 124 under .the person's shoul der regio

configugytigne of eanaiost layrarinBiytalle mempers SuRR: oS i gible uembers
those areas. [54] Additionally, as shown in shown in

134 thet 88 notlaleggned.3, each of a plurality of confort |ayer
sensors 128 are connected to a respective one of the

[56] COWisy; cdoadiag to nifid Hluatphteenentivelimert Zhowkdo FI0f 11 the comfort layer
confort |ayer sensors 128 is configured to provide

inflatdbfPnefbBB 178 36 8HER Aightd dlithNrebgectiferdw e themattéssaipper coils
respective confort |layer inflatable nmenber 124.

AcsQn d] &0l G hisg N 4ShBe il gfddGRith more
131, JREH4 R AN bl oH ST B BE R B B gl dpith mor
124 e connected to fifteen copfort..| .
than opsf T URS\eh MRRESIRREERITS Ter 1R dbe PRRTL Ry nflatable
this configuration and a larger or snaller _nunber .of
membeer 24 ek by crosisonsd methont oAl (s MieBPBYRIt OF s G ifigal mattress
with the present invention. [55] Mreover, as shown in
upperfeb{®s 13]. each of the confort |ayer inflatable nmenbers
‘ 124 is aligned with a respective one of the support _
[57] | aX@poitatitlyaivabh @ perehes posltirhed bavky wst besluldt, aleagmeraerts relating
is not necessary and illustrative enbodi nents of the

to thd PYERIrk VT 1WpLAVPhRfort layer inflatable members 124 can be acquired and
analyzed. Using such measurements, a comfort layer pressure profile of the person can be
obtained and used to determine the most suitable sleep system comfort layer characteristics
for the person.

[58] Consistent with the present invention, the support layer sensors 138 and the comfort
layer sensors 128 provide the ability to measure a wide variety of data. For example, when a
person is positioned on the test bed 101, data provided by the support layer sensors 138 and

the comfort layer sensors 128 can be analyzed to determine, among other things, the person’s

weight, weight distribution, breathing rate, heart rate, state of sleep, etc.
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configurations of confort |ayer inflatable nenbers 124
and support layer inflatable nmenbers 134 that are not

wa@bdoghexd62 [ 56] Al so, according to the ill ustrap¢wES2008/083633
enbodi nent shown in FIG 1, the confort |ayer

[59] | q:fu&’tﬁgr??drg Mg# %h%%ﬁsﬂ%&?e BRbofitheat 'sﬂ&%j nWFIIG 4 comprises a

{ezpec VE row e nattress upper coi |

nde ectlv confort fl I

foundaye% ﬁﬁ@r glgl:’»m g‘?ﬁ) {r}?aﬂgprgeq husgﬁéht ?atygﬁ elezrdg:/%sga g% support
mattress upper coils 131. Alte t I th of .

e i e shise oSt o el B gpraton

regard to the position of the individual mattress

In factyipstrati ¢rsbdddents 57the presentanvéntionyiha inglysisr ey, thes foundation
posi tioned on the test bed 101, neasurenents relating

layer 103, tdi€orly @H6 Woenfoft mespepicnyadjasimient laylenyi@n, ionfdniyt dld support
nmenbers 124 can be acqui red and anal yzed. Using such

measufgﬁ%ﬁyﬁcﬁﬂﬁﬁkﬁb 1a§erC Il OF tndyaYiElud® AP SHMBinALion oF ehedifofdhfentioned
person-can be © tali ned and used to determ ne the nost

sui tabl e sl eep systemconfort |ayer characteristics

‘for the person. [58] Consistent with the present

i nvention, the port er. sensors 1
1601 coMienaly afcosing oy an iBEEHSR CHDORRL B %F‘i yqu%}“ invention, as
measure a W de variety of data. For exanp
shownpe FE68 74 aprb#B 1 the tastibeshl G1raay eamapied thid foraafibﬁpersmg cover 600,
provi ded by the support |ayer sensors 138 and the
which @0wfappid rayed thedawo ot mhRfess appdoeodn i lyamldhc tayer of mattress lower
determ ne, anong other things, the person's weight,

coils M@I gmco%ﬁg i et ilRBateamtvdngertahewn HR TGSt AheandSTR the third
sl eep, etc.[59] Furthernore, although the

o PO S el i
oo o B BRI VNPT TA L 0 Rl 1 i

configuration. Infact |IIus |vee odi iren

cover pQfbispFardBpttrating SREOsFH. M y 81,1,“9,% e l}%y%g?) ypper coils
| ayer 103, or only the conf ort rreasur enment / adj ust nent

131 anchjter laye0of drweasndoylst 138. sHiopisver, ibustiatierrembodiaont: ol the present
| ayer 130, or may include any conbi nati on of the

inventffnOfhgyredthpriveedthird force dispersing cover 600 that is tightly wrapped around the

layers

layer of upper coils 131 and the layer of lower coils 132. Among other things, the third force
dispersing cover 600 disperses the forces applied by the mattress upper coils 131 and the
layer of mattress lower coils 132 over a greater area of the foam encasement layer 180
(shown in FIG. 1) and, thus, helps to prevent a crowning effect that may occur at the top
surface of the test bed 101.

[61] According to the illustrative embodiment shown in FIG. 7A, the third force
dispersing cover 600 is attached to a bottom border of the test bed 101 (e.g., border wire) and
does not extend below the layer of lower coils 132.

[62] Alternatively, according to the illustrative embodiment shown in FIG. 7B, the third

force dispersing cover 600 extends below the layer of lower coils 132. Further, as shown in
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| ayers. [60] Additionally, according to an

illustrative enbodi nent of the present invention, as
wG@h@anois FI GS. 7A and 7B, the test bed 101 naRCT/US2008/083633

conprise a third force dispersing cover 600, which is

e
FIG. 7# g&f ﬁgpq%{n%gg) élﬁ of t % glgrs Oﬁ‘ogﬁlgﬂégﬁf% U&%g %O@Agtéor dag:ﬁéd together
o the il.lustrat veerrb shown .i n _FIGS.

ot attaofnentROTHRR r oF Bl CUREREr Sn S GOEPSIB POL St eh{i“fd force
| ength of the test bed 101, but does not extend over

dispersingCoyen §0Q may he atigehedoria pmaltrasenic pwdd, sWing. Haplensith Fawever,
FIGS. 7A and 7B, the third force dispersing cover 600

the présent ifvgamtioh Ilstd)trlamte.(btomhﬂ pes esemplagneordigutatioge siyown in FIGS. 7A
surroundi ng the | ayer of upper coils 131 and the |ayer

and 7Bnd tB¥eirdcfotdesdisheZingd-kover 600 may bisaineal wide veride dif oefigurations.
of the present invention nmay conprise a third force

