;e3e' u' ppgt sLXsu6HuTucol ~~nam m~~ -1 | NFLATABLE DEVI CE W TH RECESSED FLUI D
CONTROLLER AND MODI FI ED ADJUSTMENT DEVI CE Backsgrounf Z. ki e
Application The application is related to inflatable de\mwmm“llm%mmmmwe
specifically, to an inflatable device with a recessed fl er and
modi fi ed adj ustment device. 2. Description of the Related A't¥¥Y | nfl atable
devices are used in a variety of contexts , such as where buoyancy or a
cushi oned supNFLATARBIGEDEVICEWITH RECESSED FILUIDCONTROLLERAND Y i S
desired. For exanple, infl|MOMREDADJESEMENTCREVIORS and ot her body
supports are used for . applications such as canping, hospital bedding, and
bot h occasi onal and everyday bedding in the hone. Such infl atable devices
have the additional advantage that Mee of inflation of the support
|5 cansbeqjadju [Aa\TS] sel ective support of an irregul ar object,
such as alpers%ﬂ%éﬂgﬁiﬁ%s of inflatable devices include boats, rafts
and ot her devi Ehsapplicatipnds fetatadrte inflatable. dewicesa atide mprepdpesificallyd® ar e known. for
provi di ng; i, - i | . | ice. Typically,
a punp is nglsate% wt%vgg gg@;?q? (fegb:eg ﬂtug)&)cé)ha{))lkflg |dcl§8fhl‘rqg(§ %cgﬁsﬁ% ﬁﬁé@ ‘Z%%‘e device. In
nost- i nstances, fluid is introduced into inflatable devices through an

i nl et that2 20 B Eios & t%cheote tain fluid within the inflatable device.
The inl et "y et for deflating the inflatable device.

A punmof or uselnflatableaievicer dratiselliea tichyCef comgxts NGicH de whergBu¥antata dri ves an
i out .of, the _inf

i npel | er, ving the fluid into, or of | af abl e devi ce.

Mot or i zed °IUHS FHRpOT & r&S&S’é’v@' eI §PasP égtcilnillfe@ioif??ﬁabyﬁyé%éeﬁlﬁd- 108 FxamRBt 1 | city
i's provi dadlab¥leAnARERES blshidnk SndSdtRR BadPsuppoiEtars el Sl apPlicativbiedun ROr tabi ity
is desired, batteries. 25 One known inf]latable device'is illustrated in

FIG 1. TRringhospighbedding,anddofhsocgesignalandregerydaybedding imihe heme sSuahd
includes #hRlAARYIcEh0 BRlddbRibRM aliPinfRO At Me aéér?é &F ibfRioR Qﬁgﬁsgépogto

mattress. The inflatable device also includes a fluid contr

connedf ed caberAdingied to provide selestive seppart i apirgealpt ehiect. su¢hnds| aneesoh] Bwer 20
when conng {2 e RVAE ' ' scribed in
U S. Pat enjtgat'“%‘?s 5,.26%%363, ﬁiiﬁg@% '&%“?%%?ﬁ%?‘%t e v%%g?%?gﬁ%}a(?& -2
Sumary | n oneA¢rtiaofimathods dre kagypi for providimg asfludd, rseclt aschin, W inflate adi | at abl e

device co 1S4 S tially. fluid inpe bl e adder . fluid

control | e%@%;@ glﬁ%gﬁﬁé@&&n}%ﬁpﬁ tgslﬁye%&ggon%i %t lcleéréglf “ﬂa)tgﬂgatb?ey '

posi t i onedevige in mostiesticad dimid is imrodaet heto irflatabldi devicts thidngh apfllét@aki on i s

directed to comhi.nati.o f a.flui troll er, conpri si an electrically

pover & pm%%sﬁi?@r’i" Fp Q'P@b@“’ah\?i“g@?a%v%n@%ﬁ&?y@Gﬁﬁ“rfi"%%ant he fluid

con]E r Iol l e $um m??ﬂamgttne ihﬂﬁf?le bea&egb@ ﬁtﬂdﬁﬂir g&; W#ﬂl??& inglaﬁablg leviexdgy i or

profile o e fluid cantroller and inflat i,nflatabl e devjce_ in

conbi nat i Bﬁ{“ggaa?é‘?irdﬁleﬁitﬁﬂ’iﬁ apyipelEnemoying the Muighintp; %roub?foﬂlieﬂ%daéﬁ%let he infl ated

i nfl at abl gevi&y iMetorized pufipa il be powerb@By asdﬁieitylt. @Pﬁﬁw Iseé di@idiy igli rected to
y

an inflatable agst em conpri si n(? substanti al | ui d i nper meabl e bl adder
and a f| uP@Vidshby aromectionip stag %@hwﬁﬁlrrw o1, Where peviehilily dndasised, hpttesios.he

bl addgs. The foud ghowahfifhBISbevidd s IRELARNRTIGES Phif infiglbleAEvibdg Mechani sm
and a adj ustnent device includin second | ocki ng nmechani sm si zed and

| ud a
adapt ed t adaptedderaispps/a matties ﬁnq?ms # bladder 20 eraistryctadiorrentaimair in the
shape of a mattress. The inflatable device also includes a fluid controller 80 connected to

bladder 20 comprising a pump adapted to inflate bladder 20 when connected to household
electric current. One such pump is described in U.S. Patent No. 5,267,363, herein

30 incorporated by reference.
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15 ‘brief Description O Drawi ngs The foregoi ng and ot her advantages of the
application will be nore fully appreciated with reference to the foll ow ng
drawings in which: FIG 1 is a top, plan view of a prior art inflatable
device; 20 FIG 2 is a top, plan view of au inflatable device according to
one enbodi nment of the application; FIG 3 is a perspective, plan view of a
fluid controller according to one enb(_)gi_ment of the application; FIG 4 is
a perspective, plan view of a fluid controller according to another 25
enbodi ment of the application; FIG ng'ha g top, cross-sectional view of one
enbodi ment of the application; FIG si de, cross-sectional view of
anot her enbodi nmindne gmbediwerd,sh apphgations dipic@d to7anjinflagabls ddeice wmpsisngect | onal .

view of anqiihemfIRet iWpein.able Blgxfdfe Qlah%tc.3%Heﬂo%ﬁ§nr%ﬁ§ﬁ69@?%pegt : \s/e:’;l

pl an vi ew of another enbodi ment of the application;]
per spect i veowpted aurgp ghlpagipartly posidoned e thableddesf t he application. -3

Det ai | eds Descr i pf dnGier fbodiih ﬁ@ﬁﬂpﬁ%tih%ig:a%rlécgegltt@ﬁlcén?oiﬂﬁoﬁ&# fipDbl e device

with a recessed fluid controller an a&ﬁust ment device. As used
herein, a fPHrUeLwmPRYPS B clickicallipowered Perapendiae infietable denicst They f1 ui d f1ow and
may i ncl udeoMBinkitdomHIEROME AL corfidd cBthedtod 18R iihtableeVife subl Mhdncondui t,
punp, and the |ike H]bgﬁe enbolgjlﬁrregt t he apF)I jcatjion js directed to an

i nf | at abl e HEHPrRECTlR of thiyid contrallps aadpflated; inflatable deyics imsembiaiops bl adder and a
fluid cont resdehttully Gespné s thgexteiorpreflt of theinfiMedan@idddepuap at | east partly
positioned within the bladder..As used herein, an object, such as a fluid
control [er, thatn"’tng&”pe bloéjlfnt%te e@ﬁpﬁ?ﬂg?f“sglrfﬁteaa%@mﬁ%ﬁepﬁy@?na portion of the
vol unme t hatcompniding esnbstetibly fhad ipemebldeblbdet dnd alluriddstrollehisinprigag not be
within the o .+ Of er . . For I a.fluid controller could be
ocat o v g iEtid o hlifaRlb\oiC e pIbRr. FHE R Soneule g CIPLES SRS W ¢ hi -
t he bl adderlocking mebhagismeandmn adjustiednit devite incthding e dechmd locking Rehetian siggdnow t 0 t he
figures, a i rid.Ch : , : i t of an inflatable device
accordi ng {}gd%%gteggoﬁﬁegﬁl%lﬁ%mllﬂ%bﬁé&legggp’g% y way of exanple. The 15
enbodi m¥nt illustrated in FIG 2 includes an inflatable device 10 having a

substantially fluid inper ma%&fm&ﬁgﬁgnéﬂn%é fluid controller 80
conprising an electrically powered pu at Teast partly positioned within
bl adder 20. Bl adfefefPregeingand offer @Hﬁ%%gﬁifg]t%&cﬁpﬂwﬁwlﬁﬁﬁﬁ@ﬁ fﬁivoppmclatﬁ?

