WO 02/ 13753 PCT/ USOL/ 24973 FOAM SUPPORT W TH LI QUI D PULSATI NG DEVI CE The
present application is a Continuation-in-Part of Application Serial No. 5
9/ 414,415 filed October 7, 1999 for a Fluid Saturated Foa n,% Lner which
is a Divi ¥OR4P78f Application Serial No. 8/ 843,744 fi |‘é%]”ﬁ§‘|"%7321, 1997
now U.S. Patent 5,991,948 for a Fluid Saturated Foam Contai ner issued on
Novenber 30, 1999 which is a continuation-in-part of U S Patent 5,632,051
i ssued May 27, 1997 for a Cooling Fluid Container, all of which are

i ncorporated herein by _reference_in their 10 entirety. The grand parent
application discloses %isf'f’(%f iwﬁ?é?"fwé%ﬁﬁxfsfg“ﬁg“g:qzi qui d- saturated,
foamfilled contai ner which slides between a pillow case and the top of a
pillowto provide a constant cool spot for a pillow user or for a pet -
cooling bed to nmke aninmals and famly pets nore confortable. The parent
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bed-ri dde ns&ﬁrra e?f foatrrp-ﬁlfe%bo%nggnee\{ slrﬂltch réﬁde%eb%tween a pillow case and the top of a
pillow to provide a constant cool spot for a pillow user or for a pet cooling t_:ed to
make animals and family pets more comfortable. The parent invention relates to a
liquld saturated, foam-filled container as a deviée for providing sim’uitaneous sﬁpport
15 of an animal or person placed thereon and thermal regulation of the body of that
animal or person which can be enhanced by means of a thermal regulating unit;
and, more specifically, to a liquid-saturated, foam-filled, cushioning support device
for application in, for example, the medical field, as well as for recreational use.
Various aspects of the instant application are directed to a thermally regulatable,
20 pulsating._quuld-satur_ated, foam-filled container as a device for sirpulta_neously o
R proViding support of a pai'éoﬁ .placed thereon and for thermal régulatidn of the body
of that person; and, more specifically, various embodiments of the instant invention

are directed to pulsating, liquid-saturated, foam-filled, cushioning support devices for

application in, for example, the medical field, wherein the device pulsates or vibrates



-sores and the |like. Description of Related Art It has |ong been recogni zed
that there are certai'n advantages to liquid 5 containing devices, such as
wat er beds,wahi/ghsssupport and/ or act as thermal nodul at eggagighseant ai N

i quids, such as water, in a flexible or nalleable container. The inherent
drawbacks of such devices are that the liquid within the container noves
freely, wit® Fénulateroperchlpes cisprtiationdn athes-riddgnirgrsan, thereby preyepigngbedd t o
bear the entire weight of a person or object placed thereon. Thus, such
devi ces hépes#ngithe ile.have relied upon increasing the pressure of the
liquid within the container when an object is placed thereon in order to

provi de sllgseriptionpiiRelatediAthil | y makes the devices bul ky and heavy.

Furt her, when such devices are bent, or "wapped", around an object, they
frequent |y t enl has ldugiteenrrebognizexsthahthere arei ckriaincadvemtagmstto liwig or total ly
di spl aced at the bend. 15 Many water bed devices exist wherein fillers have
been Pl acedntsining devides, suehyas water bedslevhi¢hosuppoirichndioreact asitiermal ot her

undesi red nmovenent of the liquid within the container or device. Such

prior art mosdulaters, andaontn liquidsicsuch asiwiterpin dfieydblelor malleableadntaineapp! i ed,
such as when such a device is wapped around a person's arm |leg, etc.

Even mul t iThelinlrdremtatlawbacksasfsaels devieesiare thatithe ligwit avithirsthecsontimey! | cat ed 20
val ui ng devi ces between chanbers are typically required to support novemnent

of the | inpved fieblypwithoutrestdetiorrand Battik ligaidiis §picp requiredlty eear thaf f | es,
fillers, and the like to reduce wave notion and |liquid displacenent

i nher ent  ientifweéight of @ seron bﬁ@bjd@t}flm-ther@bh.l ITh@é "ich@Rvices hefiidtory g€l s or
defornmabl e plastic type fillers. Al though such devi ces purport to reduce

the y@ve mavé pdliedoh inbrbabint &d) Fre8SRE bf thBNBUBWItHAS thelcoiiRel WitedPan
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object is placed thereon in order to provide support. This typically makes the
devices bulky and heavy. Further, when such devices are bent, or "wrapped",
around an object, they frequently tend to kink or bind as the liquid becomes pattially
or totally displaced at the bend.

15 Many water bed devices exist wherein fillers have been placed within the
device in order to avoid wave action or other undesired movement of the liquid within
the container or device. Such prior art devices, however, tend to kink or bend when
a load is applied, such as when such a device is wrapped around a person's arm,
leg, etc. Even multi;chambered apparatuses are not satisfactory since complicated

20 valving devices between chambers are typically required to support movement of the -
liquid through thie device. Other devices employ valves, baffles, fillers, and the like to
reduce wave motion and liquid displacement inherent in such liquid filled devices.
Still other devices employ gels or deformable plastic type fillers. Although such

devices purport to reduce the wave motion and liquid displacement through the
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devi ce, none provides equalized support coupled with the unrestricted
nobility of the water through the device. Containers br continuous tovers,
such as sea}f‘{;},@mgi nyl bags and the like, have also begiifdalS@sM th foans
of various descriptions in order to alleviate sone of 5 the proZ)I ens

inherent in the liquid-filled devices. Though these foam containing devices
typi cal | Weuvise, nameqirevides pedalized supparieauples with theginsesirieted mebjlityief thet

~ provide the heat transferability of a liquid, nor the capacity for

i nduci ng waiterdbrioagh lieedevieaiul at i ons or pul sations directly through the
contained liquid, rather than vibrating the entire device. 10

Speci fi cal | y, Coht@inePaoecdntidusILcd/26s, isushuasl sealaBletvinyl bags and tielliket ory \Wat er
Bed" discloses a water-filled mattress having a plurality of vibratory

uni ts cotmabedisb heentitlédwith dbame ofwations tescriptiphé irt drdesfodaisviate samee ofat t r ess.
A vibratory notor causes nechanical perturbations or vibrations to travel
to the miid preblenwifdhéreat infthe diqhid-fillkedevicaty TiHoughikeseoidamesintaiging her eupon.
The disclosed invention is for vibrating a non 15 foamfilled,

"ful | - nmodevioés Wpicdlly lved anTisfillsatfeamistrutiose anatsupport,dhey de nok provide ed
invention is conpletely unrestricted and is nechanically vibrated by a

vi brat or yhe ﬁeﬁt%nﬁewﬂimgof a liging, merithe eqrack for indiding sircblatataé ent 4, 114, 215
i ssued to Santo for a "Unitary Accessory Control for a Waterbed" discl oses

a uni t ar ynd@sssBnpulsiiibhs dirbetlyithioayh fHe containe & liyuid raties Brinivitirating?0 f or
controlling the environment of the roomin which the waterbed is | ocated.
Anmong  t iy smrdaslises disclosed is an oscillatory notor which vibrates a
“"full-motion", flexible waterbed bl adder and thereby inparts notion to the

A8 1411 S0, o gl kel st sy dhtad 2
i nduce Uyt ghigsss 2 warstiigl inpiifest Hefilg & plufality of vibratory units coupled in
mechanical communication with the sides of the mattress. A vibratory motor causes
mechanical perturbations or vibrations fo travel to the mattress and therefore to the
body of a person resting thereupon. The disclosed invention is for vibrating a non-
15 foam-filled, “full-motion” water bed. The water in the mattress of the disclosed
invention is completely unrestricted and is mechanically vibrated by a vibratory
motor coupled to the mattress as a unit.
U.S. Patent 4,114,215 issued to Santo for a “Unitary Accessory Control for a
Waterbed” discloses a unitary accessory control unit having a variety of mechainisms
20 for controlling the environment of the room in which the waterbed is located. Among
the mechanisms disclosed is an oscillatory motor which vibrates a “full-motion”,
flexible waterbed bladder and thereby imparts motion to the fluid within the bladder.