[63] d' }51@? 'Zss'hagls ugsge&% Vib@loriad abpul Yor"@v@ﬁﬁﬁﬁl% 8peksBA for a sleep

he ayer 0 er ﬁOl s 131 and the layer of [ower
e g BB ARt bt it gy n o 2

the mattr er COI 31 and the | ayer t

the suppaRk FYEH] %gta@%zglgq@prsa 3&, SHPPQH dayeg sSeRgoLs ? i%gﬁe comtort layer
encasenent | ayer 180&‘%@!]20\/\“ in FIG 1) and, thus,

inflatablel pembess g2 évandt the ce laygr eqmserst128rae alwpnprstad tozs sense and
the top surface of the test bed 101. [61] According to

control heit i160.uFurthér, ue skovaodh FHEGt 2, shdisplay 256 liGeonhactetl He the sense and
third force dispersing cover 600 is attached to a

contropﬁ’ﬁﬁ PSU R D@fiatnke DO®istcdhedrRido IklsenSe ghd copgbDgit 0. €)

and does not extend below the |ayer of |ower coils

[64] 1% élﬂ %ﬁbﬂ?[‘ﬁﬁﬁngtd;gfﬁéx @Egc&’ S ko9 ghglﬁoﬁéd' A5t TRtk Bed 101

the thir orce

SO as gclbi% erlr%lsag Y?rﬁggeogggxp%%(@%iquﬁiﬂ%gl to?lgthle q¥ rbe plodslovﬁ"fle digital
portions of the third force dispersi cover 60

imaging devipe 460 o etanascted tattbﬁéﬁﬁSén?ndpéPW(gnurebzl OFo ceording to an
exanpl e, the two opposing portions of the third force

illustrativspemisidimento vher dighal ireagine davica@h@ds voafiguiediite pagiin ¢ digital
wel d, sewi ng, staples, etc. However, the present

imagel ¢1V@ petson positionéd bhrthé eekt thed tia. t The gzmesepdndr gontrol unit 150 then

configurations shown in FIGS. 7A

controls the processor 330 to process the acquired digital image.

[65] Although the use of a digital imaging device 260 to acquire a digital image of a
person positioned on the test bed 101 has been described above, the present invention is not
limited to this configuration. Indeed, any other device capable of measuring physical
attributes of the person positioned on the test bed 101 may be used consistent with the present
invention. Moreover, according to an illustrative embodiment, measurements regarding the
physical attributes of the user can also be obtained by embedding additional sensors in the
test bed 101 or by eliciting responses from the person to questions relating to their physical

attributes. Further, illustrative embodiments of the present invention may employ scientific

or statistical analysis techniques in place of the digital imaging device 260.
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and 7B and the third force di spersing cover 600 nmay
assune a wde variety of configurations. [63] FIG 2

W@ h@egomeper specti ve vi ew of an apparatus for PCT/US2008/083633
eval uating a person for a sleep systemaccording to an

il t,rati ' i i .
661 LLBEE bt ABVSSSD, o RpoPLGAGRR TR B8, dp sy
O A T L R

128 are all connected to a sense and contro] uni& 150, ..
operationr$4Qér the senssraadreontsolrund 159 first imitintes-A capibratiog mode by inflating /
connected to the sense and control unit 150 and a
deflatifigtcatineé tROBespsctvensuppordaya infletablensemberd Bdneandoromfort layer
unit 150. [64] As shown in FIG 2, a digital inaging
inflataBRMh&Bb26 24 SnflaRE bicofiReh sraath bhtetiedtatie thehibbrsiBdamd 124 are
to acquire a digital imge of a person positioned on

. 01. The digital imging device 260 is
sﬁto%ﬁ%ﬁé@%@g&?%a he sense and control unit 150. According

il ; di . . . .
(671 qoln erasiss T42e R TEG PSP snghf Fe b 51 pbd B Mlbon positons

a person positioned on the test bed 101. Th&.s se ?nd th
themsglysi inch PATHPHIRT BRSERe i GRERBICS therReTHCERga oRdei TV on the
process the acquired digital inmage. [65] Al though the
test bags £0lolyimg di ghdimbadkniagi supiekeposidoRen their et qrpthgir side or, more
digital inmage of a person positioned on the test bed
general1 alypgosbidiipadaier i bed above, the present invention is
not limted to this configuration. |ndeed, any other

[68] 9e¥l GPeaRBRIM30TonBB AR (eRGnPRY Pbsifdnedl inf abstésly pbsifidte and is
person positioned on the test bed 101 may be used

substaéglglﬁ %ﬁlﬁ 3111‘? ggn&@aﬁ$$or€{o?§?1@ﬁ 50 Q(‘égg.\g%% Heas¥PhER\EEa from each of the

0o an |1 ustrative e ment, neasurenents

regardi ng the physical attribut of the us

foundiiGoTo BSPR o o P Ee LRI A AT rt e liE PR by ot 128
test bed 101 or by eliciting responses framth son .

Then,tthe grasssson A0 p@lpa%teﬁgl ¢hange B Prebﬂﬁ% f@&hsurétfg;f F?ﬁ?i‘t ‘g@i’e respective
Further, illustrative enbodi nents of the present

foundiatiote Bénsors 165, empboylagri ensdrs i B38pand tcanifertlaygr sensors 128. By
anal ysis techniques in place of the digital imaging

applyﬁgvx}aﬁ@u%@pﬁﬁ@ds ke cAlcuiiiedvshangelin preshuae (AfQu A tesprhomisor 330
of” eval uating a person for a sleep systemaccording to

can d%sgmiéih% \%ﬁ/ﬁ{lﬁ& "g‘lf %&g@?&%&tmgsuk%nﬁr&%%erédhv enti on.

[69] By using the information collected by the sense and control unit 150, and in one
illustrative embodiment also using a digital image acquired by the digital imaging device 260,
which is discussed in greater detail below, the general body dimensions and weight
distribution (among other things) of a person disposed on the test bed 101 can be statistically
predicted. The processor 330 can use these statistically predicted values to determine the best
combinations of zoned support and zoned comfort provided by the test bed 101 that is needed
to produce a healthy sleep system. More generally, the processor 330 can analyze the overall

effect of the person’s body on various points on the mattress layer 102 and the foundation
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operation S401, the sense and control unit 150 first

initiates a calibration node by inflating / deflating
we@2wb/1af361 he respective support |ayer inflatabP@&r/US2008/083633

menbers 134 and confort layer inflatable nmenbers 124

til t ' .
e e AP FHE R St 0 U ARAR EGRRES 05,
operati 2, li d h bed
Suppoi Yot $R5078 ! St s SOrRiE IR REBOUOY n i par i cular

position. For exanple, the person can position

[70] t hlenepsiration S04 e digifel ieaginedevic AQP apauitgsiar digialimage of the
a supine position, on their front, on their side or,

personnay thegrernab Ipysitiamyd @odwi tobtebedoBl1t i The af@died Idigital image is then
operation S403, once the person is positioned in a

proces8éE 8¢ Mhd PedebsdP 330 hnidS usiHES/afibhd ahdlyticl ialdoritli #emigy of the
and control unit 150 acquires neasurenment data from
e t he. 1N 2 1 u I r

persorf Sty Bl AR UT O} RO AOERRRED B0 A R Ao RR 330 can
t.he _pr.ocessar. 330 cal.cul at.es change Ln pres .

determipie HRIEAL PF o5y Dessein U (e of (s FaRRT e P uflsaRilsh hip and head,
.sensors 105, support |ayer sensors 138, and confort

the digtagesrfrera fbopersaip's heas) toyphauldersy apd rthe, Bersan § S0P PIRRAO™, e test bed
the cal cul ated change in pressure (Dpressure) the

101. processor 330 can determine a variety of useful
anal yti cal neasurenents of the person. [69] By using

[71] t hBexnirosperaticars408] dlkbof thd sipportieyaeniiaatie theathets 184 and comfort
unit 150, and in one illustrative enbodi ment also

layer 881t &hBdrt 3ba LR eAGAIMdd8PhiRY the BRrséh Yérhaths i@ ebIg position

» gew ce 260, which is gi scussed in glr?)gater det ai | P
bel.qw, e . ' ' ' -

on thegfe t?‘ff‘é&’?i SPGBk Bl PhiEE Bie0R LROLE) Holin or bl lgamm the
gn_the test bed 101 can be statisticall redicted, .

personghbog Bde alsp Paersias {or be nepea iR proge epipaed Hdetil below)
predi cted values to determ ne the best conbinations of . .