mat eri al s) vadReblefoedd the IRz ehwingd @Swii@d f 1 ui d under a degree of pressure
necessary for i intendef aF | ication., 20 Faor exanple) bladder 20 may be
constructed of elbgsatt%tpa&lveg"’lff‘a’il?fafth‘ﬁéfahlé%‘fl%ﬁ barrier and nay be shaped
i n accordance WFI2 iisastop, plag Rideh! isiaflatWedRich hRodRg tbheiebbdiinedede f or use
as a mattres catpol adder 20 may be constructed in the shape and thickness of
a conventio 1 Mat tress. Bl adder 20 may include internal structure, such as
ribs or partitiBiGs3 iseqrerseecting pln viz® obi fiad esnt:@leraeoprdiveg td one ekibddilmanto t wo or
nore separ %ﬁeg#ﬁicgiogont ai ni ng conpartnents. Bladder 20 may al so include
internal structur

e go’ control the nmovenent of fluid within bladder 20. For
exanpl e, bl addeFIG28 isrenprspevtives dlen biawof @Buid contvalldr gconidirei tn adwkledder 20 to

i mpr oveyst he bl eWed br fhk glgpqcmg;n bl adder 20 is inflated or defl ated.
FIG. 5 is a top, cross-sectional view of one embodiment of the application;
FIG. 6 is a side, cross-sectional view of another embodiment of the application;
FIG. 7 is a side, cross-sectional view of another embodiment of the application;
FIG. 8 is a perspective, plan view of another embodiment of the application; and

30 FIG. 9 is a perspective, plan view of another embodiment of the application.



. A wall of bladder 20 may be any thickness required to substantially contain
a fluid 30 under pressures at which bladder 20 will be used. A thickness of
the wall of bladder 20 nmay depend upon naterial from which bladder 20 is
constructed. For exanple, nore durable or elastic materials nmay not require
the wall of bladder 20 to be as thick as | ess durable or elastic materials.
Typically, the wall of bladder 20 may he 4-16 mls thick for polyvinyl
chloride (PVQ film and pol yurethane rmaterial s. -4 Bl adder 20 nay be
constructed of any material or rrit Er!i@s C@Pabl e of substantially
containing a fluid and forning a™5t rong enough to wthstand a
pressure at whi dhe kiptication 152ﬁre¢tezitbaninﬂatalﬂedhvaontmaxaaqséctﬂuxd)écmﬂdmfmﬂo may be
const ruct ed_of. l.asti Bl adder 20
oy be. consPatBRHRLdeiol 2 sk Berei 05 Bk L BB A8 '

dur abl e nat weilaing figdrfiovesnd may inchede me osmpmma,ctecm Iaylvmsrqsl vaiel fuid de ( PVO)
f11m andsPOLYESH Blmp, IPHERRNGE offentiBlihBE, £ AifiGEAD iBYed dPRANMuHR: | ! S

mat eri al con$ tion and configuration, recognr zed by one of
ordi nary skrlervrce mlu@neaarhstamerﬂaaalérmmnmgpbiaﬁéqra@rbatémélmntrel&ralcomsmgu als to

i mprove theaxretéctdctm @%re@@%ﬁﬁttleagtfpaftl? Btled;tgcrm@]@me%%demme@huah adder 20
may i nclude outer ayers or coatin fp dur abi support or confort. In
sonme enbodi Hebiest, sush axrilliid oty 1508‘%&"@634/01"‘%“ roceies AP pr e

pl easant t Oofititdolvaiéhnt Woald nbh@1IES &bﬂlp?éd y RiBlaakérChr Réea deiee vAflini the

construct ed er tabl e deyv s for i n pporting a person,
bl adder 180 W%R/V!} e?éadﬂrrc &b‘@‘alaplré\}iét B“%freb?ﬂuh‘é’cgfw ‘Ewﬁﬁrarf%ﬁsrflbt

parti cul ar | yalldfabiadidsandles ‘poditidnsd Hithif ohé lﬁﬁddexbbsetﬂﬂedhnweﬁmran&ﬁseexanpl e,

bl adder 20 By include a confort |ayer. The confort |ayer may be | ocated on
any surface Ot “bl adder 20 t hat may come into contact with a user of

i nfl at abI e devi Refefrlg ndiwdo theﬁgrues; arldaipearticedat FIGTS; oneentbhdinksof st € and feel of

bl adder ass b fween a

per son and %ﬁg%ge#rwfgg&b @En%waﬁgégﬁm&ordtn&nﬁ% 3"& ramﬂ e‘80 may be
const r udf edenthedimeyt lﬁmtm@tﬂ lrdf"ri@ igbindgs amipflatatiledeavise éOhﬁ“vatgazsobsazlntaiw fluid
controller gﬁédin f dder 20.
Tai one enb&g fr[rlgJ %%?IF giad&egg%ﬁdo\quﬁcog%&%eﬂgcd éggl S p%!reﬁggﬂgﬁ) ongeél

const r uct edoump ahlegst pastiypositionetl wighimladder20nat er i al s that allow it to inflate
and/ or def| ate BIAHEOD B9 ve BEbmRIATRLS mafior id ot Shy ALEHIG bafihfBorS, L he pump

may be a conventional fluid punp including a notor at” drives an
i npel | er geteigisnedgledsed fuigiugder @ deggeprof gressursingesarary forjts intprdedanphieationnp i ncl udes
2s ot ok 84For eﬁh@re Bi4ddeRY0 Ry mwmheae&af a@ﬁt@@hﬁdm} iflbdd- 1mEérﬁtsetbtd HeirleY add®Y be

provi ded by a co tron ndard use r portability is
desired, bymﬁ'attetsg Pee L aceyr Fe‘t”ab' tfﬁde‘g G@Héeégo iy ‘gﬁ’ﬁf‘ﬁ?ﬁps nmay
al so be usedmsttess,dhgda0 g pe ednlsmeeﬂheth@ﬂm dn0 thickhésabfa dohedidleral 20 to within
a desired precﬁsure range, which may include a pressure range that can be
adj ust ed by, or exanpl e, another fluid punping device, such as soneone 30
bl owi ng i nto a Biadier! momnaicludeinteenabitantng aub&iasrtbhermamderForacafnpbt punp, and
the likegs R 2kl Jignner

consi stent %wd%@%%ggggﬁeggﬁ%%I&Io{e%éﬁrawquwcoghergj Pﬁ"g % controller 80

i ncl udes a bladqgrWmtrymlmluc@mtqnﬁsmweﬂtbe@nhebthemnmen@fﬂaﬂmﬁm draw fluid
into, or Ouﬁlacﬁl& 20b rRAdGh %lgq)éaﬁigér(%%%ﬂwﬁﬂé'ﬂfﬂés oﬁ@allslvﬂ niOSTRAG gl ment s,

conduit 88 posi et wee ous ng 90, as an -S

annul us. Folﬂlpé&’aﬁhﬁrﬂéw Oifﬂ“@h‘élelemm Jdninflated erdeflateded in FI G 5 fluid

controller 80 Incrlvmﬁ%raadéaw&raﬁae&Qtﬂl&eéss@qﬁlréau@aﬁstmﬁmmehm& ngs of
t he punp. Housing 90 may, al so. serve, fox exanple otect the inner