The mechanical perturbations of the oscillatory motor cause the entire waterbed

bladder or mattress to vibrate and do not induce undulations or pulsations directly
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.1 WD 02/13753 PCT/LJSOL/ 24973 into the contained fluid itself. Further,

t he disclosed invention vibrates a non-foam filled waterbed mattress which
has conpl efyp @@3qshssinrestricted nobility of the fluid threuelisaytothe
mattress. Oten, when an individual nmust lie in a bed in substantially the
same position 5 for great lengths of tinme, a standard foam mattress,

wat er bed i,nt@memméam@q/gwd@elseauﬂme;sﬁp&lsqleﬁ,edda@'éwﬂ yibratgs aden-foamexperi ence
bed sores or other problens associated with pressure point contact and/or

i mpai r edfilsdogatethedcmiatireiss whiavhasseomplete gngkurwestricted mobilifyiotihefluist ot her wi se
Is aided frequently in altering their body position. It would, therefore,
be advanthugéghesit the matteesa. | | ght wei ght device that afforded the 10
structural support of foam the heat transferability of a liquid, and the
capacity to @itesawhenwandndividuamusidielirna detlie sdestantialipthensane phsgitibmher ent
probl ens presented by wunrestricted nobility of a liquid. SUMARY OF THE

| NVENT| Ofdrigreatdengtbs\obtiree, alstendardfeamtrhattrebsy, veaterbed: omather typaof bed | ed,

flexible, liquid- 15 inpervious container with a liquid, the structural
st abi | i t gusidonwaiay caasé ke patiect tvcexperiencedived sdrgs of othee pribleme can be
enhanced, while still allowi ng selected nobility of the 1iquid by external

means t o apsovidtée with peésstiré point Eurtac and/or impairstt blogd tiesidation] unlebs tie
retai ni ng enhanced thermal regulation, flexibility and nobility, not

avai | abl patiéritis Rlle@iovePsdit otHEWISEiS aidd fratueptp indiRting théiPboty pozition.
enbodi nents of the present invention, there is provided a

I'i qui d- s @twiiuid, @Rerefcrdbé advamtageous X hawe & fightaeiybt devive et affdrdedittis e,
| i qui d- i npervious outer nmenbrane encapsulating a foamfiller of the sane

f“h gﬂrls iqaiaguﬁgi;dn gﬁt]ﬁ;?dgtagiiﬁafr:?ﬁi@ Heak triihsfefabifty of & liquid,"dridtha capasifydosuch t hat
pulsate, vibrate or undulate the device without the inherent problems presented by
unrestricted mobility of a liquid.

SUMMARY OF THE INVENTION
It has now been discovered that by saturating a foam-filied, flexible, liquid-

15 impervious container with a liquid, the structural stability as well as the load bearing
ability of the device can be enhanced, while still allowing selected mobility of the
liguid by external means to provide beneficial vibratory or pulsating movement, while
retaining enhanced thermal regulation, flexibility and mobility, not available with prior
art devices.

20 In accordance with various embodiments of the present invention, there is
provided a liquid-saturated, foam-filled, flexible container having a flexible, liquid-
impervious outer membrane encapsulating a foam filler of the same dimensions,

wherein the foam filler is saturated with a liquid such that the liquid has at least

partial mobility through the foam filler, and the foam and the liquid cooperate within
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partial mobility through the foamfiller, and the foamand the |iquid
cooperate within -4 WO 02/13753 PCT/ USQOL/ 24973 the corifines of the duter

menbr ane t%ﬂ'hﬁ#ﬁlﬁ the device with both flexibility andpc.yu?f‘% al
stability. I'n the present invention, the |iquid-inpervious, exi bl e

container may be substantially filled with a porous foammaterial which is
sat ur at ectheicohfiges dfithe bdier iensbranetcoproeidelthe)devicerwith bethofxdbdiity dnd ect [y to
undul ate or vibrate by 5 allow ng pul sating |iquid exchange between an

out si de | styuctwtalsiakilityg Irstherpresamh thviehton, itins ligldd-rpériieus, dleixibleneasntathber eby
affecting stinulation of the circulatory systemof a person who is |ying

upon, or may bé lsabstantallyrilied witk agponduscfoaw mbterihwhith éssdtlirated witijuad
container as well as helping to elimnate pressure points which cause "bed

sores." Tiyid. MEHi€6bntaited Miguitmayshé eamsddiredily ®clridalats sevibisidby f or exanpl e,
the infirm the 10 elderly, hospital patients, or others who are confined

to their é?l@%(?‘ PulsatingartRbxcRaidestiiweén bh BRtsiduligitPpuisiHg Godiceindithe suf f er

from bl ood sedi nentation, sores, atrophy of muscles and the |ike. The

i nstant ijRaigd bf §1d comtainé, tharatly 4 dgfsﬁrﬁﬁlati&i thé%ﬁ'clﬂém’?ﬁ}ﬂerﬁ%?ad at ed
Wi th standard nmattresses or waterbeds, in that the |[|iquid-saturated foam

core of Rasq BRERSIyingRh! &1ls alreASe tBlobo SiintuBl A, 1R ndisl. Niguicncl vi dual

to be nore evenly distributed, thereby preventing exertion of continuous

Pressur e Qptding 2300 &s hlpiRg 1o eimiaie bréssur8'potfid Whith ¢hus@Beddoréd. i h the Dbed

or liner, - ich leads to bed sores and other problens caused by poor bl ood
i) o o N 088 S ) R AR o o 0L
7odBS SRR ot RS and USSPk | oY o
bl ood ci rishal bPim8MdRiHo A4 BtheRfide SOFESHEN DIdd Kidimentation, sores, -
atrophy of muscles and the like. The instant invention, may also eliminate the
problems commonly associated with standard matiresses or waterbeds, in that the
liquid-saturated foam core of the present invention allows the body weight of the
15 individual to be more evenly distributed, thereby preventing exertion of continuous
pressure on the body’s “pressure points®, or points of contact with the bed or liner,
which leads to bed sores and other problems caused by poor blood circulation, while
damping or restricting the unfettered flow of liquid present in conventional water
beds.
20 Additionally, the instant invention induces and regulates undulations or
pulsations which continually move or vibrate the patient in a soothing yet effective,
manner, thus improving blood circulation and preventing bed sores and other

contact problems associated with constant pressure of the skin against a surface,

such as a matiress pad.



contact problenms associated with constant pressure of the skin against a
surface, such as-a mattress pad. -5 WO 02/13753 PCT/ US01/ 24973 In
accordancewmt;hgmrl ous enbodi nents, there is provided apc.ﬁmg,ﬁyzg@,h devi ce
for pulsing or noving liquid between the device and the core of the foam
filled, erX| ble container to effect an undulation or vibration. The
devi ce may beltagaptancemwithiarions emiediments.there is pravidsst amexiamahdevios t h
varied anplitude and frequency. Thus, 5 a vibration or a slow undul ation
may be i A@rRiisiBaar meviapriguid hetween thet davieerangi the corenof thedoamtiibet,nent , t he
device is cycled through a programof frequencies and anplitudes to
provi de ziley%mmmeﬁnaﬁgm undwiation or vibratiore o idevicenmialy beneapablepafct t he
surge is initated and then relaxed. In accordance with anot her aspect the
sur ge i s moving thediquidid at pulsating rearmned withWafibe ampitude tantideeguishty. ethud, | exi bl e
cont ai ner device inherently cools and/or heats a person's body by all ow ng
convect i \avibration exalskmgendutdtionanaybe dntedaced toosffechdifferdritéhdragiesd In
encapsul ated within the container. The heat is passively dissipated to the

sur r oundiong embodimantptite deviceds aydled twobgllh programidf frebueities aRd heat ed and/ or
cooled by nmeans of a thermal regulator or external heating or cooling

devi ce wanlitutiesds providesa hesiualipcharigmbiémentd ih Bceortighcsith BRe cont ai ner .