Hyper, infletion i pavieallynd mesiemcRiggsyra thet svaydesd VRed figpepdigg on initial
bed 101 that is needed to produce a healthy sleep

readingy $ihach lilda blogeé pessart devitd)e processor 330 can anal yze
the overall effect of the person's body on various

[72] POiMbperdfion 8806BEhE IpSitnal Ry@kurt 0evelnidort &h of the respective support
foundati onl ayer 103 using the nmeasurenment data

layer HERtbIEHehbA9182G0d Combdielal AURAAEbRMERRESN 34 A0Rhich AR test bed

101 provides optimal comfort and support characteristics to the person are calculated using
the Apressure and the acquired digital image. However, illustrative embodiments of the present
invention may also calculate the optimal pressure levels for each of the respective support
layer inflatable members 134 and comfort layer inflatable members 124 without using the
acquired digital image. For instance, other means of physical measurement may be used or
the optimal pressure levels can be calculated using the Apressure alone.

[73] Optimal comfort and support characteristics for respective persons can be
determined, for example, by analyzing data obtained by observing a plurality of different

persons of varying physical attributes (e.g., persons of different heights, weights, weight
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support | ayer sensors 138, and the confort |ayer
sensors 128. [70] In operation S404, the digital

w0 pagitenyerevi ce 260 acquires a digital inage oPCT/I82008/083633
person as the person is positioned on the test bed

dlstnb%thons T8y %ﬁfﬂsg gmﬂa '&fﬁlthsh ad $hdy&R sﬁ%@ée(ql BWariety of

e processor rari ous ana ytlca

i B Vel BEG3E Eési PR gecording observed

processor 330 can determ ne the he| f h

data intthe catabese 300. ¢ B TpRordisg Scls plssrserdsta ‘i%étdtataﬁﬁ% 3l along with
head, the distance fromthe person's head to

which qiamdutiﬁ rsizep apsten(y ppevidorach fegEsctivonersen witd the destisapport (e.g.,
101. [71] Next, in operation S405, all of the support

spinal |aﬁ¥ﬁﬁeﬂtnétl: Al |c§mf@'ﬂbl@fr§ctér&41c§(éﬂg ¢ lofest dmbwint @f interface pressure,
| at abl e menbers 124 are hyper-inflated while the

P t
e SEPRHERY 3018, kL PR ey e e
"fill-in" or hel r.n.th e s body while also
Syswngrcéﬂé’r ierlth]f%Fd ?ﬁ‘gﬂﬂ’&?gﬁﬁme %f%%gﬁe %drbocess {dl scussed in
t
(741 pr Bssuples phatslyR BTG GORL I A PO i P i A o B in e
readi ngs (nmuch |ike a bl ood ressure deV|ce) In
selectiopemaatbeofousd 06, USh datept 65l 1|82et§sldlﬂéh4"é\¢é jak @lériel h the 192
of the respective support |ayer inflatable members 134

patentRNd.Sc @afeat 6,74 8960 to Bihshaabéteal néhetrnagict Zthea®SMpiatsht)t bieS. Patent
test bed 101 provides optinmal confort and support

6,990 Qbé"’t@ﬂﬁﬁs'hh@tét GB (h&eﬁlaﬁemh@ o Sapaterp hdi RS eRhi¢tB N 6,485,328 to
Dpressure and the acquired digital inmge. However,

Oexmgp §gslt g erél%{%fttegmﬂﬁd‘@%g}a‘?énﬁ WhEh %@ﬁﬁ%&\t})&aﬁé’@ﬂérbﬁ%}nﬁ&rence in

ressure I's for each

the res tive su

s SRR R UL AR By il
the acquired digital inmage, For i nstancge, er

acquitsf Pishspse aeading slatar EremtplWalither zoaes ap el e A Pmcessed to
pressure | evels can be cal cul ated using the DpreSsure

reconmhendeone[ of3] plOplityraf matressastbasertios thgpdesest fit of the data. Further, as

characteristics for respective persons can be

discussed in the ‘328 patent, a system allows a retail mattress store to collect data from a
sensor pad positioned on top of a support surface to generate a pressure profile for that person.
The pressure profile and other information are used to generate specific mattress design
parameters or coefficients which are then utilized in designing a specific mattress uniquely
customized for that person. However, the ‘192 patent, the ‘950 patent, the ‘425 patent and
the ‘328 patent are merely examples of analysis systems and the present invention is not
limited to these examples.

[75] According to one illustrative embodiment, the optimal comfort and support
characteristics for respective persons can be determined using anthropometric data.

Examples of such anthropometric data are provided by the publications “Humanscale 1/2/3”

by Niels Diffrient et al., MIT Press, copyright 1974, “Humanscale 4/5/6” by Niels Diffrient et
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determ ned, for exanple, by analyzing data obtained by
observing a plurality of different persons of varying

wWebysiiezsb2 attributes (e.g., persons of differePtT/US2008/083633
hei ghts, wei ghts, weightdistributions, waist w dths,

al., Ml%ﬂgisdggpﬁgg‘% 1:9;861 ohfe IQ/Iler%ré DN € WARR AL R@ﬁgecp@diﬁ?n, Alvin R.