wor ki ngsP ofmfirré)rfﬁaﬁﬁaa Fihick bladilend) will bg uichnAdhiskngs o @Prré@ﬁf Hadder Ot r ol | er
80 and bl addtpénd&@on thatElid fromalich, bladie Reisdomtified. Foi éxampldghore Burkblelod

controller able to dde 0O jn | atively short
time peri odgasgfr’c‘hte‘éﬂgsg‘%?"iﬁegu'fentg‘hwﬂi #.bhateé 2? e&h{ht‘cﬁtaf Lffsé@faéﬁr?ﬁt tress. The
punﬁ nmay beeldﬁsmg&%ls tbzgicald:yl tlgevalilf lﬁmémrmaatbeh?mmtwﬁl I dlifbor ﬂolwrlirt;il m)v:c Ing o
mechani smt ed punping.tine to fi a particular inflatable
devi ce. Theﬁ‘b’ﬁlﬁﬁ Cgéffﬁﬁ’tff (iy ‘ﬁ ‘%T‘?‘%{‘fzfg‘ﬂconsurre as little power as possible.
Low power to consunption is particularly desirable where the punp is to be
powered by batteries, as it may extend battery life. The punp nay al so be
configured to be quiet in operation. A balance of punping capacity, size,
power consunption, noise generation and cost may be selected for a

particul ar application as will be recogni zed by those of skill in the art
Fluid controller 80 nay be constructed of any naterial or materials that

allowit to 15 function as desired. Typical materials of construction of
the varrous ~conponents of qurd controller 80 vvrII vary vvrth the nature of
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. thus reducing the opportunity for fluid controller 80 to inpact or
interfere with the use of inflatable device 10. For exanple, where fluid
controller 80 is located substantially within bladder 20 in a mattress
application, it allows an inflatable standard sized mattress to fit into a
standard sized bed frame. Wiere fluid controller 80 is |ocated within

bl adder 20, it may 30 be sized such that it will not conme into contact with
bl adder 20 when bl adder 20 is inflated, except at the points) of
connection. We ' |, ki n | L.er 80 is.npsitioned
wi thi n bl adder ggafigéftzb ﬁn%g%%%ncg‘}g{r‘f%ggfaélgg}a%nélogglgéé'?&§%pﬁlﬁe %ﬁk}bﬁﬁaﬂﬁ r that

wi || not i rrosteininge fipidand fomminggdladder 2stiong erpiugh evithstandlOpressura bt whichundesi r ed

escape of fyiiu k d e . -6 be
adhered or Hsléeagﬁgg Iét)tg]b gh%g'r tﬁ(?rgﬁgnopfl 5? {aﬁ%%ﬁﬁ%ﬂm@g&g ?f?agpﬁ[ﬁ%%% with an
adhesi ve ormatigh sechap a thepnaplestice Blrdder 28 may bagpngrcted fromagelgdivelyust rat ed in

FIG 8) of ihidxprdive,@Bdy 0 Wolkiwifinll Surdiéhmaeridl OsdMeAataaple fdteriflb kflagont rol I er 80

may include structure {P%g %%Inh at e connection to Dbl adder 20. For 5
exanpl e, f RAPYm¥LHorige (FC) olyg¥ery dae Rensst afimeking GleAdesd0 ©8Y connect to

bl adder 20,depdund bn Asmatefidl af@nstBidticiCanit bdntfighratingad wild bétecSpniz&d By orlofnge 82 nay,

for exanpl e, .extend. fyrom housing 90 or may be a separate conponent
connect ed tosdlﬂ%giﬁﬂﬁl%?f@'% best seen in FIG 5, flange 82 nmay incl ude

addi ti onal st r uBladdee 20 gy inclade aldftionil chaterizietorimpdolethevatility &3, cofnfet ofmay al | ow

it t f f ta] i flu | | 100 | ddj.t.j t
o ovi i 1ty A0 For et MRack B b fHNer e ki For igabili s ©
t ed tsophecust 08.0In spine dbeentsollmided 280mey by whedsdovithratateriabihygt 1
TPt ol | oWt o o bl o oo b o) o 80. ane bl adder 20.
Wondr v\}r)‘|l £ tH’lt!h tolud tMe %%ghgﬁamHh.l’tﬁh%la:&%%gé%cu Lrél vdva ?\Pﬁieé%,

For exanpl e, ere flange 1nclud meabl fl ange
82 may be defitablerdevice B iR & gperip supgortiee mpersenchladder 20 may agintludma layrrdd ng 90.

Fl ange 82 rpwide@ddestel onFse Sa@bul@RywHIRIES feion Ish@Eonticl MIMMRed do. ke: dur ably and
control |l er 80 | adder 20. For exanpl e,

fluid 15 tightl onnect fluj tog b

fl ange 82 ?“Hﬁ% b@éﬁ?%ﬁ’é{’ E‘ﬂl“ge acomfertlay ey TlE"rfﬁ’f“?‘?“s‘aYFﬁP’éY bg legatesh o aphan

Bousi ng 9g,smtfa¢b ommexfioaxdtbiasacddiﬁﬂtolmb@dﬁwﬁhZGser ik ﬂk&dl 'bnhgiebilbeldr.] I'@gi bi | ibt y gap
etween the t structures and resulting_in a _dur sea at, y be

per f or med, ?ﬂ&éﬁ&%?%{mpﬁveﬁ&[‘fmg%ﬁ}dif?f’égf t&ﬂ@“@ﬁﬁﬂ%?‘ﬂﬁ’gb FEABI Y Hel%r i al  of
const ruct i aivisdre fo passgetvden & perfoWGnd Hliddert 20| preveatigy didcothfoange 82 may al so
affect its flexibilit L h thinner 20 flanges ner al | ei,ng nore
flexible than t lfn((:ilggrr’tyo{‘uf’%\ér?g%a e nﬁgu"‘tter%én PRI egsagg%sfngfalnﬁ §n§§ y be
sel ect e?d) t allpw Bviddentwolleieifito emhtrbll thodildy dfifluid ivio tud/ar ogt ofblndda@r Inalne  Wher e

fl 82 : i i : i |1 80,
ange 82 GARGRRLS, s DAHSIRTo Bkl 1 BRED RS mB e bhitufla b Hufi@iii O1 | €7

it is preferred _such connection be reversib nmp ange 82
may snap orsisgpmiipatesistsithab pllaxy it to infirn aad/er dedate blgddes 0.t Fagexpmpimes ol | er 80.

Addi tional imiska6d FEG.FBhe BBmp A BRI Rtichal MiOPBLEndudihgd HoSefd mhet ween
flange 82 and the rﬁmal nder of fluid cgg{rol | er For exanpl e, a seal,

[ 0. )
such as an 9GY§sigR P ORPVHIE AL dR0-198 PHAE lagdes 4Y Where Higguip includesni nder of
fl uihd ﬁmsnt gllq&déen, ﬁgor thdy?r,@b\?i@em&ﬁdlﬁlbny, tgéeoﬁﬁngzhfayaé pﬁ){_ﬁgeldf vyfd at abl eddevi ce
such t hat adder n uid controller are rever.s nnect ed,
rat her tharf® 1066?{%?"3?@ hgse pyrgRn rt‘ﬁ?ff?WF‘?égtyéﬁﬁﬁgﬁhlﬁ' t?"h?f@%/sﬁﬁ'f”y connect ed.
I n either cyaseofpumgs,  sehas diaplirggncpmpe,atayaiso &¢ isodvso lbigeasnimyallew t8@ump porti ons
of fluid c o fepal. t ti entire
i1 at abi o it bfasbth b nhSA Rl Beal BB me AL NR AR AT T E
of one conpiwhemibe a@hsieichys fopexample, abter flurkpoapingdleviess sushes somepueci | i tat e the