The heating and cooling device and the pulsating and undul ati ng device

thus si maspectahe sligedpmitated i thBe rélaxsd. Qn\d&bﬁr’aand:éwﬂﬁféhaﬂ\%?ﬂsﬂéétmé‘ the
container. In an exenplary enbodi nent the external thermal regulation and

t he undulsatgeds infiated and itiseh dvarsedper f ormed by the sane device. 20 O her
obj ects, features, and advantages of the present invention will becone

g:) ; F% 1; lrjlaljy apWAS Aitarft Feu fisd, kbR bottaids ddviRdnkiste Aty 83419 8ndbr hbsts
a person’s body by allowing convective heat exchange between a person’s body and
the liquid encapsulated within the container. The heat is passively dissipated to the
surrounding environment. In another embodiment, the liquid is heated and/or cooled
by means of a thermal regulator or external heating or cooling device which directly

15 heats or cools the liquid external the container. The heating and cooling device and
the pulsating and undulating device thus simultaneously operate on the liquid which
is exchanged within the container. In an exemplary embodiment the external
thermal regulation and the undulation of the liquid are performed by the same
de.vice.

20 Other objects, features, and advantages of the present invention will become
more fully apparent from the following detailed description of the preferred

embodiments, the appended claims, and references to the accompanying drawings

which form a part of the specification, wherein like reference numbers designate

corresponding parts in the several views.



enbodi nents, the appended clains, and references to the acconpanying .
drawi ngs which forma part of the specification, wheréin.like reference

nunbers de%@@ggﬁ correspondi ng parts in the several VigysmnBsorP 02/ 13753
PCT/ USQ1/ 2 | EF DESCRI PTION OF THE DRAWNGS FIG 1 is a top

perspective view of an exenpl ary enbodi nent of the pul sating,

| i qui d- s BRIER BESCRIRTION OF THE DRAWINGS pr esent i nventi on havi ng an
external pulsating means connected thereto. 5 FIG 2 is a cross-sectional
vi ew of tHFG. Hiisjaitep perspedtivervipvefiaréxarplaryrembodimentefthe pulsating,G. 3 is a
top perspective view of a further enbodi nent of the pul sating, |iquid-

sat ur at ediquidesatuatatt, foame conthirieh of theqwesant investidn bavihgan eytearal pulssting|
liquid thermal regulator and pul sating neans connected thereto. Before

expl ai ni ngeshecstinesicdthéretdibodi ment of the present invention in detail, 10
it is to be understood that the-invention is not limted in its application

to the deti@.bss a@fodshRchendlvisw of theligaidgentairing bedwf theipresent mventiorent i on i s
capabl e of other enbodinents. Al so, the term nology used herein is for the

pur pose Orfneﬂesgéit@& ?é}%pe@ﬁr@ VisW oPé furiher &mbodiment bfithecpulsuting) ligighat  descri bed
herein is required for the practice of the invention unless specifically

descr i bedszifrafdd fitt bahtaineF of the(réseit invedforiaing &beidefaRliqiTd thental THE
DRAW NGS Turning to the drawings, there is shown in FIG 1 a top

perSpeCtir’éﬁg%id?‘ﬁnafpu%aﬁhé s (COANGGIed tHerdtgvi ce 10 of the present

i nvention, erein"a liquid containing bed 20 provides oscillatory or
vi bratory nov %Hi&fe-exp%gdgﬁfhhkghiwbée%@rﬁbmﬁé Pfeseit nberitiontn detafl) or
at,

| i quid pul sating uni when activated via controls, provides a 20
ity ﬁgg' ST 536 bERUHLBR YRS ]t tHetifehtibh & Rtdimited initapsiRation &) taeettilspul sating
of the particular arrangement shown, since the invention is capable of other
embodiments. Also, the terminology used herein is for the purpose of description
and not of limitation. Indeed, no element described herein is required for the
practice of the invention unless specifically described as “essential” or “required.”
15 DETAILED DESCRIPTION OF THE DRAWINGS
Turning to the drawings, there is shown in FIG. 1 a top perspective view of a
liquid undulating device 10 of the present invention, wherein a liquid containing bed
20 provides oscillatory or vibratory movement. Device 10 suitably communicates
with a pulsator or liquid pulsating unit 30 that, when activated via controls, provides a
20 mechanism for moving water within the bed 20 in an oscillatory or pulsating motion
by alternatively increasing and decreasing the pressure through movement of liquid
22. The bed 20 is made to vibrate or undulate by adding ot removing liquid 22 from
the bed 20 in a controlled manner. The rapidity (frequency), amount (amplitude) and

phase of the vibrators may be varied to control the level of oscillatory movement in
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by alternatively increasing and decreasing the pressure through novenent of
liquid 22. The bed 20 is nade to vibrate or undul ate by addi ng or renoving
liquid 22 fwomnstize bed 20 in a control |l ed manner. The r ppirRlishiy4973
(frequency), anount (anplitude) and phase of the vibrators may be varied
to control the |evel of oscillatory novenent in -7 WO 02/13753

PCT/ [ J501the bed 20.  Manifeld %@nmict%amffgéuaﬁr@ Breysuitably eovples torum3032 ar e
suitably coupled to unit 30 to facilitate flow of .liquid 22. Tube 32 and
mani f ol d t9daciifptedlovaefdiguichd?n hulee 82 and manifold; 39 which alsofeommunjeates 34, 35
and 36 situated along the horizontal axis of bed 20, are in comunication
wi t h t he Withliquid tranpferiibes,34, 35and 3esituated alentithe: hasizbetal axis bfbed2g,

sui tabl e technique for exanple, unit 30 may apply positive surges that are
t hen r el a&edn communicetion withdhe corevdfitheabéch0t he bed 20, liquid 22, is
caused to surge in an oscillatory notion into and out of the core of bed
20 b$ a pul satThegniB0genduiates bed 20fbypanysuitabletectmiqie for exbmple; ahih8ed. | n
the initial surge, unit 30 pushes liquid 22 forward through tube 32 to the
bed 20 anmay apply gbsifive sunges that a8Sthenirelaxed In thisi rethodfei vibratingtie b8 35,
and 36 into the bed 20 as illustrated by arrows 38. The surge may then be
rel axed a20,diguid @2y isaased falslirgg in dn o2dlldorytradtion iaty grasodtraithéeste 9P, back
into tubes 32, 34, 35 and 36 as illustrated by arrows 38. Alternatively,

unit 30 nized 2(oipy & palsptisg sunge of ligaid fATuAiD30 Al i theh reRH@E] WethelBitigur ge. In
the second nethod for vibrating the bed 20, liquid 22, is caused to surge

in an osairgd,amiti3P pushes liquid 22 ferhre tirowgh 1ube 32abahe bed 20 =28 tbugh pul sati ng
surge of liquid fromunit 30 foll owed by a negative surge fromunit 30. In

t hi 90secangnifoid 8®,dhughiligaid thtisfdrititsessa, 88, aisd 96 Mt b Bdd B0k 30 by pushing
liquid 22 forward through tube 32 to the bed 20 and t hrough manifold 33,
liquid trinpbtd Byarsvsds. Thedrethay tHef belaxed as appropriate, and liquid
22 guitably surges from bed 20, back into tubes 32, 34, 35 and 36 as illustrated by
arrows 38.
Alternatively, unit 30 may apply a positive surge and followed by a negative
15 surge. In the second method for vibrating the bed 20, liquid 22, is caused to surge in
an oscillatory motion into and out of the core of bed 20 by a pulsating surge of liquid
from unit 30 followed by a negative surge from unit 30. In this second method a
first positive surge is applied by unit 30 by pushing liquid 22 forward through tube 32
to the bed 20 and through manifold 33, liquid transfer tubes 34, 35 and 36 into the -
20 bed 20 as illustrated by arrows 38. After applying a positive surge, unit 30 applies a
negative surge to draw liquid 22 from bed 22 back into tubes 32, 34, 35 and 36 as
ilustrated by arrows 38. Of course other pumping, undulating or surging schemes

may be formulated in accordance with the various embodiments of the invention.