varrety tent sl'eéep systenms, In & variety o

. i fferent eepi Ng positij and .by r.ecordin bse
Titley, dgh 5% 4 Bt abactsst 287 Mar e RGOS NA pORHORY Roronce
i data in the database 200, along wth which particular
in theisgrdisgfysyst em(s) provi de each respective person with
t he best support (e.g., spinal alignment, etc.) and
[76] cdnfapetationa$407; ¢rd processoy 83Q adjusovasst naxmelizgs each of the support
interface pressure, etc.) a correspondence between
layer iBflatableUhafib&RYISUCAId edrbfoktolay@sinfiataplr membedntR4stal thalbdatculated
sl eep systems can be established and stored in the
optima?rgggrggﬁfee 18R sd z}ﬂ% AR B 001 PANIS Sptislt 8dMfdrhahd support
Fsu:g t he atLrlfutez of persons and aid in bed
el ecti can be found in U S Patent 6,571,192 to
Characﬁﬁlmﬁgﬁat\%%&peﬂ?n'(her einafter "the '192 patent), U.S.
Patent 6, 741,950 to Hi nshaw et al. (herginafter "the .
711 " Sbipallae Apstation S0BAEthos 56600 e (3 GHAG tspdrtendations
(hereinafter "the '425 patent), and U S. Patent No.
to be B0 EEE] BBe porsOe xinethe étspgb'.ﬁ@ﬁ%@éqhﬁéﬁ\i@bl@ slpep systeg products that
patent”), which are incorporated herein by reference
provide nthé optimak binfet wnd Asppbirs charsetdristivs ttha wae2cabadased in operation
the ' 950 patent and the '425 patent, test beds acquire
S406. W&S&%?ler, eadhiendatiehs’ @h 1R bwided idgdrditg Benelownite and pillow
such data are processed to recommend one of a
ura ; se ”éﬁbt RSRstiods i
type tﬁ lf)ite {Sda Oig?/ S%Earb?%tefzr){ %lzés%grlsglg'usge ir’n lg‘{ecﬁg{ ' 322{1%%% Ee:%r?{be apmVlded
systemalla aretail mattress. stor t -
regardiReof B CLHOHPI A DRSPR Gt S Blegrogybs sEpStwiteh & variable
surface to generate a pressure profile for . that .
suppopiel ¥@iRblerRamfiTb SisaP SYBEBY Fame ba iU der A MR SPRRPIGf gariable
used to generate specific mattress desi %n par aneters,
comfoot slezpedyisteni baxt beentdevtlopedeby eninyentpiszafthe pregeni apnlieajion, as set
specific mattress uni quely custom zed for that person.
forth HpwerRited PReisidBR Aplration tehitléd SO ppataeuses antieMethads Providing
patent and the ' 328 patent are nerely exanpl es of

Varialﬁl? ?né%(@éﬁtt %ﬁtéhggﬁ;algg gﬁ%ﬁg%@r@&ﬁfﬂl bNVEIHIdepN SyStemOtand  Automatic
Adjustment Thereof,” which is incorporated herein by reference in its entirety.

[78] Recommendations can also be provided regarding a customized non-adjustable
mattress than can be custom manufactured for the person. Alternatively, recommendations
can be provided regarding which type of conventional mattresses currently in the showroom
will provide the most suitable support and comfort characteristics to the person.

[79] FIG. 5 illustrates a second flow chart for a method of evaluating a person for a sleep
system according to an illustrative embodiment of the present invention. As shown in FIG. 5,

the operations S501, S502, S503, S504, S505, S506, S507 and S508 are analogous to

operations S401, S402, S403, S404, S405, S406, S407 and S408 discussed above with
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[ 75] According to one illustrative enbodi nent, the
optimal confort and support characteristics for

WO e®pRed3sre persons can be determ ned using  PCT/US2008/083633
ant hroponetri c data. Exanpl es of such ant hroponetric

referen%?%lgﬁrr.g@, plrf\lﬁ?\\é/%:ge%%h? ﬁoltwgﬁ}a g ll,lslé[‘ a%%di lﬁ/lﬁGP?g?g&? @g%lslilng #t in that,

1974, "Humanscal e 4/5/6" b iels Diffrient eta T
amongpps diffgrgyeasgatien Qeﬁr,atmﬂrr%()%e Fdgredn o‘Le %ﬂceés%lr\%qq ,"‘M“S‘S and
Revised Edition, Alvin R Tilley, John Wley & Sons, .
normalizss. gack mfythé ghppozolger nflatableamembarsol Hornd eemist kaygr giflatable
reference in their entirety. [76] In operation S407,
membéo € 2016 ARS 8416ulA30 optinak presaume levelsiritiel seese @&kt borgfol tuhig 150 then
support |ayer inflatable nmenbers 134 and confort |ayer
determifts! Whahdrean BB eS8 4chBird PRIGRICHESI QY poyitionBleasurements has
pressure |levels so that the test bed 101 provides

beenrgcgaﬁ.vis?gﬁrllo?@;ggi(?ﬁs(@nd support characteristics to the

nally, in operation S408, the sense and
control unit 150 caus eco ndati ons to .be. provi
801 ¢ olhesopas siheuntal PE 130 B 39 960 Legurai Ry o0 of Py Heferred
sleep system products that provide the optingl confort
sleepirgpbsiinpoeasurementsd PRerAEN %@5)9( ﬁhlp)\xb?rbon%t@w%ﬂéds Pfﬁ%fmed-
operation S406. For exanple, reconmmrendations can be )
[81] prHuivded, ifedarsansegartdheongriol it 1S0Zes aperiysidl drowstrygiion to acquire
that is nost suitable for the person. Further,
preferfe@COSBFRNO SRS neasdur&ifiers Qothed@ibnr SHX <li YIGS) then rapstation S510 is
sui tabl e vari abl e support and vari abl e confort

perforifedl! {Vﬂgl%ls ! fglgé!&s%lﬂ Rovedth 3D refe?iB RRehing A)b@ftioﬁb'fﬁbr example, if the

conf or system can be adj ust ed. vari abl e

S ort / variable confort,sle o :
persory BERRYY ape ff oReep e Lo RS SPRE pfiREs A bosiin on their
) as set forth_in a rel ated. Provi sj onal plicati.on .
side. i thelosher Mo DD RIS NEPRIFS BriSP ArriGOvARTl dppinstance.
Support and Variable Confort Control of a Sleep System
then thpersan oovgsite apdpition p theirmientdp p prongiiosiions
incorporated herein by reference in its entirety. [78] _
[82] ReThsmendptianos SSdh, adceahbpesonys destionedaindi sfgady position and is
custom zed non-adj ustable mattress than can be custom
substdRRALY &A1 YheebnkOhnd EMtidBLSIONS0 NifiREs @idsstalibration mode by inflating

reconmendat i ons
/ deflating each of the respective support layer inflatable members 134 and comfort layer
inflatable members 124 until the pressures of each of the inflatable members 134 and 124 are
set to a predetermined state.
[83] Next, in operation S512, the sense and control unit 150 acquires measurement data
from each of the foundation sensors 105, the support layer sensors 138, and the comfort layer
sensors 128. By using the information collected by the sense and control unit 150 and the
digital image acquired by a digital imaging device 260, the processor 330 again analyzes the

overall effect of the person’s body on various points on the mattress layer 102 and the

foundation layer 103.
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can be provided regardi ng which type of conventiona

mattresses currently in the showoomw || provide the
wOorR®v/182361 abl e support and confort charact eri SPCT/ES1008/083633
the person. [79] FIG 5 illustrates a second flow