CONMEC {0N RHHERR oab A2 0 it AP0 B, O IREATPI ©, bl acder

20 may have a portion construct o facilitate connéction fluid
control l er 80 tBuicariteder 80gnaydlireqs fluid flgw ipenyinpraper ponsistent Withiést r at ed

construction. For example, where fluid controller 80 includes a pump with motor 84 and

impeller 86, impeller 86 may draw fluid into, or out of, bladder 20 through a conduit 88, In

some embodiments, conduit 88 may be positioned between motor 84 and a housing 90, as an



irtt FIGS. 7 and 13. Retainer 22 may be construction in any manner that wll
facilitate connection between bl adder 20 and fluid controller 80, such as
by nechanically supporting fluid controller 80. For exanple, retainer 22
may be constricted as a strap positioned across fluid controller 80. 5 It
will now be clear that fluid controller 80 nmay be positioned wthin bladder
20 in a variety of ways. For exanple, fduid controller 80 may include a
flange 82 that positions it at least partially within bladder 20. The size

and shape o n %Hﬂ@ e 0. np 80
that is pos?rtnluolﬁe%&e [ nmbﬁhggﬁﬂdﬁ%gﬁﬂﬁ ltateggglﬁvgéﬁlm%w&g{e@q?g‘hﬁ% i ncl ude
a recess anBowEing 99 thabierewids e irver waskingseo! e pmp. oﬂeamm% ey alshesrveefdess and
attached t oeghthphl @Pelsct B8 inhePdorRingi b Phe Pinh 844 to ProvRb o C4dREGioh BGRELONS W thin

the recess. Fluid control]er BO nmay be oprated by any conventional control
mechani sm  8vjd goniroles $0 spd bladdar 0power switch. Fluid controller 80 may al so

Id ncl udelgost r gctmfeatlsa I’VéKéEH’H lid M@udet 44 ﬂtn@suatrslgsr ke rthe%ﬁmpgté"%)lﬁb taf adj u fSlt e gt
evi ce ev e _separate or separable from fl ui
control | er g’@ Jﬁgﬁ‘éﬁg A1 tt'j"et?'o"g IFB‘P%/%‘?“%G“‘{%& S fjuless dhap AGHRERAOF @hot el y. 15 In
one enbodi n’elﬂhtabladxjamsstsrrﬂm pub@ihgyehe HOGgnied todndhatd @n b shridRlyipaGerfiQ fiuiiont r ol | i ng
fluid controller 8 Adj ust ment . devi ce .10 ud refor
control I'i ng™ gjr att ]oonactii?vqfardesu d@%??%g?gfyfgtfpaﬁgﬁae@ﬂ%q% *V#8j ust ment
devi ce 100 Mump@lsuday&esodmdtcormmmaspxuwvaxowsmstacdmblbozowmmxener gi zes and
de- energpze gt?ﬁﬁg}g- ARl y be any of
t he mangbweﬁ omlsﬁ’eakﬁgﬁli‘#s%%gﬁms% ecéuﬁ{?efgbcg%éegﬂy%g nv?/cgj)’ a(S:ngnductors to
suppl y el ecmes eitend betterylifsoilhr pustp mwelsomqnﬁ@rim berayietap bmatlt)mekpunp to be
ener gi zed Sgifpfhed oﬁﬁm fng'cggahlﬁl §i%e, E&v@gg@fsuﬁﬁmn,%sg%éﬂg%gon Qﬁ\’;bs? tha g‘gco may al so

i ncl ude structure that ditects e deflation of exanple, a

second swi t ¥ecishfor pegdipdar aPPIl@aTéﬂnfaéUfll ksriecopnigeddy &Pﬁi)c’ftsbﬂl@em attt € bl adder 20.

In some enbodi MM confrbikr 80 cntaylbmhtﬁee@@fﬁ?matcﬂwﬂ%ﬁa@m& aflow¥ab ve whi ch
In these enbodlnents

nmust be ope ed. to eflation o bIa der 20.

adj ust ment fagiones ‘?%Bedn&gpﬁflwttﬂﬁlep BstiCtionof fhe anqys ArrRRoaRTT.efiv

el ect r o- mectvatioliza 8O wilDeywith thathatere bHMAd toawolibe 80 @idiagypdiip datttafi»d@bwﬁ% For
exanple, a &lvmt Qﬂﬂ.o ar{ act upon a mechani cal openi ng mechani sm or
activate a Sorenord 1 o0 open a valve, such as valve 122, and all ow
defl ati on of bl eFdidéconﬂOHerISﬁlmaylbe @nivogi teitddert A0én arylmeandritat allosvsepened is a
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pressure V\naft)“hrlﬁﬁ E‘?‘Jgﬁl W‘@%ﬁ@%ﬂb% ﬁn%gﬁg&e%f’ &se ggﬁﬂd ﬂ%gra\%/gesrtr%%ﬁ ncl ude a
di aphr agfn 130¢s patanterfere witlyibel u@@ébh@l@% \Fat eremple dnflagsbie dsyicé LUinay sr essure from
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withdraw fluid from bl add I n one enbodi ment, adjustment device

100 is conn¥degfipid °P‘EF°I‘HP‘iﬁ0dS B%‘WPP-‘?S‘I_ a? Bpst ptially it bladder?g fividbeontroliesj ust ment
devi ce 100 gowyinhet GRS i dhelude éf mﬂaehbeqehé@llol & oBRmBbdiRet GRY SRdrRAt | Y

| ocat ed posit c t hat e und, . par | cul arly when inflatable
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def | ati Gp Ofc dole@ Gl tnaPiP witl A oGt 1S LORAL: whE Via&Rr APhen BRAS SR Bcavher € a
val ve nust be opened to defl ate bl adder 20, adjustment device 100 may be in
mechani cal e6vatTherainteholsrrmectiqui d control ler 80 to di sengage the val ve.

I n one embodi MeRyhereat Edﬁtta%m%ﬁ’gffﬁﬁtl Gdirdifel m@boﬁtfb\&e&mﬁ@@tamyzdoﬁ niah)
nmechani cal conmuni catl on with fluid controlle alve. is The

connect i on OB todylasden Al it a‘lﬁé%nﬁ"é%ﬁmdﬁﬂmﬁfﬁmtg&ﬁ“%? 28l ey be
secure. FordeRiaiPbullowindsitedenstipeld ATRI frongblhddst 108 For G@Mple chladidér 20@w@r Si bl y

|l ocks to fluid controller 80. Wiere adjustnent device 104 |ocks to fluid
controll er 80, adjustnent device 100 and fluid controller 80 nmay include
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nore spring latches 114 that mate with inpressions 116 in other | ocking
nechanlsntllz Elther Iocklng nechanlsntllo 112 my be Iocated on. elther
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a substantially fluid inperneable bladder; and a fluid controller
conprising an electrically powered punp and at |east partly positioned

wi thin the bladder. The fluid controller may be constructed and arranged
such that a majority of the fluid controller is positioned within the

bl adder. The fluid controller may be constructed and arranged such that
substantially all of the fluid controller is positioned within the bl adder.
The bl adder may conprise a recess sized to accommpbdate at | east a portion

of the Tl uid,GRAKLPLhRE f %ﬂr]])gtéofnltthQdg%ﬁé?le,%ﬁch@Wtﬁm%mh%% &*E‘%H%\.”g- The

housi ng may conprise a 1at . connects to the bl adder ui d
control | er Inese esbadimenteancoutlptd A6 Gllysated ia GHpSe pEfluideonirellay faigdealed 8\ r errai nder
of the fluiyhgeenproller my be constructed and arranged to be renopvable

fromthe flange. The flange may conprise a fluid in?errreable wal | that
connects to a hﬂﬂ@icﬁ@%méh@ﬁlwqdﬁﬁ%wfﬂéﬂﬂl%‘?cw ion tarblpdderd). BBnnect to

t he housi n@xapie} uidebhtillle0f0 thdyandhidld & pbxlion ddafted obkheSias bladiet £, sU¥RYs CONPri se
a first | om mecrh;nl S ,apgﬁg agi ust nent devi ce i nClgli,J\gl m}:; a. second

| ocki ng me edhes jIhtrptedin Efe 2085 82 BArEy 18 FpPlpasrisnden heysiweOP ¢ st

| ocki ng meehmay Baa separite co@nad cetmbatalng halep 0 Astyestfstentih BIG. GOfigppd &2 a fir st
switch electri.cal,l onnected to.,the and . r,source such that
first sw t ci it dipringie, s s a0 iR Seep? Sl e Aot itfy o 1

nechani cal Ipgrfammtiec factidne indluibdoneollsf 100Headdition tb movidingh t@necioe poisthat it may
sel ect i ¥0¢| %cg%‘i’a%&er?zb?w'{a@%e‘gﬁg%‘gi% Rhfbelel & Hobidist 005 g Pe &AHectdiGnfifteNd SwWi tch

are in I Xe prOX|mtyt
and in any manner that allows it to fluid tightly connect fluid controller 80 and bladder 20.