Positive and negative surges may b_e combined with periods of relaxation, for
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20 bed 20 as illustrated by arrows 38. After applying a positive surge,
unit 30 applies a negative surge to draw liquid 22 frombed 22 back into
t ubes 32, MA375and 36 as illustrated by arrows 38. O p@NKos@4993 her

punpi ng, un u‘f afi'ng or surging schenmes nmay be fornul ated in accordance

wi th the various enbodi nents of the invention. Positive and negative
surges nmaxamplec dfdrtheedbther struschresofds tuble 32anrddaanifeld 38mouldsbeformplataizs3

PCT/ USOL/ 24973 exanpl e. Further, other structures for tube 32 and manifold
33 coul d Foeegkampie| wbed2 cdtid beinpteinentet dsea B@nifald Istructare with sndiipleed as a
mani fold structure with nultiple tube interference to bed 20, or the
nunber oftubeihttfetéhcedd,bedR0, anthedfumbey ofitubes 32284635, fand 1B6toauld heébes up to
dozens or even hundreds of tubes. 5 Unit 30 can contain a pul sating punp

nmechani safigPiromtwortuibes tip to dGdens or byeri endrpdd eftubes.uni t 30, nmay be
regul ated to cause a pul sating, undulating, or vibrating notion throughout

the ped hidd s coritéib @ puliting RRpIaBEHanishe (eatisliewn) yTHid acticheby thbyi ng

thereon, is transferred to the body of the patient and effectively

sti nul at egishiunit20) fidy be reb@atbdab caudcia paidating, Weldulating, drivitratig t he
pressure points of body contact with 10 the surface of bed 20. Referring

now t o FlpGatiof thiod§hsutithe HBA'YD vihid HdugRaot Hbes¥safilylpefcendty thetusen of the
| i qui d-contai ning bed 20. A foam core 21, which nmay becone saturated with

i qui d 23yind theRdbi is/trastEREE thY bady bithb pali¥st dridlefiictively StimuRfEytaae 23.. The
vinyl covering or outer menbrane 23 may be conposed of an upper vinyl

sheet or éﬁ@?@?@@?r tﬂi?ﬁase\ivélpd!ﬁéhifﬁhﬁme ﬁ%ﬁ@ire?foid’t@ﬁf)b ontact WitAd

t oget her "at or exanple, heat or radio frequency (RF) radiation to

oL IR el The x5 et B and 20w
and the | ower gutdifhg i8%%S FR8. 2 Were i EhdwiPaBb&ional view of the construction of
the liquid-containing bed 20. A foam core 21, which may become saturated with
liquid 22, is snugly enclosed by a vinyl covering or outer membrane 23. The vinyl
covering or outer membrane 23 may be composed of an upper vinyl sheet or
15 membrane 24 and a lower vinyl sheet or membrane 25 fused together at 26 by, for
example, heat or radio frequency (RF) radiation to form a strong liquid tight seal.
The flexible vinyl sheets 24 and 25 are available in thicknesses that range from 2
millimeters fo 200 millimeters, and the lower vinyl sheet 25 may, for example,
include a non-sliding surface such as, for instance, rubber-studded cloth or vinyl-
20 studded cloth. Bed 20 suitably includes a simple liquid inlet and outlet 27 for
introduction and removal of liquid into and out of the bed 20. The liquid inlet and

outlet 27 may be attached in a water tight fashion to the vinyl covering 23, and the

foam core 21 is saturated with liquid 22. Although the exemplary bed 20 of FIG. 2



i nclude a non-sliding surface such as, for instance, rubber-studded cloth
or vinyl 20 studded cloth. Bed 20 suitably includes a sinple liquid inlet
and outl et wgofmyss i ntroduction and renoval of Iiquid inperaReiAes of the
bed 20. The liquid inlet and outlet 27 may be attached in a water tight
fashion to the vinyl covering 23, and the foamcore 21 is saturated with
liquid 2 as,ﬁ singla & et%lféwléhmaﬁpgeqﬁé@ﬂ thet gther pmbodiments weyindlady 53

PCTI US01/ 24973 has a single inlet 27, it will be appreciated that other
embodi memWtipigynletsel ude nultiple inlets. In accordance with various

enbodi nents, the foamcore 21 consists of foam conposed of, for exanple,
reticul ated pégenasdanosavitthvarious embadinents) the foaraso@e21 Boriists bbfoantor e 21
is suitable of an open pore structure to allow substantially free nobility
of the | icquipgsed ofifor examleaaticidated pblyuidtbarieowhich cortaits dell poaes2Bt ed with a
liquid 22 such as water or any other liquid. The foamcore 21 can be

pr oc®ssedhaifoam cone 24 iisisuitablet ofeamt open paraistrutiusstonaiiotv substaptiaiy fréen | ar ger
pore sizes and is available in, for exanple, pore densities ranging from

t en por esnghdlity ohthie ligakl withio the forgn ¢iPe 21A The foamaoten$ id satofated witeast 20 PPI
reduces both noise and the risk of |eakage if the bed s vinyl covering 23

i's punct liqeid 22 suchras waler creariysothedieuit] Tiesfaftcdre@didandse processidaiited i n
the foam core 21 and not free to audibly "slosh" or "splash" inside of

cover i ng aAZcidreatnaint besdrig teatient torasall iRy pora Siged andisthvddabls lri et ai ned
in the foamcore 21 and is therefore not as free to | eak out of

punct ur e foraasample, gore dendiflesTianging fften t1ABBree per idéh Ylﬂ”ﬁ'fo Sty P, rR' ease the

liquid 22 or result in |eakage unless pressure is applied at or near a

puntd ur e pore density At @t [das20 PP) rdda6as 56thadise 41 thé‘iﬂék &f lotka rr?* the evenly

di stributed throughout the core 21 by conduction, for exa the liquid

gg g oes bet’stviriyil coverM@@3 is PuRBtBredBrtorn! N&iséls r@&ﬁcéd'@eéa%&n&ﬁﬂ ©244 to act

retained in the foam core 21 and not free to audibly “slosh” or “splash” inside of
covering 23. Risk of leakage is also reduced because liquid 22 is retained in the
foam core 21 and is therefore not as free to leak out of a puncture, cut, or tear.

15 Thus, the foam core 21 tends not to release the liquid 22 or result in leakage unless
pressure is applied at or near a puncture or cut. Additionally, because all the liquid
22 may be evenly distributed throughout the core 21 by conduction, for example, the
liquid 22 does not tend to pool in one spot. This allows the foam core 21 to act as a
weight sink to stabilize the device 10 and prevent the device 10 from slipping out of

20 place.

It will be appreciated that by increasing the closure of the cellular structure of

the foam core 21, increased mechanical support is provided by device 10.
Increasing the closure of the more closed the cell pores 28, however, may result in

less mobility of the liquid 22 within the foam core 21. Hence, less mixing of the
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wei ght sink to stabilize the device 10 and prevent the device 10 from

slipping out of 20 place. It will be appreciated that by.increasing the
closure of ghe gablular structure of the foamcore 21, phEgiRnsHehs
mechani cal support is provided by device 10. Increasing the closure of the

more closed the cell pores 28, however, may result in less nobility of the
li qui d 2%quidt2® contained within dhe foam comdicand the geeatentha pregsureeequired (o

02/ 13753 PCT/ USOL/ 24973 liquid 22 contained within the foam core 21 and

t he gr eavadulatetherliguisiumay resglii iodl also herrealizeddhathie be mosteffagfive.cthel t . 1t
will also be realized that, to be nost effective, the Iliquid 22 should

per meat e jigiiided2sHouidysermeate widelytte asahanyefiibe caiBperes @8=sipossibla. t1t willl |

further be realized that the liquid 22 can be sel ected such that certain
heat capdmtiier berealiddthatehe tiGuid 22ame bendelenied sudhttbaticartaireheat capatityl e.