841 < JRoasetin 5B Al T o BFR 1B I DERGRERAe RT3 nf LR eyer

resent invention. As shown in FIG 5, the operations ..
inflataltig ormigspi24 asgggain ésm;inﬁsfs@ Whilg dlec pagagre R a g ableposition
anal ogous to operations S401, S402, S403, S404, $405,
on the 840ed 19407 and S408 di scussed above withreference to
FIG 4. However, the flow chart illustrated in FIG 5
[85] diTHeas $n bopemnibn G514, tle dftanal g btvilsr fodi daflerogrtbe gespective
after operation S507, wherein the processor 330
suppor?ijdfyglsfrﬂaﬁﬁﬁ REhBES 1128 9n& 86M10 lahfeinfnablerherhiyre 24 at which the
I nf'l at abl e nenbers 134 and confort |ayer inflatable
er s 24 ' Rfi | §vhile the
test belp IRk, shitmb o R QAR IRL RSO ME et o
an instruyction to.acqujre preferred sleening position
personﬁéa%%ﬁl@??gﬁ? éhqlifa&ref&%& LSJ’F%Q?E? %?%g?rh a&"pcearl%\‘ﬁﬁ%% S509. [80]
If the sense and control unit 150 has not recei g% an
[86] i nist oneeationnSI1S, dbxyaracesspr 68 @ rarigtssd mrmjlhﬁ%ss?ﬁ" the support
nmeasurenents (operation S509 = NO) then operation S516
layer inflapblef members 1381dndHowefoer layerf inflatableemembarsdl Hok ths| calculated
unit 150 has received an instruction to acquire
optimﬂg]gxfe%hf@@ev%lse&pitm hesteiti bl MeRguoEtenvptifabeomtdrpand support
S509 = YES) then operation S510 is perforned, wherein
characw?%tigie s QH? 'F%ﬁs%ﬁ, hild BEeSEidnes pbEEMAYiInP @it pfferrddOkleeping
exanple, 1T 'the person typically prefers to sleep on
..their side, then the person noves to a position on
positiQthej ¢ sjde. On the other hand, if the person typically

prefers to sleep on their front,. i.nst.ance hen . .
871 Phi pesrasion Stidelerignis dsonionirinl i fFmipG-Enhdgh istruction
prone position. [82] Then, in operation S51 1 nce
to acquire pplave measusemends hasobred reesiveds 16 theysepissand rtrghgi 50 has not
substantially still, the sense and control unit 150 )
received b irdtrastich toesqiirapillowmatasaementidopsyationt $ 416 Q) then operation
defl ating each of the respective support |ayer

5508 i b3 ARldealtE FRBRSnchddicR thre Q¥ A k@ yiey pémsn aatieedisplay 250
nenbers 124 until the pressures of each of the

regarciirrfglC ls%}tg)% eslégg%{e% ]pi)’édlﬁ[kd tﬁlagdpr@’&iﬁe the optimal comfort and support
characteristics that were calculated by the processor 330 in operation S506 and in operation
S514.

[88] If the sense and control unit 150 has received an instruction to acquire pillow
measurements (operation S516 = YES) then operation S517 is performed, wherein the
support layer inflatable members 134 and comfort layer inflatable members 124, located in
regions corresponding to the neck and upper back region of the person, are hyper-inflated
while the person remains in a stable position on the test bed 101.

891 Then, in operation S518 the optimal pressure levels for each of the respective

support layer inflatable members 134 and comfort layer inflatable members 124, located in
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set to a predeterm ned state. [83] Next, in operation
S512, the sense and control unit 150 acquires

wore@snesnent data from each of the foundati on BENES2088/083633
105, the support |ayer sensors 138, and the confort

areas cb%fqrﬂ)gazxg tﬁe %%% an%yu %f Bkt 1*?—:%361 g@?&fs&gﬁ aﬁ%ﬂi@rﬁlﬁedtest bed

€ an contr um
acquire i, magi n evi ce
101 proyiaieaBnt srptosghdubbel o e FRECORPER G AEC %al&?ﬁ%dne
person's body on various points on the mattress
[90] 162 apathtiohed 18uﬂ‘t@al>r|09¢$5¢ra§/)@r adjpss [agd |normaligss 3 &? the support
S513, all of the support |ayer inflatable nmenbers 134

layer infigtatsie mhanberk dpérandnddnabeiblaperninfibebls membensel 24gdgoated in areas
hyper-inflated while the person remains in a stable

corres;fbﬂain"g' ©Nthe et %n& epperdeatk 1@ %mn[ &5the Pegson, tonthepetaidteh optimal
the optinmal pressure [evels for each of the

Mlag! .
pressu;qufqu%d OB ol i RS s

e 01 rOV|des
o e oo 6 08 RGP i ZE0E ps en
positioned in their f I
1] CaiiealiaraaraipBe] U isopERaTIes PSSRl RS a2 &Fo‘égﬁfl to the
adj usts and normal i zes each of the support |ayer
personi i et difplay ABOrirgandingsuitable desprystenm prpdvcts Hiat afoyidethe optimal
menbers 124 to the cal cul ated opti mal pressure |levels

comfofGankiNippéri @ hérasterisied thatlwere wal ey ithembrocessboB30 amdperation
support characteristics to the person, while the

506, REopefRiibs S%Qa' hhP e pbtibh &5 8 Pr &ftksughdihe| iB@Rtalige embodiments
position. In operatlon S516, the sense and

descn%glg%l?o%l 1%?3['(% t&stRe del LMD eE #@eﬁ%%n i3 h@ée@u%te?@ the present

Oow reasurenents een recel \Y

) sense control, unit not

inventjogep G@P%Gr?n% oxgoqhereud PP easabEREncE  Shurm, Fapexample.
S516 = t hen operation S508 is, perfornmed and

apparaues@@ranémthpdsn@naks@nb Mot e Pressnt HYSRUeTs BRY eusefldo evaluate a

di splay 250 regarding suitable sleep system products
persort et a pleeping partitez oopt sleap systenf. oAtcaadiiggogpe iliustrative embodiment,

the test bed 101 may comprise two separate testing surfaces so that one or two persons can be
evaluated at the same time. Thus, apparatuses and methods consistent with the present
invention can recommend a sleep system that provides optimal comfort and support
characteristics to both a person and their sleeping partner.

[92] FIG. 6 illustrates a view of an inflatable member 124 or 134 according to an
illustrative embodiment of the present invention. Although one illustrative shape and
configuration of the inflatable member is shown in FIG. 6, the inflatable members 124 and
134 may assume other shapes and configurations consistent with the present invention.
Further, the comfort layer inflatable members 124 may assume shapes and/or configurations
that are different from the shapes and/or configurations of the support layer inflatable

members 134. As shown in FIG. 6, each of the inflatable members comprises a valve 401.
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characteristics that were cal cul ated by the processor
330 in operation S506 and in operation S514. [88] If
wao b@ogeasse and control unit 150 has recei ved aPCT/US2008/083633
instruction to acquire pillow nmeasurenments (operation
S5 LA t hen ratlq [ d [
1931 oL o sl o SERLY 38, 3R i 3 BF BAGAATIE molfier 3% or 134
| ayer inflatable nmembers 124, |ocated. .in regiQps.
accordisi e NG B B Bresarv iR (g o Wpsiies @ op
person, are hyper-inflated while the person remains in
view of an aiflatabjsomiemiben 184 or H@4t asserdingitor pn illusrgtyye smbpdiment of the
operation S518 the optimal pressure |evels for each of
present fi@eitkmpect i ve support |ayer inflatable nenbers 134
and confort |ayer inflatable nmenbers 124, | ocated
[94] ! MhABSthE 0{3&@&@%@'&{1@& Rad beer qfalticanglyugRe@sm kadk described with
region of the person, at which the test bed 101

referer?:%cf%/ Elgﬁﬁag@et LR dif oA Qﬁérfcgf?g aﬁﬂ F)gg,{nﬁlel‘%ﬂﬁﬁq}i/ttﬁééeséﬂ dt&inary skill

person, are calcu n operation S519,
. t he processor 330 .adj usts.and..normal | . .
in e S P Sparing Sl b5 R0 50EHY 58 Bl goparin
i nfl atabl e nmenbers 124, |ocated. in areas correspandi. :
from thesnif BN RPEAHDG PHERIFRER T IGH G (o] ARIRACGEABER, g ilobuative

the cal cul ated optimal pressure levels so that the
embodimshts bshduliObe pousidered inpt dewripdontore ey asdpprior purposes of
characteristics to the person in areas corresponding
limitatiéh, t Teero@ed tnstop® pLtheinvdntive @ definedl nbhby herdetailed [d@gdription of
Finally, operation S508 is perforned and

i A L hONBiRE SePIRiH Hede telatddendepreoRionkRaggiRation and all
ﬂmlngﬁg% ay %@o regérdiﬁg sui tabl e sleeéﬁﬁgsten1pro ucts