For example, where flange 82 includes a fluid impermeable wall 83, flange 82 may be
connected to housing 90 at or near outlet 120 from housing 90.
Flange 82 may be constructed of any material that allows it to durably and fluid

15 tightly connect fluid controller 80 to bladder 20. For example, flange 82 may be constructed
o a material that is more flexible than housing 90, but less flexible than bladder 20, bridging
the flexibility gap between the two structures and resulting in a durable seal that may be
performed, for example, by heat sealing. One example suitable material of construction of
flange 82 is PVC. The thickness of flange 82 may also affect its flexibility, with thinner

20 flanges generally being more flexible than thicker flanges. Thus the thickness of flange 82
may be selected to provide a desired flexibility with a given material.

Where flange 82 connects to housing 90 or another portion of fluid controller 80, it
is preferred that such conmnection be reversible. For example flange 82 may snap or screw
together with another portion of fluid controller 80. Additional structure may be included to

25  promote a fluid seal between flange 82 and the remainder of fluid controller 80. For
example, a seal, such as an o-ring, may be placed between flange 82 and the remainder of
fluid controller 80. It is also possible to construct the inflatable device such that bladder 20
and fluid controller 80 are reversibly connected, rather than two portions of fluid controller
80 being reversibly connected. In either case, the reversible connection allows the removal

30  of portions of fluid controller 80 for repair or replacement, preventing the entire inflatable
device from having to be disposed of in the event of a failure of one component.

Bladder 20 may also include structure to facilitate the connection between bladder
20 and fluid controller 80. For example, bladder 20 may have a portion constructed to

facilitate connection of fluid controller 80 to bladder 20, such as a retainer 22 as illustrated



anot her. The adjustnent device may further conprise a top portion and the
first swtch and the second switch nay be positioned on the top portion.
The inflatabl e device may further conprise an adjustnent device including:
a first switch electrically connected to the punp and a power source such
that the first swtch may sel ectively energize t he punp; and a second
switch electrically connected to a po\ source and el ectro-nmechanically
connected to a valve of the fluid controller such that it may selectively
open the v I a sol enoi d.
The 1 ui d coryasy fiL B, Rehble FRGAA0 Gy CORDRE) LPRU RTINS 8 £0 the
val ve that W@f@ntbn@e%blﬂf@c apd 8uid gentrofies §0.neh ag by mechadicglysitioging The
menber may Mg RARGHLED. (Rr BEnBR! Rineth2ayde %&Msﬁ'ﬁbdqgagtﬂa %Qhﬁkﬁl%&@d}!‘%ssdev' ce.
The nenber be a stem Thére is al so provided a conbination of a fluid
controllerfgﬁﬁﬁp? dlerd)-an el ectrically powered punp and an inflatable

devi ce, £onpri SitRgll ndwk: didatlihg: fRATGoRMbIleLE0 ﬁﬂlfﬁé%h@&ea Qithin Blalidd b@inaP! € devi ce
such that the exteri ﬁgd i.nfl at abl e

Govi ce tn BT A o Beints R oy e e et HansS g Bltronons i 1 & of
t he i nfl at débtepartially within bladder T(he]i'}e sﬂszﬂIsE@epf ﬂnngdminw‘bel salkdted 1lbrosy St em
contror | of BehoBtRSH RS &) datiepoiSnch IRERTRAR: 20 ABHGE oty MR 2B Ger and
conprisingiammhasmm$@mkmngumucmaﬁ0smgbemﬂmawdammmSMH®m$sdmwumhmhncluding a
second @Cﬂﬁ&rgﬁﬁﬁﬂﬁﬁﬂ@ﬂa‘a&é ﬁo@ai&mﬁlgﬂfe%vc%sS' bly mate with the

first |locking ne ust nent device further conprise
Fluid controller 80 may be operatcd by any convcn’aonal control mechanism, such a

conventional power switch. Fluid controller 80 may also include a structure for controlling
fluid controller 80, such a adjustment device 100. Adjustment device 100 may be separate
or separable from fluid controller 80 to allow fluid controller 80 to be controlled remotely.

15 In one embodiment, adjustment device 100 is a hand-held device for controlling fluid
controller 80,

Adjustment device 100 may include structure for controlling the operation of fluid
controller 80. For example, adjustment device 100 may include a conventional power
switch 102 that energizes and de-energizes a pump within fluid controller 80. Switch 102

20  may be any of the many well-known mechanisms for selectively connecting two conductors
to supply electricity to a point of use. Switch 102 may allow the pump to be energized such
that it inflates bladder 20. Adjustment device 100 may also include structure that directs the
deflation of bladder 20. For example, a second switch may reverse the direction of the
pu:ﬁp to deflate bladder 20. In some embodiments, fluid controller 80 may incorporate a

25 valve which must be opened to allow deflation of bladder 20. In these embodiments,
adjustment device 100 may also include structure to mechanically or electro-mechanically
open a valve to allow deflation of bladder 20, For example, a switch 106 may act upon a
mechanical opening mechanism or activate a solenoid 104 to open a valve, such as valve
122, and allow deflation of bladder 20. In one embodiment, the valve that is opened is a

30  self-sealing valve, meaning that it is held closed, at least in part, by pressure within bladder
20. For example, a self sealing valve may include a diaphragm 124 that is urged against a
valve seat 126 by fluid pressure from within bladder 20. Optionally, switch 106 may also
energize the pump to withdraw fluid from bladder 20.



a top portion a first switch having a first position and a second position,
positioned on the top portion and electrically connected to the punp and a
power source; and a second switch positioned on the top portion and

nmechani cal 'y connected to a valve. The punp may be an electrically powered
punp and the fluid controller may be at |east partly positioned within the
bl adder. The mgjority of the fluid congroller may be positioned within the
bl adder. Substantially all of the flurd controller may be positioned within

t he bl adder. bl adde cess sj ze n d to
accomodat e at f’%é’gtem ‘%‘3?% gjr%m I%%Evme ﬁﬁs congsE a%%ﬁ%pﬁ%g rﬁ?ff%ql g@e a housing
and t he houkis agberiiryernt,adjustchentalevitealff enay hatonn@mde@ﬂm'd cémrolltre80ld mdder . There

| fluid
B L
el ectri cal |} ipipwes. o penple, wheeinflatshiedevivy 1¥alabed, ﬂatdctomllad}mayrtsnt devi ce,
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source such that the first switch sel ectivel éaener |ze t he punp, and a
second swi t%H %Feéwhqnéhqw%ﬁmé%aowl derpraipeon adigtimert dayiep 100, such as

el ect r o- NeCHiaihes 3bd, Y0EQAREHEDS ndy Be M@dté(ﬂm@fi]u&tﬂﬁntfdleﬂbéjl 00@rch ) dess. SUCh t hat
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as illustrated in FIG. 4. Attachment of adjustment device 100 to fluid controller 80 may also

10 facilitate deflation of bladder 20 with adjustment device 100. For example, where a valve
must be opened to deflate bladder 20, adjustment device 100 may be in mechanical
communication with fluid controller 80 to disengage the valve. In one embodiment, a
button 108 on adjustment device 100 may be in mechanical communication with fluid
controller 80 to open a valve.