Vari ous enbodi ments of Applicants' present invention utilize the

r el ag i onghiaictdrstiveare itibaed tathecaviceyds awhelei ng 23 and the saturated foam
core 21 to provide the nediumfor the circulation of a pulsating,

thermal |y regvhdbadbmbbilifisnts ofedpplicants Atesdntinvegtioruutilizodhé relationship 21. The
foam core 21 of the instant device 10 allows 10 circulabillty of the liquid

22 wi t hi pehiiser-@iaideard vyl tRIiAgE3%4hd the satuated foem sore Zbtoprovide duenpl ex
val ving devi ces disposed in a nenbrane to nove liquid back and forth

- betveen sgali@d foPMRIEIRNSHof 4 Plsatirg, Shendaily régulatdblé iguid neptedal 22t er i al 22
t hroughout the foamcore 21 further allows the device 10 of the present

i nvent i ofndAghbtiAs fodih cord U | RicfohREcdré 1idi titinstianibddvioa 10 alldvey  t han t he

bed 20 itselT, to effectively, yet gently, 15 enhance the blood circulation
of g per %gaulbﬁ?'g%f!!ﬁé’l‘??ui@ b2 WithRY the TONfifbsCofRe b6 R0 254 therd are, suitasly mor f ace  of
t he bed . Retérring to FIG 3, there is shown anot her exenplary

enbodi ”E%nﬁﬁei mving devices disposed in a membrane to move liquid back and forth -
between sealed compartments. This circulability of the liquid material 22 throughout
. the foam core 21 further allows the device 10 of the present invention to pulsate or
undulate the liquid 22 directly, rather than the bed 20 itself, to effectively, yet gently,
15 enhance the blood circulation of a person lying upon, or atherwise in close contact
with, the surface of the bed 20.

Referring to FIG. 3, there is shown another exemplary embodiment of the
liquid undulating device 100. The liquid containing bed 120 provides oscillatory or-
vibratory movement by means of an external liquid pulsating unit 130 in

20 commﬁnication with the liquid containing bed 120. The bed 120 is made to vibrate
‘or undulate by adding or removing liquid 122 from the bed 120 in a controlied
manner. | Both the rapidity (frequency) and the amount (amplitude) can be varied to
control the level of oscillatory movement in the bed 120. Further, the phasing of

pulses applied to tube 138 and manifold 133 may be varied. Device 100 contains, a
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-I'iquid.undul ati ng device 100. The |iquid containing bed 120 provides
oscillatory or vibratory novenent by neans of an external |iquid pul sating
unit 130 i ymuni cation with the liquid containing he bed
120 is md??é&leﬁgmte or undul ate by addi ng or renovi ntg%ﬁl/inéﬁ‘%”hz from
the bed 120 in a controlled manner. Both the rapidity (frequency) and the
armount ( apifisatererdiquidapulsating anitdd0; that oneves water wdthincthel bedf 120sibianl at or y
novenent in the bed 120. Further, the phasing of pulses applied to tube
138 and nessillatory on pdsating metioraby alternativelyciacre@ding antialecssasing thé WO 02/ 13753
PCT/ U501/ 24973 pul sator or liquid pulsating unit 130, that noves water

wi t hi n t herebsute tirougmmavemestof liqaicht32. oviapitdld 483 agd figtiddransfer ahbect3mt i vel y
i ncreasi ng and decreasing the pressure through novenment of liquid 122.
Mani f ol d dré3espuhsivedo pdises produeed tabonit 130, Taliee 132 apd Awnifeld 183) ulisiets
produced at unit 130. Tube 132 and manifold 133, which 5 al so conmuni cat es

wi t h5l i qualso tomnthicatdsuitisliquidtradster mibes, 1133, $35 HAd 4696 altaatgd aluhg ther i zont al
axis of bed 20, are in conmunication with the core of the bed 120. Pul sing

nmay be comdrizohtabaxi®yf bedR0, a8 comfriunfation Mth ts\euv8)of itie BEAMPEI cation with
unit 130. Unit 130 may vibrate the bed 120 by, for exanple, applying a

posi tive Pulsigg mabe mnrdlb@a%:mbam gt GUntrals (ABIIROWHY inl BorRRTTnIEaHoPRftht | ve and
negative surges. In the firs met hod for vibrating the bed 120, liquid
122, is cagnisE3b.to surge in an oscillatory notion into and out of the core
of bed 120 by a pulsating surge of liquid fromunit 130 which is then

rel axed. | n t it 180 hay vibrEte & i 424 80, égﬁﬁp 1 4p4 t hr ough
tube 132 to thelbed 12%vand the;gﬁ%?l magiffagl 1&%%&3?%%3%0%?&%\? ter ansf er

1> 40bes thattoh Faxafs y:orihg rbifmiSs boff Shd ddgfe Srils i BT 138

The surge may then be relaxe surg rom kK into
tubes 132methdd for vibrating the bed 120, liquid 122, is caused to surge in an oscillatory

motion into and out of the core of bed 120 by a pulsating surge of liquid from unit
130 which is then relaxed. In the initial surge, unit 130 pushes liquid 122 forward
through fube 132 to the bed 120 and through manifold 133, through liquid transfer
15 tubes 134, 135, and 136 into the bed 120 as illustrated by arrows 138. The surge
may then be relaxed as liquid 122 surges from bed 120, back into tubes 132, 134,
135 and 136 as illustrated by arrows 138.
In the second method for vibrating the bed 120, liquid 122, may be caused to
surge in an oécillatory motion into and out of the core of bed 120 by a pulsating
20 surge of liquid from unit 130 followed by a negative surge from unit 130. In this
second method a first positive surge is applied by unit 130 by pushing liquid 122
forward through tube 132 to the bed 120 and through manifold 133, liquid transfer

tubes 134, 135 and 136 into the bed 120 as illustrated by arrows 138. Immediately,
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135 and 136 as illustrated by arrows 138. In the second nethod for . .
vibrating the bed 120, liquid 122, nmay be caused to surge in an ) _ :
osci |l | at or | into and out of the core of bed 120 ing 20
surge of |¥Véﬁ%5’§?om unit 130 followed by a negative su%tﬂéﬁg%ﬁ%ﬁlit 130.
In this second nethod a first positive surge is applied by unit 130 by
pushi ng lunijid@ applies 4 negative sungevanshtheligeid 1122 is drawrefromddetiZZ2:hatkintoough
mani fold 133, liquid transfer tubes 134, 135 and 136 into the bed 120 as

i || ust r attetsbshi82a1 843511 136awilusiraiéy by afr@ws\18821137. 53 PCT/ U501/ 24973
unit 130 applies .a negative surge and the liquid 122 is drawn from bed 122
back into tuhewithdRe efibéddiniétt desctibbd@base in comectivrewith FIG Ly liguid-138.  As

wi th the enbodi nent descri bed above in connection with FIG 2, |iquid-

cont ai ni r@niinglB&Y 120 naysdnsist off a fafoeore d 21 eati@dted avithwliguizicand griuglyi qui d and
snugly 5 enclosed by a vinyl covering or outer nenbrane 123. The vinyl

coves i Ng epkloSed BY a VRHYPENERING HP olRY midnbran® 928.0Thé vinyl cuvefing i ogter sheet  or
menbrane 124 and a lower vinyl sheet or nmenbrane 125 fused together by,

for exanphémbrafat23 Rray 86 corﬁfibﬁd Sf @pbpﬁnylcsnb@f 6t MeAibartgl 24l at i ght
- seal. The lower vinyl sheet 125 may, for exanple, conprise a non-sliding

sur f ace. Sulgdr Vi siiedtoF nerhutdAE 25 Filol 18Yetharsy) fokxaptsledar RF br The bed