.ot hat ovjde the. [ . : :

aifteriaigy wbBHPEToebs Bt el Bhe AR EYRPRE rescntinyention.
330 in operation S506, in operation S514, and in
operation S518. Although the illustrative enbodi nents
descri bed above relate to the eval uation of one person
for a sleep system the present invention can al so be
enpl oyed to evaluate nultiple persons for a sleep
system For exanpl e, apparatuses and net hods
consistent with the present invention may be used to
eval uate a person and a sl eeping partner on a sleep
system According to one illustrative enbodi nment,

25



the test bed 101 nay conprise two separate testing
surfaces so that one or two persons can be eval uated
wa@eoobhe3dsane time. Thus, apparatuses and met hoRPGT/US2008/083633
consistent with the present invention can recommend a
I .hat provides optiml confort and support
WHAiﬁgﬁé@%\rﬁFmis to both a person and their sl eeping
partner. [92] FIG 6 illustrates a view of an
i nfl atabl e nmenmger, 124 or 134 according to a C
1.1 fnsthd TP BRI ARAISOBIIOF hACER BSIAT e pEer sAmprising:
Al t hough one illustrative shape and configuration of
twikild the Ipetsab issnatrpasitenddonsgmeialuaing-member, agjysting a pressure of a
i nfl atabl e nmenbers 124 and 134 nay assume ot her shapes
comfoRNglee aiffat bl meinbasdisssd sithina sdnhforttlineer pf éwerveluating member to
invention. Further, the confort |ayer inflatable

aninitféﬁg&ﬁfo?txja:iﬁe- may assume shapes and/ or configurations
that are different fromthe shapes and/ or

TR b S0 bR ANRRAL e 4 PR eoer e

mepbers conprises,a yalve 401.[.93] FIG . 9A il | I.at es
e PEBAR Gt oot n e <YaieHRe emheLirR Bl BRYBY:
134 according to an illustrative enbodi ment of tg‘%e
measuping 8 @ressira wé e comfort lager oulafablememberaas afplpersuisy copmiort
an inflatable nenber 124 or 134 according to an
value;i | l ustrati ve enbodi nent of the present invention. [94]
Wil e the present invention has been particularly

shvataipth deErntdbetweki therfbtanenaedcomifbrt ualie atd the initial
enbodi ments thereof, it will be understood by those of

' Y ' ' art that various changes in form
comi AL O

e nmade therein without departing from

B SRo RRSh  D PDsfe emerin

shoul d be conpsidered in a descriptive sense only and
Acommt PrESSPREIUAYOSes of |imitation. Therefore, the scope

of the invention is defined not by the detailed

dessomineniling acfeeptsepparysmbenfop the Reysonising the paicwated first

forth in the rel ated non-provisional application and
optiméll presdiifeflevet firethe vbrhfurnlayérenBatolfe nwinier bed uoing data sbaswing

being included in the present invention. WHAT IS
qualitFbfMD 1S 1. A nethod for evaluating a person for a

sl eep system the nmethod conpri sing:

2. The method of claim 1, further comprising adjusting the comfort layer inflatable

member to the calculated first optimal pressure level for the comfort layer inflatable member.

3. The method of claim 1, further comprising:
while the person is not positioned on the evaluating member, adjusting a pressure ofa
support layer inflatable member disposed within a support layer of the evaluating member to

an initial support value;
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while the person is not positioned on an eval uating
menber, adjusting a pressure of a confort |ayer

w0 ndobaczabt e menber di sposed within a confort |egEUSINS083633
t he evaluating nenber to an initial confort val ue;

RPRLG 3k LiiosRERREE: S (AR HE LR, (e bolifg,
eval uatin nber in the fir 0si tion, ' .
measuf g8 Biisatap! HHCERIH Vet Pagep Ry a8 Ranp e gufport value
first measured confort val ue; calcglatinq{ di f.ferenc
predanbasingrariifferepag bavueen the dire sipesired SURRQE Vi anf dbe ntua
initial confort value as DCOVFORT PRESSURE | ;
support ahloebat\surgora phessurE 1;0pt | mal pressure | evel for the
confort layer inflatable nenber using DCOVORT
PRESHRGE o firsBélini peosnme tvep for tisd sppors lyypoinflatablereember using
for the person using the calculated first optimal

re re.l.gyel for the confort layer inflatable menber
Ammm%ﬁH&%§$§ﬁ ata nmeasuring quality of sleep. 2. The

nmet hod of. claiml, fu | Si | ]
corpareg e Thspisapli BRLEEER th) PRatEdiohl Balea s
. first optimal pressure | ey r the confort |ayer

Optlmqlﬂ?sé‘l‘rﬁ&"@l ﬁ%%l{ppgr_t?amffglq%{%gﬁ‘dlnwg%ﬁ- aim1, further

conprising: while the person is not positioned on the

eval uati ng nmenber, adjusting a pressure of a support

|l ayer inflatable menber disposed within a support

| 4y &he afethodef elaith Bafirthgr pemimesing adjastingrihe suppos ggso inflatable

val ue;while the person is positioned on the eval uating

membBEISARE cdlEulhile fikdt bptimAPsrcssugnlevelgastie istgpot layadsilatableinember.
the support layer inflatable nmenber as a first

nmeasured support value; calculating a difference
between the first neasured support value and the

| gl t[jhg1 lme%}yd%po rciair\lllall, s cc?r%bjrl?g%-r PRESSURE ]

while the person is not positioned on the evaluating member, measuring a pressure at
a first region of a foundation layer of the evaluating member as an initial foundation value;

while the person is positioned on the evaluating member in the first position,
measuring a pressure at the first region of the foundation layer as a first measured foundation
value;

calculating a difference between the first measured foundation value and the initial
foundation value as AFoUNDATION PRESSURE 13

calculating a first optimal pressure level for the first region of the foundation layer
using ArQUNDATION PRESSURE 1; and

recommending the sleep support member for the person using the calculated first

optimal pressure level for the foundation layer.
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calculating a first optimal pressure |level for the
support |ayer inflatable nenber usi ng DSUPPORT
WORESSURE i ; and recommendi ng the sl eep supporeCTEN1YE3/083633
for the person using the calculated first optinma
e Vileraf A" ihfithiAE &Rnfber is disposed
N aheyh g, e apeipd gt