15 The connection between adjustment device 100 and fluid controller 80 may be
secure. For example, in one embodiment, adjustment device 100 reversibly locks to fluid
controller 80. Where adjustment device 100 locks to fluid controller 80, adjustment device
100 and fluid controller 80 may include mating locking mechanisms 110, 112. Locking
mechanisms 110 and 112 may be constructed in any manner and using any material(s) that

20  allow locking mechanisms 110, 112 to reversibly lock together, By “lock” it is meant that
two mechanisms fit together in such a way that a force must be overcome to separate them.
In one embodiment, one locking mechanism 110 includes one or more spring latches I1 14
that mate with impressions 116 in other locking mechanism 112. Either locking mechanism
110, 112 may be located on either of adjustment device 100 or fluid controller 80.

25 Having thus described certain embodiments of the inflatable device of the
application, various alterations, modifications and improvements will be apparent to those of
ordinary skill in the art. Such alterations, variations and improvements are intended to be
within the spirit and scope of the application. Accordingly, the foregoing description is by
way of example and is not intended to be limiting. .

30



13 Cains 1. An inflatable device, conprising: a substantially fluid

i nper neabl e bl adder; and a fluid controller conprising an electrically
power ed punp, the punp being 5 disposed at |least partially within a profile
of the bl adder, and the fluid controller being coupled to the inflatable

bl adder in a position, and in the posigtion the fluid controller being
adapted to permt air to exit the bladder through the fluid controller and
to be provided to the bl adder through the fluid controller. 10 2. An

i nfl at ablﬁleggeigipp@i@qcagnﬁﬁmw @cvidedédtpkisingherein the fluid controller is
constructed and arranﬂed such that a mpjority of the fluid controller is

posi ti oned wi tah?itht%ﬂ’i@ pilgid imeweabhé’lﬂd%ﬁ . 3. An inflatable device
according to %lfﬁlgﬂgntﬁ)wgte{o‘?ﬁ}{a}isf %nfehéd{rféa?ﬁﬁ&ﬁé%d fifmp &ndla 1&RNSAHyct ed and

arranged such that substanti all of e fluird controller is positioned
wi t hi n t hesjtiooéd withiofthd bladdsk.adder. 4. An infl atabl e device according to any
one of the preceding clains, wherein the fluid controller conprises a
housing. 20 5. An inflatable device according to claim4, wherein the

housi ng coRPALE&Sntoller aag®eiconeutRABhY aremaaEaick that @ naeitpbfhddiuid 14 6. An
i nfl at abl e devi ce aggordin%,to gn one of the preceding clains, wherein the
fluid corgonBpiiess pasitipned within the Hé@”inperneably connected to the bl adder

7. An inflatable device according to claim6, wherein the flange conprises
a fluid 5 inperneable wall that connects to a housing of the inflatable

devi ce. 8TheAftuid néritmilabiney besinseudetmddimpgadsuch diphsubstanitrdyallofthee f1ange is
In contach ML olter is positioned within the bladder.

The bladder may comprise a recess sized to accommodate at least a portion of the fluid

controller.

The fluid controller may comprise a housing.

The housing may comprise a flange that.connects to the bladder.

The fluid controller may comprise a flange that connects to the bladder.

A remainder of the fluid controller may be constructed and arranged to be removable

from the flange.

The flange may comprise a fluid impermeable wall that connects to a housing of the

inflatable device.
The flange may connect to the housing at an outlet of the housing.
The fluid controller may comprise a first locking mechanism and an adjustment device

including a second locking mechanism sized and adapted to reversibly mate with the first

locking mechanism.



t he housing at an outlet of the housing. 10 9. An inflatable device
according to any one of clains 6 to 8 wherein a remainder of the fluid
controller is constructed and arranged to be renovable fromthe flange. 10.
An infl atabl e device according to any one of clains 6 to 9, wherein the

fl ange conprises a recess. 15 11. An 'Wflat abl e device according to any one
of the preceding clains, wherein the uid controller conprises a first

| ocki ng mechani sm and an adj ust nent devi ce including a second | ocking
nechani sl aRdmAdnd dadanhSdfukBer®irivé t h the first |ocking mechanism 20
12. An inflatable device according to claim211l, wherein the trrent
devi ce furt hera fisgprich glsctrigally sosncaied todhe RyraR 14 2ROy S%‘Hﬁ?]@@géféft Bt he punp
and a po gswitch may sel ectively energize the
punp; Wltcﬁgﬁg%gg%@%@ ?ézetnﬁgﬁﬂﬁg’m cally connected to a valve of the
fluid cont r ol IaESI‘eccﬁldcsh/nfchatechamcraiﬂy cemgleeted tovevatveopishe fiid contreler sudher ei n t he
first svm'hch and gog\ SW arelnflxed proximty to one another. 5 13.
An i nf | at'a#¥i'Emge ‘Ef’ 388?% 428 clai m 12, wherein the adjustnent device
further conprigsgeid tHedRstadilch @ﬂd gdedong siittisire swfikepraxichityne osecond swit ch
are positioned on the top portion. 14. An infl atable device according to
any one omothge preceding clainms further 10 conprising an adjustnent device,
including: a first switch electrically connected to the punp and a power
source such that the first switch may sel ectively energize the punp; and a
second svllecddjstreat deded tyy ﬁmhnemmise @ tap potiver arsldhe Gt switchednd the o

nmechani cal I conn cte ve fluid controller such that it may

of
sel ecti vesl SVIGR LY QOWEPV% onqtae ORrP i at abl e device according to claim
14, wherein the el ect r o- nechani cal

The inflatable device may further comprise an adjustment device including:

a first switch electrically connected to the pump and a power source such that the
first switch may selectively energize the pump; and

a second switch electrically connected to a power source and electro-mechanically

connected to a valve of the fluid controller such that it may selectively open the valve.

The electro-mechanical connection may comprise a solenoid.

The fluid controller may comprise a valve and a member connected to the valve that

moves the valve between an open and a closed position.

The member may be adapted to be actuated by a switch on an adjustment device.

The member may be a stem.

There is also provided a combination of a fluid controller comprising an electrically
powered pump and an inflatable device, comprising:

the fluid controller connected to the inflatable device such that the exterior profile
of the fluid controller and inflatable device in combination is essentially the same as the

exterior profile of the inflatable device.



connection conprises a solenoid. 20 16. An inflatable device according to
any one of the preceding clains, wherein the fluid controller conprises a
val ve and a nmenber connected to the valve that noves the val ve between an
open and a cl osed position. 16 17. An inflatable device according to
claim 16, wherein the nmenber is adapt to be actuated by a switch on an
adj ust nent device. 18. An infl atable device according to claim16 or claim
17, wherein the nmenber is a 5 stem 19. An infl atable device according to
any one of the preceding clains, wherein the fluid controller is connected
to the substantially fluid inpernmeabl e bl adder such that the exterior

profil e dfheteie alsp prayidedraninflatable systemsepmprisei al |y f1 ui d i nper meabl e bl adder
in 1 o conbinat,i i i ] s the exterior profile of the
substantialIy%fpﬁgﬁhﬁHggﬁﬁgggﬁéh%ngﬁgﬁggggﬁ An infl atabl e devi ce according
to any one of atfhed poreedds cgnpristigns, wherein a recess is forned by the fluid

controller. 15 21. An inflatable device a r g to,an ne o he
precedi ng cl ai ms, RPEFEH ﬂ?“ffgcoﬂmlﬁ“?aélogtw @ggesﬁa%%; f‘f’%\?qrt/(prgstl)%s%atiﬁrg{rled within
a recess Jpfkihg\@edBhism@bnd he bl adder. 22. An inflatable device according to
any one of the preceding clains, wherein the 2o punp is entirely external
to the bl adder. 23anadjustfenpderiedneluding a secondlogking meshapigm siged #1d t he
precedin | er e j i s permanently coupled to

t he bIadg%gﬁéﬁﬂ§§v%g$6§hﬁfh?@gﬁégﬁgk@ggé%%hggggkding to any one of the
precedi ng cl ai ns, wherein the

The adjustment device may further comprise

a top portion

a first switch having a first position and a second position, positioned on the top
portion and electrically connected to the pump and a power source; and

a second switch positioned on the top portion and mechanically connected to a

valve,

The pump may be an electrically powered pump and the fluid controller may be at least

partly positioned within the bladder.