120 has a sinmple liquid inlet and out 127 for introduction and renoval

of | qui deHdrigitsh BYomh étﬁaﬂﬁ%rlt%ﬂtse‘aleméwéwmw Sheatd5 ey, fr 127 i's

attached in a water tight fashion to the vinyl covering 123, and the foam

cor & 121 xffic> BhiHler S rbhisling saftacd st Albbet Sticted Eivth bEAng20 of t he

I nst ant tron Suitably communicates wth a thermal 15 regul ator 140,
Whi g wh e iR BRI ot Ahid Lo A BB oS |
s Do St e © i b P20 il 2 s B R e Wi thi
the bed gng removal of liquid into and out of the bed 120. The liquid inlet and outlet 127 is .

attached in a water tight fashion to the vinyl covering 123, and the foam core 121 - |
may saturated with water or another liquid. : |
The bed 120 of the instant invention suitably communicates with a thermal
15 regulator 140, which when activated via controls thereon, provides an undulation as
described above as well as a method of cooling or heating the liquid within the bed -
120. To accomplish cooling or heating of the liquid, a liquid transfer tube 132
connects the bed 120 to the regulator 140. A pump mechanism (not shown) causes
liquid within the bed 120 to enter liquid transfer tube 132 and be directed toward the
20 regulator 140, as illustrated by arrow 138. The regulator 140 suitably cools or heats
the liquid 122 as appropriate, and directs the liquid 122 to the pulsator 130, through
liquid transfer tube 142, as illustrated by arrow 144, for surging and directing the
liquid back into the bed 120 through the liquid transfer tubes 134, 135 and 136.

13-



120. To acconplish cooling or heating of the liquid, a liquid transfer tube
132- connects the bed 120 to the regul ator 140. A punp nechani sm (not shown)
causes |igubehisrishin the bed 120 to enter |iquid transfgerhidbiuda2 and. be
directed toward the 20 regulator 140, as illustrated by arrow 138. The
regul ator 140 suitably cools or heats the liquid 122 as appropriate, and
directs the |iﬁm0@9ngeptﬁqenbinpmtbatm bego despribadynith referende ta ansf er t ube
142, as illustrated" by arrow 144, for surging and directing the |liquid
back i nt oPtefesraskembodimenits gmerous mpdjtications angfvariatarsesmnlitxmad8andnd 136.
-13 WO 02/ 13753 PCT/ U501/ 24973 Al though the present invention has been
descri bedstilithe ressitavill comer withim tecscope obthisdnventions Nalimitationwithodspéatat | ons
and variations can be made and still the result will cone within the scope
of the i ntoetheispecifitiembiodinerits discloséhhereirpis ditended bhshotlibbé friferedibodi nent s
di scl osed herein is intended or should be inferred. -14 W 02/ 13753 -- -
PCT/ U501/ 24973 1!1111i 1121221 11111 1112111 INL MS Wat is claimed is:
1. Athermally regul atable, pulsating cushioning device conprising: (a) a
fl exi bl e, defornmabl e outer menbrane being adapted to sealably receive a
liquid material therein; 5 (b) a foamcore being encased within and in
intimate contact with, but not bonded to said flexible, defornmable outer
menbrane wherein said foam core has a dinmension substantially coincident
with said outer nmenbrane; (c) a liquid material being seal ably contai ned
within said flexible, deformable

-14-



outer nembrane and saturating said foamcore, said liquid material bejng.at
| east 10 partially circul atable through said foam core wherein the '

cooper at i ORy@hyfaésd Saturated foam core_and said. seal abL,FT @P

menbrane provide a substantially ther rral |y regulata madl um and
structural support such that said t@ e Is readily, uniformy
def ormabl e when a | oad is appli ed d) a pul sating neans for
pul sing said liquid naterial within said CUShI on| ng device. 2. The

t her mal | yWhagigl clainteidds: pul sating cushi oning device of claiml wherein said
‘foam core further conprises reticul ated pol yuret hane foam having a porosity
rangi ng fi.om 1A thematly pegulatahié, pulsatidg puskisnipg device bompfisieg: The t hermal |y
regul at abl e, pul sati ng cushi oning device of claiml wherein the outer
menbr ane of sg@)l o flexilsie cdefdranabie odter membrarenipeing adapted Yo séaiabip geceiviehi ckness
ranging fromone mllimeter to two hundred mllinmeters. -15 WO 02/ 13753
PCT/ USO1/ 2 i§uid materidiitherelmer mal | y regul at abl e, pul sating cushi oni ng device
of claim1l further conprising a resealable inlet and outlet valve for

i ngr&ss and egbpssfoam cdre belng®ncasedwitisin iadt in Mtimabecdritastvidhl, put mgul at abl e,
pul sating cushioning device of claim1l wherein 5 said flexible outer

def or mabl otz 38R fexibiéalefdmapld siftér Membrdiec Whdérein sl fvafncoreadiang a
non-sliding surface functioning to hold said device in a predetermn ned

pOSi t i ON. difiendion SubSEMBAIlYCIRHENt IR Said dUsERAIBRnRYShi oni ng devi ce of
claim5 wherein said non-sliding surface is a st udded cloth chosen from a
group consi st i@p aQfquidAB&irial being sealably contained within said flexible, deformable
outer membrane and saturating said foam core, said liquid material being at least
10 partially circulatable through said foam core wherein the cooperation of said
saturated
foam core and said sealable flexible membrane provide a substantially uniform,
thermally regulatable medium and structural support such that said cushioning
device is readily, uniformly deformable when a load is applied thereto; and
15 ~ (d) a pulsating means for pulsing said liquid material within said cushioning
device.
2. The thermally regulatable, pulsating cushioning device of claim 1 wherein
said foam core further comprises reticulated polyurethane foam having a porosity
ranging from 10 pores per inch to 60 pores per inch.
20 3. The thermally regulatable, pulsating cushioning device of claim 1 wherein the

outer membrane of said fluid container further comprises vinyl having a thickness

ranging from one millimeter to two hundred millimeters.
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+ 10 'studded cloth and vinyl studded cloth. 7. The thermally regul atabl e,

pul sati ng cushioni-ng device of claim1 further conprising a thernal

regul ator &@y@eeksi ng with the liquid material to either ppggkoi@uorzcool the
liquid material. 8. The thernmally regul atable, pulsating cushi oni ng device
of claim1l further 15 conprising a receiving area adapted to receive a
person' s fody thesthermallysagdlatable; biiseting syshioning dejcaotelaignd fwthegr eat er t han
sai d body such that said saturated foam core and said outer menmbrane
subst ant | @Mprising A sesrmlahie inlel Gagd oulet Vel fou Ingressrandeaiess eisaidbliquidng sai d
liquid material within said cushioning device of claim1 having at |east
one condum@atgrial.comruni cation with said foamcore. 20 10. A thermally

regul at abl e, pul sati ng cushi oni ng device conprising: a plurality of
segment s 8f coilbe sharmally regy)atable pul$atingi aiisbiegimg deyice afi claimdovieereino at | east
one ot her segnent, whereby the I ength of said device is selectively

vari &bl e, saidflexible aderdefemmahit meatrane Rirther cornprigesld lblvkr buter niehiirdne! 111s
L M-16 WD 02/13753 PCT/ U501/ 24973 (a) a flexible, defornable outer

menbr ane having a adasidingtsarfaeafunbtioning &ckold gaid devipei inl ammbdsteshinetier ei n;  (b)
a foam core being encased within and in intimte contact with, but not
bonded t opogitiord f | exi bl e, defornabl e outer nenbrane wherein said foam core
5 has a di nension substantially coincident with said outer nmenbrane; (c) a

l'iqui d maéer i alThbehartatip edguitable Opiilsatingushiohing dedice of cRirm ® wherellef or mabl e
outer nenbrane and saturating said foamcore, said liquid material being