urther conprising

below AT oLt P ap TR Bhale B RIG AREHE o 1

support |ayer inflatable nenber. 5. The method of
claim1, further conprising: while the person is not
positioned on the eval uating nenber, neasuring a
pf.€Blxunethad oficlhin 41 furtbe eompifsing: f oundat i on | ayer of
t he eval uating nenber as an initial foundation val ue;
whtiqhigingheligien si8 imsgesfthé pasads body; laad eval uat i ng
menber in the first position, measuring a pressure at
t feulldtl tt?é £+ oMkl frhRufcqbind 81 (RO cdAbR! 1296 iAfldthi16 tnember
nmeasur e oundati on ‘val ue; calculating a difference
. &thee%d%pe ELrghn éasured foundati on val ue and the
using o ArqUye YRR ST SR %al ue as DFOUNDATI ONPRESSURE | ;
calculating a first optimal pressure |level for the
first region of the foundation |ayer using
DFOUNDATI ONPRESSURE i ; and reconmendi ng, t he sl eep
s$ipple methodiod elajra B, wherepths SWPNPS| 1ﬁ§ertlhg‘sﬁ%ﬁeé EF‘&{*’V&}C comfort
first optimal pressure level for the foundation
layer. | ayer. 6. The nmethod of claim3, wherein the support
| ayer inflatable nmenber is disposed below a | ayer of
upper coils and is disposed above a | ayer of |ower
coils. 7. The method of claim1, further conprising:
agay,L | Igihal whl o ifi Bar &d sleepin
T e e e S B e P oy lecpine
onfort layer inflatable nmenber using the acquired

..th
positicy G PEPOSFT e | rmge.

10. The method of claim 1, further comprising:

positioning the person on the evaluating member in a second position;

while the person is positioned on the evaluating member in the second position,
measuring a pressure of the comfort layer inflatable member as a second measured comfort
value;

calculating a difference between the second measured comfort value and the initial
comfort value as AcoMFORT PRESSURE 2

calculating a second optimal pressure level for the comfort layer inflatable member
using ACOMFORT PRESSURE 2; and

recommending the sleep support member for the person using the calculated second

optimal pressure level for the comfort layer inflatable member.
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8. The method of claim3, wherein the support |ayer is
di sposed below the confort layer. 9. The nethod of

W@ L@om2Be2 wherein said first position conpri SeRCHUS2008/083633
preferred sl eeping position of the person. 10. The

thed of, claim.1. ,f I prising: positioning the
ﬁr‘z@ﬁ%ﬁh?(*w(zfcg%}g{ %éﬁ{t%%%ﬁ%‘%@g@%i n a second position;
whi ] e the person i po%i tioned on .the ev%l uai|t1.i ng
rROSHORInE the AESALbLIRG exRerineIRCMRE AR PP 88sur e of
the confort |ayer inflatable nmenber as a second i
rmeaitathe gersomisaositipasdien thegvalyping mgmherinfthesesppdposition,
bet ween the second neasured confort val ue and the
measuting & pressure of the icomadrukayersinDOBME ORTPRESSBREcond measured comfort
cal culating a second optimal pressure |evel for the
value; confort [ayer inflatable menber using DCOMFORT
PRESSURE 2; and recomrendi ng the sl eep support menber

f Qlculdif g’%ﬁcﬁﬁ‘&@n@e?\tgﬁmﬁe S&ohl h%%e@ ESARK: PAtd &R the initial

pressur evel e contort yer inflatable

P er.11. The method of claim3, further conprising:
com °’3§§“€ia8 CAMFORRBREREREON on the eval uating nenber in a

second position; while the person is position t he

eSpigulpting R eprndRptimah PrasRiIrg BT %Tffeﬁ,laYﬁéagf@fﬁ%rf‘gmsmbﬂ

pressure of the confort |ayer inflatable nenber as a
using Aespoe rrasepeandconf ort val ue; calculating a

di fference between the second neasured confort val ue

aRGorhimending thexleepapesrt membeefoa sheYeRIMORINgRREGHLIREed sécond
calculating a second optinal pressure |evel for the

optim%%gggﬁﬁ%lgv?)”ﬁfr gilqegédn%?c%}%r PR e Hishiber. DCOVFORT

12. The method of claim 3, further comprising:

positioning the person on the evaluating member in a second position;

while the person is positioned on the evaluating member in the second position,
measuring a pressure of the support layer inflatable member as a second measured support
value;

calculating a difference between the second measured support value and the initial
support value as AsuppoRT PRESSURE 2;

calculating a second optimal pressure level for the support layer inflatable member
using ASUPPORT PRESSURE 2; and

recommending the sleep support member for the person using the calculated second

optimal pressure level for the support layer inflatable member.

13. The method of claim 11, further comprising:
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recommendi ng the sl eep support nenber for the person
using the cal cul ated second optimal pressure |evel for

wo b@oaasbnrt | ayer inflatable nmenber. 12. The PeL/Osm08683633
claim3, further conprising: positioning the person on

i eval . . LI . .
SURLEEDURL RETRRRET o e SECAN BRI sotbhd e

measufiag AP RE 4t WErEPRERa B0 b Bt fe Rasrel rBUSRY fuppor
val ue; calculating a difference between the second

value; neasur ed support value and the initial support val ue
as DSUPPORT PRESSURE | \ cal culating a second opti mal

poabssbating al diffedenéeobettvben the perond meagwed surfpostvableangddibiajtial
usi ng DSUPPORT PRESSURE 2; and recommendi ng the sl eep

suppor® YRIRE b$ ALRPREbrikQRei;he person using the cal cul ated
second optimal pressure level for the support |ayer

| iR a%egﬁr{%ﬁhna]r Presdli€ 16VRI 1R theOduppdrdidied thilalabld éhber

conpri si-ng: whi the person is positioned on the

. val uati nsglr{rre.nbgr in the second position, neasuring a
“Slng‘S?L@%aFPé’«s E¥R&%support layer inflatable menber as a

second neasured support value; calculatin

dﬁep@@%gg@g s i(i%?é’rﬁe‘gﬂ@‘ %H@ﬁafmﬁ% %SH%ptgF galgulpigd second

and the initial support val ue as DSUPPORT PRESSURE | \
optimal presstratéved for theeswnert dayer indlatablemenper. | evel for the

support | ayer inflatable nenber using DSUPPORT

PRESSURE 2; and recomrendi ng the sl eep support nenber
for the person using the cal cul ated second opti nal

PIESTHE RelRURY clath 5t hetheH@RAprisih@yer inflatable
nember. 14. The nethod of claimb, further conprising:
positioning the person on the evaluating member in a second position;
while the person is positioned on the evaluating member in the second position,
measuring a pressure at the first region of the foundation layer as a second measured
foundation value;
calculating a difference between the second measured foundation value and the initial
foundation value as AFOUNDATION PRESSURE 23
calculating a second optimal pressure level for the first region of the foundation layer
using AFOUNDATION PRESSURE 2; and

recommending the sleep support member for the person using the calculated second

optimal pressure level for the foundation layer.
15. The method of claim 3, further comprising:

while the person is not positioned on the evaluating member, measuring a pressure at

a first region of a foundation layer of the evaluating member as an initial foundation value;
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positioning the person on the evaluating nenber in a
second position; while the person is positioned on the
weabaexssng nmenber in the second position, nmeaRCr/USIPO#083633

pressure at the first region of the foundation |ayer

P BEFAUSH TBBSHORE SPHE LI ho RbrHBGr iff MefisAdsiitbnd

ween the second asured foundati on

val ue and t Lhitial foundati,on val u :
measuiict RSN ARERLRgeros of T ERRTon Bt e i ragspsg) foundation

pressure |level for the first region of the foundation
value; | ayer usi ng DFOUNDATI ONPRESSURE 2; and reconmendi ng

the sl eep support menber for the person using the

walcolatiag edifferemecdeoptenithd fipst manred fospdationgreluerpad the initial

foundation layer. 15. The nethod of claim3, further
founda€iOARAIS b ArouMBL & dkB8uAR8r son is not positioned on the

eval uati ng nmenb nmeasuring a pressure at a first

er,
ram f ! I foPthelfii6t rBYidh battefouniiosl
é%ﬁgﬁﬁpg%gﬁgfﬁgg%%ggf?giﬁygﬂﬁgfﬁhiIe %%e person is >