The majority of the fluid controller may be positioned within the bladder.

Substantially all of the fluid controller may be positioned within the bladder.

The bladder may include a recess sized and configured to accommodate at least a portion

of the pump.

The pump may include a housing and the housing may include a flange that connected to
the bladder.

There is also provided an inflatable device comprising:

a substantially fluid impermeable bladder; and



punp is externally accessible. 25. An inflatable device according to any
one of the preceding clains, further 5 conprising a flange inperneably
connected to the bladder, the flange form ng a recess, wherein the punp is
at least partially positioned within the profile of the bladder. 26. An

i nflatable device according to any ong)of the preceding clains, wherein the
fluid controller is configured to permt air to exit the bladder at a user
selectable rate. to 27. An infl atabl e device according to any one of the
precedi ng cl aigfhyid ¥éHeroBkefc isfighp is at least partially external to the

bl adder. 28. An infl atabl e device according to any one of the preceding

cl ai ns, wherein théngciicadiieewered PRI mattress. 29. An inflatable device
according to any o f ceding clainms, wherein the fluid controller
conprises a val ve {A%ngﬁaﬂﬂghvlg@%’ at%ﬂe air exits the bladder. 20 30. An

i nfl at abl e devi ce, aanadjpstinenhdevia@ncamyrisaigabl e bl adder; and a fluid
controller including an ectrically powered the fluid controller
being at |east partiall §?58§Wfﬁ°g§]§@¥'ﬁﬁﬁkﬁoﬁn?w§ﬁgﬁelpé'“&?a‘}dﬁé’%eédder such
that the Qxteh@ thittRS fitsCswitchihsy deldeiivhly etrgiad thepumpdanidnf | at abl e bl adder in
conmbination is essentially the =~ 18 sane as the exterior profile of the
inflatabl e bl adder, at PRsgesndgwiieh elegrically coprectadiip @ PEWRE So8TCdRdt hat i s

posi tione i-t.hi - ' f ' ' fromthe
exterior %?cﬂohﬁéﬁfggﬂﬁog% ttﬁg Vﬂlﬁiogh%gﬁlﬁ %%p&b%?ﬁgﬁggglﬁ ed to permt
exhaust i oseleofivaly opestthavalser sel ectable rate fromthe bl adder through the
fluid controller. s 31. An inflatable device according to claim30, wherein
the fluid controller is permanently connected to the bladder. 32. An

i nfl at abl ehORHeEM&BEREAIcBBndcBol By Bordprise'a seleabid 31, wherein the fluid



1o controller conprises: a valve, and a user interface nechanically coupled
to the valve, the user interface being adapted to permt a user to
mechani cal Iy mani pul ate the valve. 15 33. An inflatable device according to
claim 32, wherein the user interface is configured to permt a user to

rel ease air fromthe bladder at a seleqggable rate. 34. An inflatable device
according to any one of clains 30 to 33, wherein the punp is at | east
partial |y @agessi ble fromthe exterior of the bladder. 20 35. An inflatable
devi ce according to any one of clains 30 to 34, wherein the punp is at

| east parti al | yARGIREHIDIK il OmpigneXxt erior of the bl adder. 19 36. An
i nfl atabl e device according to any one of clains 30 to 35, wherein the

bl adder forns . [.nfd vi ce according to any one of
clainms 30 to 3%‘,% %{1@?@@%@@&1}]‘7@ le%t(l)a?li%lglaﬁ(gr conprises a valve through
which the air exrisjt.a t he Fl adder... 38. @n i nfl at ablg sf\%t m conprising: a
substanti al |y 4 t¥f CPREXISEOMPESIHE 20 glectricallypawered pHmpothe PYMPHENg s i si ng:
to a punp in fluid communication with the bladder through a valve and
conpri Si nglisposed aftlegsppatinldy withivemprofile ofiite bladdetj anskthe fluidkoniroHer beiigudi ng a
first swtch nechanically connected to the valve and adapted to

mechani caldoypled teitteanflateble hladder ianchoaitivacarndn tecpdsitipnrtae Aafi @atrsilged and
adapted to connect with the first |ocking mechanism 15 39. An inflatable

syst em acasir Maplea 16 périnilt S8to Hiiethe bhdiGahRUEN HIMAH cHRYAIRE ahaid her
conprises: a top portion;

provided to the bladder through the fluid controller.

10 2. An inflatable device according to claim 1, wherein the fluid controller is
constructed and arranged such that a majority of the fluid controller is positioned within

the profile of the bladder.

3. An inflatable device according to claim 2, wherein the fluid controller is
15 constructed and arranged such that substantially all of the fluid controller is positioned

within the profile of the bladder.

4. An inflatable device according to any one of the preceding claims, wherein the
fluid controller comprises a housing.

20
5. An inflatable device according to claim 4, wherein the housing comprises a

flange impermeably connected to the bladder.



a second switch having a first portion and a second position, positioned on
the 20 top portion and electrically connected to the punp and a power
source; and wherein the first switch is positioned on the top portion. 20
40. An inflatable systemaccording to claim38 or claim39, wherein the
punp is an electrically powered punp and the fluid controller is at |east
partly positioned within the profile of the bladder. 5 41. An inflatable

syst em acaor di nn inflatabl devit?, acvdidingito afy o o thé Yreabdihfelaiths|ivehetdintieol | er is
positioned within the profile of the bladder. 42. An inflatable system

accor di ng gy %ﬁidﬁl‘eﬂéomﬁ\‘fs%ﬁﬁiﬂ&ngéﬂ?%e%%ilﬂ&Eé(mf%ilt%d?i% telftaddet! d controller is

positioned within the profile of the bl adder. An 1 nfl atable system
according to any one of clainms 40 to 42, wherein the bl adder includes a
recess sized and configured to accommodate at | east portion of the fluid

controller, 15 44. [ nfl at abl e .system accordi ng,tq any one. of clajns 40
to 43, whérein %@fﬁfaﬁ,eoéegmta%qrfl@g 9 ﬁ@?‘ﬂée%’ilﬁreﬁbﬂl}gi SQFINRIERES H@H&i ng
includes a flange that connects to the bladder. 45. An inflatable system
accor di*ng Imgempfpblgnwal that cannasts3g athgusing ofiheireflatablpdeviee. adj ust ment devi ce
is adapted such that, when the first |ocking nechanismis connected to the
second | ocki ng nmechanism the first switch is nechanically connected to the
val ve. 21 46. An inflatable systemaccording to any one of clainms 38 to
45, whereig t heAbinfidehble devioemceordiielté €B$m 7, wherein the flange is in contact with

the housing at an outlet of the housing.

10 9. An inflatable device according to any one of claims 6 to 8, wherein a remainder

of the fluid controller is constructed and arranged to be removable from the flange.

10.  An inflatable device according to any one of claims 6 to 9, wherein the flange
COMPTises a recess.

15
11.  Aninflatable device according to any one of the preceding claims, wherein the
fluid controller comprises a first locking mechanism and an adjustment device including
a second locking mechanism sized and adapted to mate with the first locking
mechanism.

20
12. An inflatable device according to claim 11, wherein the adjustment device
further comprises:

a first switch electrically connected to the pump and a power source such that

the first switch may selectively energize the pump; and



47. An infl atable device, conprising: 5 a substantially fluid inperneable
bl adder; a fluid controller conprising: an electrically powered punp, and a
self sealing valve; and to an adjustnent device, conprising: a first switch
el ectrically connected to the punp and an at | east one power source such
that the first switch may sel ectively amergi ze the punp, and a second
swtch electrically connected to the at | east one power 15 source and

el ect r o- mechaniacsetdnd ssdrvhatdchenically drnsabd toseedlvagr thalivil @ntroher dukhi d
controller, such that it nay selectively open the self sealing valve. 48.