2:) O:OZ?Z E | ﬁ‘ﬁ“ tnoflglitling isuffdtdisabstadddy St chosbA frofPayfibonBRIIRY Bf fubBer
10 studded cloth and vinyl studded cloth.
7. The thermally regulatable, pulsating cushioning device of claim 1 further
comprising a thermal regulator cooperating with the liquid material to either heat or
cool the liquid material.
8. The thermally regulatable, pulsating cushioning device of claim 1 further
15 comprising a receiving area adapted to receive a person’s body therein, said
receiving area having a dimension greater than said body such that said saturated
foam core and said outer membrane substantiaily surround said body.
9. The pulsating means for pulsing said liquid material within said cushioning
-device of claim 1 having at least one conduit in communication with said foam core.
20 10.  Athermally regulatable, pulsating cushioning device comprising:

a plurality of segments of consistent size, each of said segments connectable
to at least one other segment, whereby the length of said device is selectively
variable, each of said segments comprising:

AR AR O
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of said saturated foamcore and. said seal able flexible nenbrane provides a.
10 substantially uniform thermally regul atabl e medi um and structural .
support sugfpéidsss said cushioning device is readily, unpd@idihpeesef or mabl e
when a load Is applied thereto; and (d) a pulsating neans for pulsing said
liquid material within said cushion device. 15 11. The thermal |

regul at abl e, pul safa)ngflexiblei deformakle eutes mamiyene heing adepias ta segb%ly f oam
core further conprises reticul ated pol yurethane foam having a porosity
rangi ng receive adigpidreateriaithéreih t o 60 pores per inch. 12. The thermally
regul at abl e, pul sati ng cushi oni ng device of claim 10 wherein 20 the outer
menbr ane of sai d f{h)i alfcaomtaierkeing emcased withimparidsie dntimate|cohtaet wigh,dut

t hi ckness ranging fromone millineter to two hundred millineters. 13. The

t her mal | ynotbgated fh kaid flexibieg defoymabletuuteri membirneodheréincaid foatOcdrer t her
conprising a resealable inlet and outlet valve for ingress and egress of

sai d5l i quhas a diiensioalsubstaiitially doindident with lsbidl ctlérirfidrhbiane; | | WO 02/ 13753
PCTI[JSOL/ 24973 14 The thermally regul atabl e, pul sating cushioning device
of claim 10 wherei (t) shdquid iateridd beingseakblyabntaird within saiddflexibler t her
conprises a | ower outer nmenbrane having a non-sliding surface functioning

to hol d sdefemitdie 66tet Membparmsiahesaturiflg saidgbamadre, sakbliquid matdral mal |y
regul at abl e, pul sati ng cushi oni ng device of claim 14 wherein said

non- sl i di mywéaa@ah@uﬁcﬁ&maamé thtobigh s&iadeam dof® Whareli tHécoopBeitiohi ng of
rubber studded cloth and vinyl studded cl oth.

of said saturated foam core and said sealable flexible membrane provides a

10 substantially uniform, thermally regulatable medium and structural support such that
said cushioning device is readily, uniformly deformable when a load is applied
thereto; and

(d) a pulsating means for pulsing sald liquid material within said

cushion device.

15 11.  The thermally regulatable, pulsating cushioning device of claim 10 wherein
said

foam core further comprises reticulated polyurethane foam having a porosity ranging
from 10 pores per inch to 80 pores per inch.
12.  The thermally regulatable, pulsating cushioning device of claim 10 wherein

20 the outer membrane of said fluid container further cdmprises vinyl having a
thickness ranging from one millimeter to two hundred millimeters.
13.  The thermally regulatable, pulsating cushioning device of claim 10 further
comprising a resealable inlet and outlet valve for ingress and egress of said liquid -

material.

-17-
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+16." The thermal ly regul atabl e, pul sating cushi oning device of claim 10,
further conprising a thermal regul ator cooperating with the liquid
material teeodisess heat or 10 cool the liquid material. péfaisdi@oisher mal |y
regul at abl e, puI satl ng cushi- on| ng device of claim 10 further conprising a
receiving11 ted to re ive a person's body therein, said receiving
area havi ‘8 arally e e'tﬂ\‘éﬁ? ‘§§PHSM%99§§E'ﬁepﬁ§|9"§épd"f'§ﬁlnrat ed

f oam core id outer merrbrane substantlally surround said body. 15 18.
The pul sa‘ﬁ'&ge’ﬂﬂﬁﬁgtqf@le fomadlepeadrang fughercaririses 4 lowet autar swmbransshi oni ng
device of claim 10 having at | east one conduit in comrunication with said
f oam cor e"‘a"ﬂ!"_gla_’tﬂ‘i'ﬂlidi'lg.:’z‘i’iﬁ@lfuﬂﬂqmnq tp hold said devigs ivepoxietantised

PCTI USOL/ 24973 19. Athermally regul atabl e, pul sating cushioning device
conpri si rRysit PQ) a flexible, deformable outer nenbrane being adapted to
seal ably receive a liquid material therein; (b) a foamcore being encased
wi thPn anth.i n Theth ﬁanallwsgumblwmﬁatmcusmemﬁg Hevide df clains 44 avhisraini bl e,
def or mabl e outer nenbrane wherein said foamcore has a dinension

subst ant i @id por-gliding swiace/is arstudded cloth ehosemiomracgro(p consisfimuofdublpérer i al
bei ng seal ably contained within said flexible, deformable outer nenbrane
and sat ursttddeg deth@ntivinyl stdded siothd | i qui d material being at | east
partially circul atable through said foam core wherein the cooperation of
said 10 st ur dhedhérowmily ceguiatable, palsatinganishivhingfdevideldfelaimm;, anthepr ovi de a
substantially uniform thermally regul atabl e nmedi um and structural support

such t hatcosaprigingusthiermalmggulator cooperating with the liquid material to either heat or
10 cool the liquid material.
17.  The thermally regulatable, pulsating cushioning device of claim 10 further
comprising a receiving area adapted to receive a person’s body therein, said
receiving area having a dimension greater than said body such that said saturated
foam core and said outer membrane substantially surround said body.
16 18.  The pulsating means for pulsing said liquid material within said cushioning

device of claim 10 having at least one conduit in communication with said foam core.

IlII|IIl ||lI|| III|| ||I|I lI ||I|
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device is readily, uniformy deformable when a load. is applied thereto;:
(d) a pulsating neans for pulsing said liquid material "w thin said cushion

15 devi ce; wf\fhnstss) a thermal regul ator cooperating w t hpdvagso/ddwd d
material to eltﬁer heat or <cool the liquid material. 20. The thermally

regul atabl e, pul sating cushioning device of claim 19 wherein said foam
core furtiferA thenpalsregulatalile, fulsading pushjenieg deyiee RSB ng a porosity 20
ranging from 10 pores per inch to 60 pores per inch. 21. The thermally
regul at abl e, fa)l a fexihly, defomnable mytateneralrane being adaptedinsealakly repeiveut er
menbrane of said fluid container further conprises vinyl having a

t hi cknes s liogithinateribt trereine nmillinmeter to two hundred mllimeters.
tersesrerees et eereert e L Mo-19 W 02/ 13753 PCT/ USOL/ 24973 22.
 The ther mal | y (5)eg fdzh abteebeing eneesied gvithinsaricbini intimalte\coptacbwitle,| kat motL 9 f ur t her
conprising a resealable inlet and outlet valve for ingress and egress of

sai d5l i qWoRdedal s4id AbxibR3 defbhmable eutexinembrage witeedih saidfoamaprebasashi oni ng
device of claim 19 wherein 5 said flexible outer defornabl e nenbrane

further cipwBRdioesusstAstiEy coincidentwitthssid euteh mamigrane;non- sl i di ng surface
functioning to hold said device in a predeterm ned position. 24. The