. ositioned on t,ra%deval uating nenber in the first
USING FQUNRATON PREFERE LT g a pressure at the first region of

the foundation |ayer as a first _neasured. foundatiqn

\fswét,nefacgv%meélqeﬁ §UBPa mPebir bt Y k{8 firs

measured foundation value and the initial foundation
optima} gtegeure e VEHOUNBATHONERESSORE i ; cal culating a first

opti mal pressure level for the first region of the

foundation | ayer using DFOUNDATI ONPRESSURE i; and

recomrendi ng the sl eep support nenber for the person

URd. Nthel H@h6@bEMhit €3l fhith&tcopipiisingl pressure level for
the foundation |ayer. 16. The nethod of claim 13,

640 SRS 453 5 e AR St g
a first region of a foundation layer of the evaluating member as an initial foundation value;
while the person is positioned on the evaluating member in the first position,
measuring a pressure at the first region of the foundation layer as a first measured foundation
value;
calculating a difference between the first measured foundation value and the initial
foundation value as AFoUNDATION PRESSURE 13
calculating a first optimal pressure level for the first region of the foundation layer
using AFOUNDATION PRESSURE 15 and

recommending the sleep support member for the person using the calculated first

optimal pressure level for the foundation layer.

17. The method of claim 16, further comprising:
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a first region of a foundation |ayer of the eval uating
menber as an initial foundation value; while the
w@ersnee3ss positioned on the eval uati ng nenberPCTUS1968/083633
first position, measuring a pressure at the first
region of the fou j I . g o
rilcle Ponbl Bt SHRHE) o he MHEhu GBI REOH Beiqn,
first measured foundati alue.and the initial
measufipgA BEETER AP 55t SBIOERLIRD %%ﬂ%%&‘fﬁﬁé 2 SeoQng TRERSHTn g
a first optimal pressure |level for the first region of
foundatioe vhlwandat i on | ayer usi ng DFOUNDATI ONPRESSURE i; and
recommendi ng the sl eep support nenber for the person
usilouatinge difftrendeatietatedn the becopd imeaburpd Emdatéon eahed andghe initial
the foundation |ayer. 17. The nmethod of claim 16,

founddtiohtvaRk aggwr\jDﬁ“i"l&%%bm;t he person is positioned on
the evaluating nenber in the second position,

ZSiGhy t{n%% B Md%fp%i%a? flssurb ?earfel fo? the 8t &gioﬁfof tefoundation layer
foundat ron Faye as & second measured fsundation
. alue; calculating a difference between the second

umng%%%@%ﬂgwpﬂﬁﬁﬁééﬁ} n value and the initial foundation
val ue as_ DFQUNDATI ONPRESSURE 2; cal cul ating, a ¢ ong
oiseorarending dheusleep  sEpRqrt membenior Fh%ﬂ{sqné’g%%hwa ?‘ﬁ%te second
foundati on | ayer usi ng DFOUNDATI ONPRESSURE 2 , and

optimal eaessure elichfpr theefoshdationdayspor t menber for the person
usi ng the cal cul ated second opti mal pressure |evel for
the foundation |ayer. 18. The nethod of claim1,
wherein the confort layer inflatable nmenber is

di § PPREMeihdd Bf LIBHh ANwhEreinBe BYBId#elak&dnfIREBIE member is disposed
corresponding to at | east one of the person's head,

. Kk d : . O] h
ina reg%ﬁpolf ?lgee%v%ﬁl%glé Hl%%tﬁ:{elrr] g&gesﬁgrgcgﬁ% Ebp%é?atspﬁﬁeegtgglrlé Hé’r%cﬁ? § head, neck
and upper back; and

wherein the method further comprises recommending a head support member.

19. A method for evaluating a person for a sleep system, the method comprising:
while the person is not positioned on an evaluating member:
adjusting a pressure of a comfort layer inflatable member disposed within a
comfort layer of the evaluating member to a initial comfort value; and
adjusting a pressure of a support layer inflatable member disposed within a
support layer of the evaluating member to an initial support value;
positioning the person on the evaluating member in a first position;
while the person is positioned on the evaluating member in the first position:
measuring a pressure of the comfort layer inflatable member as a first

measured comfort value; and
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19. A nethod for evaluating a person for a sleep
system the nethod conprising: while the person is not
w@omptossed on an eval uating nenber: adj usti ngP@I/US2008/083633

preﬁsure of a confort layer inflatable nenber disposed

W thin r f . i HEARS!

initia %?:Soﬁ%rglp }?gﬁég?t}%nsgb&g} g‘g’t@l lﬁggﬂgggr essur eals g;ﬁ r?

support er inflatable nmenber disposed within a
nwaﬂ%%b%@Pwivé?%r of the evaluating menber to an initia

support val ue; positioning the person qn t

eceéo;uming@differmg@ betrean the st nfs%?gmefi Gﬁfn?% Vﬁnge pprbthe initial

person is positioned on the evaluating nmenber in the
comfolt vable g3adolikdk PrESRASUr i Ng a pressure of the confort

| ayer inflatable member as a first neasured confort

VadisQati ATEfREAEE BEwReR R IE Y BeadliredRapsurppedud ardaye initial

|2Jf| alt abl e nmenber as a first nmeasured support val ue;

& t.ng a difference between the first neasured
SUPPOCoR oﬁ? 9Q%QST§%%U Ne initial confort value as

ORT PRESSURE | : cal qul at. kf .

¢ FRSHIF &% s HE0TBH et < S e SpiorhfEh il HRRSber sing

suppor t vglue as DSUPPORT PRESSURE |; calculating a
Acmmpkngﬁﬁcpvbnal pressure | evel for the confort |ayer

i nfl atabl e nmenber usi ng DCOVFORT PRESSURE | ;

c ahlculhting mfrsh oplimsk preysutentavel forthe swrporidaysr inffptakle member using

support | ayer inflatable nenber using DSUPPORT
AsurrbRFRRMRE 1; #hdr ecommendi ng a sl eep support nenber for

the person using the calculated first optimal pressure

| ey bnrh Hdies16yduppbrt hiter fcﬁ*ftﬂl@ﬁbéikdrﬁlsﬁ@"lﬂhe calanldted first

using the calculated first optinmal pressure |evel for

optim%ﬂ?reg’s%Peol%\rfél O PAE ottt E&@Hhﬁaﬂﬁ@ﬁémber and using the calculated first

optimal pressure level for the support layer inflatable member.
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