An inflat qgm ggyg&@ct@gwﬁgh@& Jov&l aim 47, wherein the el ectro-nechani cal
connection conprises a solenoid. 20 49. An inflatable device according to

claim 47 or | R RS]S9 sBhARLSTc AR FTBH TS 50 e

i nfl at abl e devi ce, subs

bl adder; and a f|UId controller conprising an electrlcally power ed punp;
wherein the fluid controller is fixedly connected to the bladder in a
position such that the punp is |ocated onlg partially within a profile of
the bl 4dddd; arfth ifletabladeavice asepringde claimd 25 whergingbe adiustimsnt deyieedapt ed t o
permt air to exit the bl adder through the fluid controller and be provided
to the bl dudiesr compasesa toh@oftian aiddbafirsobwiteh arfllthe fevond bwatlaleosidvhae
according to claimb50, wherein the fluid controller is constructed and
arranged swahe todpagfortioriraj ority of the fluid controller is positioned within
lo the profile of the bladder. 52. An inflatable device according to claim
50 or 51, wherein the fluid controller conprises a housing having a flange
that connects to the bladder. 15 53. An infl atable device according to any

one of clgiyms 5, f¢.pple d’g@f"creeaicgorh{h% to any one of the preceding claims further

10 comprising an adjustment device, including:
a first switch electrically connected to the pump and a power source such that
the first switch may selectively energize the pump; and
a second switch electrically connected to a power source and electro-
mechanically connected to a valve of the fluid controller such that it may selectively

15  open the valve.

15.  Aninflatable device according to claim 14, wherein the electro-mechanical

connection comprises a solenoid.

20 16.  Aninflatable device according to any one of the preceding claims, wherein the
fluid controller comprises a valve and a member connected to the valve that moves the

valve between an open and a closed position.



bl adder forns a mattress. 54. An inflatable device according to any one of
clains 50 to 53, wherein the fluid controller conprises a valve through
which the air exits the bladder. 20 55. An inflatable device, conprising: a
substantially fluid inperneabl e bladder; and a fluid controller conprising
an electrically powered punp, the fluidecontroller being permanently
connected to the inflatable bladder, and the fluid controller being at 23

| east partli7al | yApisslatabiedelios dcbording tpchiim |16, wheretnethb hgiier issddaptetl fabe t he
external profile of the fluid controller and inflatable bladder in

combi nat i QRjafeddySLRMitch! dnyarl MustabR Roicthe exterior profile of the
i nfl atabl e bl addér alone, at least a portion of the fluid controller being

accessible fromthe exterior of the bladder, and the fluid controller being
adapted to permt exhaustion of air fromthe bl adder through the fluid

controller,,at a, sel ble.rate. .s6. .intl atabl e deyice according to
claimSs, Mher é?\rhu{fﬁgatbfq Vbcecagﬁ?rPHatgéﬁ%gﬁﬂrg%émgw‘é’hvgmﬁﬁ%@é‘ﬂ”ﬁ%ach t he
air exits the bladder. 10 is 20 . A?. A Al. A Al9. A9. A
DAL Ay, AFSEIN L ANy (. A(f. AGR A; S. ASY . ANS, . Afr. AS. A f.Af. A S. Af
_kn*-LXvLjnrz® KC{voje [V]ca]ca]ca]ca]ca
Ul c”a] ca] ca] ca] ca] cha] ca] cRa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
19.  Aninflatable device according to any one of the preceding claims, wherein the
fluid controller is connected to the substantially fluid impermeable bladder such that the
exterior profile of the fluid controller and substantially fluid impermeable bladder in

10 combination is essentially the same as the exterior profile of the substantially fluid

impermeable bladder.

20.  An inflatable device according to any one of the preceding claims, wherein a
recess is formed by the fluid controller.

15
21. An inflatable device according to any one of the preceding claims, wherein the

pump is at least partially positioned within a recess in the wall of the bladder.

22.  Aninflatable device according to any one of the preceding claims, wherein the

20  pump is entirely external to the bladder.

23.  Aninflatable device according to any one of the preceding claims, wherein the

fluid controller is permanently coupled to the bladder.
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29.  Aninflatable device according to any one of the preceding claims, wherein the

fluid controller comprises a valve through which the air exits the bladder.

20 30.  Aninflatable device, comprising:
an inflatable bladder; and
a fluid controller including an electrically powered pump, the fluid controller
being at least partially positioned within a profile of the bladder such that the exterior

profile of the fluid controller and inflatable bladder in combination is essentially the
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31. An inflatable device according to claim 30, wherein the fluid controller is

permanently connected to the bladder.

32. An inflatable device according to claim 30 or claim 31, wherein the fluid
10  controller comprises:
a valve, and
a user interface mechanically coupled to the valve, the user interface being

adapted to permit a user to mechanically manipulate the valve.

15 33.  Aninflatable device according to claim 32, wherein the user interface is

configured to permit a user to release air from the bladder at a selectable rate.

34. An inflatable device according to any one of claims 30 to 33, wherein the pump
is at least partially accessible from the exterior of the bladder.

20
35.  Aninflatable device according to any one of claims 30 to 34, wherein the pump

is at least partially accessible from the exterior of the bladder.
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10 a pump in fluid communication with the bladder through a valve and

comprising a first locking mechanism; and
an adjustment device including a first switch mechanically connected to
the valve and adapted to mechanically actuate the valve, and a second locking
mechanism sized and adapted to connect with the first locking mechanism,
15
39.  Aninflatable system according to claim 38, wherein the adjustment device
further comprises:
a top portion;
a second switch having a first portion and a second position, positioned on the
20  top portion and electrically connected to the pump and a power source; and

wherein the first switch is positioned on the top portion.
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5 1.  Aninflatable system according to claim 40, wherein a majority of the fluid

controller is positioned within the profile of the bladder.

42.  Aninflatable system according to claim 41, wherein substantially all of the fluid
controller is positioned within the profile of the bladder.

10
43.  Aninflatable system according to any one of claims 40 to 42, wherein the
bladder includes a recess sized and configured to accommodate at least portion of the

fluid controller.

15 44, An inflatable system according to any one of claims 40 to 43, wherein the fluid
controller includes a housing and the housing includes a flange that connects to the

bladder.

45.  Aninflatable system according to any one of claims 38 to 44, wherein the
20  adjustment device is adapted such that, when the first locking mechanism is connected
to the second locking mechanism, the first switch is mechanically connected to the

valve.
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0 ! -
10% & () 47.  An inflatable device, comprising:

a substantially fluid impermeable bladder;
a fluid controller comprising:
an electrically powered pump, and
a self-sealing valve; and
10 an adjustment device, comprising:

a first switch electrically connected to the pump and an at least
one power source such that the first switch may selectively energize the pump,
and

a second switch electrically connected to the at least one power

15 source and electro-mechanically connected to the self-sealing valve of the fluid

controller, such that it may selectively open the self-sealing valve.

48.  Aninflatable device according to claim 47, wherein the electro-mechanical
connection comprises a solenoid.

20
49. An inflatable device according to claim 47 or claim 48, wherein the bladder

forms a mattress.

50.  An inflatable device, comprising:
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that the pump is located only partially within a profile of the bladder, and when in the
5  position, the fluid controller is adapted to permit air to exit the bladder through the fluid

controller and be provided to the bladder through the fluid controller.

51.  An inflatable device according to claim 50, wherein the fluid controller is

constructed and arranged such that a majority of the fluid controller is positioned within

10  the profile of the bladder.

52.  Aninflatable device according to claim 50 or 51, wherein the fluid controller

comprises a housing having a flange that connects to the bladder.

15 53.  Aninflatable device according to any one of claims 50 to 52, wherein the

bladder forms a mattress.

54.  Aninflatable device according to any one of claims 50 to 53, wherein the fluid
controller comprises a valve through which the air exits the bladder.
20
55.  Aninflatable device, comprising:
a substantially fluid impermeable bladder; and
a fluid controller comprising an electrically powered pump, the fluid controller

being permanently connected to the inflatable bladder, and the fluid controller being at
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56.  Aninflatable device according to claim 55, wherein the fluid controller
comprises a valve through which the air exits the bladder.
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