thermal |y reg)as fihie matetiadeirigsealadly contaigediwithinsaif flexibke, dekdmalbts ei n
said non-sliding surface is a studded cloth chosen froma group consisting
of rubbergytknérhbritehrk SLitlirafinylsald fodm ebred gaid liqlidtrhaterial being at least
partially circulatable through said foam core wherein the cooperation of said
10 saturated
foam core and said sealable flexible membrane provide a substantially uniform,
thermally regulatable medium and structural support such that said cushioning
device is readily, uniformly deformable when a load.is applied thereto;
.(d) a pulsating means for pulsing said liquid material within said cushion
15 device; and,
(e) a thermal regulator cooperating with the liquid material to either heat or
cool the liquid material.
20. The thermally regulatable, pulsating cushioning device of claim 19 wherein
said foam core further comprises reticulated polyurethane foam having a porosity
20 ranging from 10 pores per inch to 60 pores per inch.
21.  The thermally regulatable, pulsating cushioning device of claim 19 wherein

the outer membrane of said fluid container further comprises vinyl having a

thickness ranging from one millimeter to two hundred millimeters.
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~25." The, thermal |y regul atabl e, pul sating cushi oni ng device of claim23
further conprising a receiving area adapted to receive a person's body

t herei n, say@lozsezei ving area having a di nension greater PE‘i‘ﬁi@o b‘l} body
such that said saturated foamcore and said outer nmenbrane substantially
surround said_body. 15 26. The pul sating neans for pulsing said liquid

mat eri al 44t hﬁﬁ%éﬁ"ﬂ"ﬁi’h‘%ﬂ%ﬁﬁh’g, pélsatingcushioping davie® ofpldimgl Sfurtheast one
conduit in comunication with said foamcore. 27. A nethod for pulsating a
per son c&RpHNSingR tasealablgysleband aytled valvgiforingrese apd egmessad gaiddiquid porti on
of said body, in intimte contact with a pulsating cushioning device, said
devi ce congieridi ng a foam core saturated with a 20 liquid material, said
liquid material alternately flowi ng through the foam core and cooperati ng
with a pu®3sat ofhe thermdallomgulatabis, puisatingl cbshienisg devibé of Elhiex 19 whessih er
menbrane, and said liquid material at |east partially circul atable through

sai d5f oamaidfiedible anter Hefotmbbleltdrhbiane! fulther domprises allbwér dutdt membighe/\O

02/ 13753 PCT/ US01/ 24973 (b) activating said pul sator cooperating with the
| i qui d netewingad naresliding sufacedunctionmgitite holtesdid devide irpd pradeterivsdei n t he
cooperation of said saturated foamcore and said seal able flexible outer
menbr ane positiehdes a substantially uniform pulsating nediumfor structural
support and vibration of said liquid, and wherein said 5 pul sating

cushi oni 124. de\’l’f@thbﬁnélgﬁé' Ubatable) ipliR&fihy cgHisHingBbfice\BEdaith b9 dhelain aPp! i ed
thereto. 28. The nethod of claim 27 wherein said foamcore further

conpr i sesaldaidreslidiigesurfaeal iy HisRiduan RIdte BRbSENII afgrB@p E8hdisting UKk, r om 10
pores per inch to 60 pores per
10 studded cloth and vinyl studded cloth.
25.  The thermally regulatable, pulsating cushioning device of claim 23 further
comprising a receiving area adapted to receive a person’s body therein, said
receiving area having a dimension greater than said body such that said saturated
foam core and said outer membrane substantially surround said body.
15 26.  The pulsating means for pulsing said liquid material within said cushioning
device of claim 23 having at least one conduit in cqmmunication with said foam core.
27. A method for pulsating a person comprising the steps of:
(a) bringing a person’s body, or a portion of said body, in intimate contact with
a pulsating cushioning device, said device comprising a foam core saturated with a
20 liquid material, said liquid mateﬁa! alternately flowing through the foam core and

cooperating with a pulsator, said foam core covered by a sealable flexible outer

membrane, and said liquid material at least partially circulatable through said foam

LT
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inch. 10 29. The method of claim 27 wherein said outer menbrane of said ‘- |
fluid container further conprises vinyl having a thickness ranging from

one milli YTW&% szt wo  hundred millineters. 30. The nmet hgsygdonsiod M 27
wher ei n sai cfew ce conprises a resealable inlet and and outlet valve for

i ngress and egress of said liquid material. 15 31. The nethod of claim 27
wherei n said f (bpdctivatingusais pulsator cosperatingivéth the dangd imatarial to yrdylaterer
menbrane having a non-sliding surface functioning to hold said device in a
pr edet er wibraie the digtid onatedd whehein the taapecdtionl ofisaidzaturataddoamseare andn- si i di ng
surface is a studded cloth chosen froma group consisting of rubber

st udded chif seatie exible cterdnarbahe providela sabstdntiallyuniferd, pulsatiog m 27
further conprising the steps of (a) cooling or heating said liquid nmateri al
cont ai nednadiumi for staicturalsuppoitand vibratidn ofisaid) lided] ard Wheneirasaidof a t her mal
regul ator cooperating with said liquid material; and ~ 111111

| 1116111 hulshtitg cushionihg desice isdgadilyy\Gnifthilpdéfonrabie whsa B 1246 r3apioy
selectively regulating the tenperature of the liquid material with said

t hermal ngaratqt or. 34. The nethod of claim 27 wherein said device further
conprises a receiving area adapted to receive a person's body therein,

sai d receigyi NghaRéthbd v Agint2 Pwib RS Saidfodlh eatefurthbecomprisésiretibulated h t hat
said saturated foam core and said outer .
polyurethane foam having a porosity ranging from 10 pores per inch to 60 pores per
inch.

10 29: The method of claim 27 wherein said outer membrane of said fluid container
further comprises vinyl having a thickness ranging from one millimeter to two
hundred millimeters.

30. The method of claim 27 wherein said device comprises a resealable inlet and
and outlet valve for ingress and egress of said liquid material.

15 31.  The method of claim 27 wherein said flexible outer membrane further
comprises a lower outer membrane having a non-sliding surface functioning to hold
said device in a predetermined position.

32. The method of claim 29 wherein said non-sliding surface is a studded cloth
chosen from a group consisting of rubber studded cloth and vinyl studded cloth.

20 33. The method of claim 27 further comprising the steps of:

(a) cooling or heating said fiquid material contained within said pulsating,

cushioning device by means of a thermal regulator cooperating with said liquid

material; and
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menbrane substantially surround said body. 35. The method of claim?27
wherein said pul satirng neans for pulsing said liquid material within said
cushi oni Ng wWe¥439s3has at | east one conduit in comuni cat ipgfusiidadrzsai d foam
core. 10 36. The nethod of claim 27 wherein said pul sator undul ates or
vibrates said liquid naterial b%/ surging said liquid through at |east one
conduit into sk ¢elestively maulatingdhe trmperatus piige liguid niaterigbvifbepids cl ai m 27
wherein said pulsator undulates or vibrates -said- liquid material by
sur gi ng sthietmal reguldtarhr ough at | east one conduit and into said foam 15
core and then applying a negative surge. Il | | ~~~~~~ HE TPl I 1 11
ns -22 34. The method of claim 27 wherein said device further comprises a receiving
area adapted to receive a person’s body therein, said receiving area having a |
5 dimension greater than said body such that said saturated foam core and said outer
membrane substantially surround said body.
35. The method of claim 27 wherein said pulsating means for pulsing said liquid
material within said cushioning device has at least one conduit in communication
with said foam core.
10 36. The method of claim 27 wherein said pulsator undulates or vibrates said
liquid material by surging said liquid through at least one conduit into said foam core
and then relaxing.
37. The method of claim 27 wherein said pulsator undulates or vibrates -said
liquid material by surging said liquid through at least one conduit and into said foam

15 core and then applying a negative surge.
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