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CONTROLLER AND ' STMENT DEVI CE Background 1. Field of the
“Application The mm ,’WM} s related to inflatable devices, and, nore
specifically, to an,j nflatabl e device with a recessed fl uiqdy gegtzed | er and
nodi fied adj ustnment device. 2. Description of the Related Art 1o Inflatable
devices are used in a variety of contexts , such as where buoyancy or a
cushi oned suNBEATABL® BEMICEMWITH RECESSED FLUIECONTROTIAR AN | S

desi red. Fox exanple, infMODIFENADNSIMENEDE and ot her body
supports are used for applications such as canpi ng, hospital bedding, and

bot h occasi onal and everyday bedding in the hone. Such infl atable devices
have the additional advantage that Badkerdapdee of inflation of the support

15 ¢ bg adj i sel ective support of an irregul ar object,

suchaﬂ';s 1631 per'gg'ld.e&‘ 5 %M es of inflatable devices include boats, rafts

and ot her devTkespplicationdereldied fenf@bie deﬁcé/s@aﬁcgworeépé&%&ggsto%e known for
h as air, to inflate an inflatable d&vice..

provi di ny id, su ) | 1

Typi cal I, gtﬁi’%@lﬁﬁmF é*’lfﬁsaeracwdsfhb‘ép«;nttqller and modified mijustoeent devtitee i nf | at abl e
device. In nost instances, fluid is introduced into inflatable devices
through an inlet that 20 may be sealed to retain fluid wthin the

i nfl at abk-e dcé¢scriptionef the|Ré¢lated\Ardl so serve as an outlet for deflating the

inflﬁtabl e dﬁv' ce 1? u for .use with ?n i nfl atabl e device may include a
motor that d P%}%t?bﬁ eﬁﬁ%gqr? Bied 1n-3.YArigly Of gontexs eisuchias where bugryandy, ortehe
i nf| at alvushicsd su@porbatrebdee ol FBSce T mREd Bpwa%@'mgxs GesBEh! P%%-g,[p&e, House

Typi cal ly, such electricity is provided by a connecttion t0 S
current ipflatable magiresens: eshions gng ethetdwidy suppdtatarensed for (pplichtivaseudhidsl at abl e

devi ce ixgmhk 0 F i.s. knflatable.device i.s .adapted. for use
asvia ma!tctalg1 gigﬂg y%é]%ﬁ?lg%figlgg’sana bgﬁa%%g‘éflg% g%‘%ﬁéﬁf}"ij‘é&bgg}i{ng %%}}ﬁlmfp Yehj tﬁe
shape ofinflatahie deviess hafihe iadditianal atvantheithat tied GepréeeH iﬁﬂ&ii)naoffthélidﬂuglﬁﬂm rol | er

rising a punp adapted to inflate bl adder 20
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i nfl at abl e dévyasisty fgngthedsiaseknewision providing b iyid;, kudhdasi ain e imdatelag. bl adder ;
and a flig c 0l Her. risl el ect.ri.cal |y powered pu and at | east
art 1y SHSBERORAAE EbIEIR Bl 1805 oSt S oo on e ol
const r udewce. dndnest imtagess, Huidhis intratiuced it Arflatable Hedibes thidwigH a6 MLt @Al € i S
posiLtio i thin the bl adder. %he |l yid contrgller may be constructed and
ar r"é(_sr\gegl%gt]%ﬂﬁéﬁliﬁcgttor tﬁﬂ’gtﬁ"ﬁﬁt“f@fq eﬁ%tag:le @?Yécef | Thedniebrey slspservees pasi t i oned
W thin biet fraléefing the eflhMKIesyideR Y FRAP Forifie HithenGifaEbit Advikonfgcommodat
at | east f‘ portion of the fluid

include a motor that drives an impeller, moving the fluid into, or out of, the inflatable

device. Motorized pumps may be powered by electricity. Typically, such electricity is

provided by a connection to standard house current or, where portability is desired, batteries.

25 One known inflatable device is illustrated in FIG. 1. This inflatable device is

adapted for use as a mattress and includes a bladder 20 constructed to contain air 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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controller. 15 The fluid controller may conprise a housing. The housi ng may
conprise a flange that connects to the bladder. The fluid controller my
‘conprise a flange that connects to the bl adder. The flange nmay conprise a
fluid inpermeable wall that connects to a housing of the127OD'FElf4q@t abl e
device. The flange may connect to the hgusing at an outlet or-t housi ng.
A remai nder of the fluid controller may be constructed and arranged to be
renovable 25 fromthe flange. In one gnbodi ment, the fluid controller may
conprise a first |ocking nechanisma dj ust rent device including a

second | ockidagrdiRCiaand stSice theddd proladidas ihfatabélesich) conpaisingn t h t he
first locking nechanism 30 In that enbodi nent, the adjustnent device may

further conpri se:substatiabgduidiovpermgatie bladder; andi t ch el ectrical |y connected

ener gt 26 1 he- pufd iR o BERERAHYGE L ABELG bl PUE S WP /00 o

t he fl uisd q)@mibﬁ)éd@rthmuﬁ&bhh@ar, it may selectively open the valve; wherein
the first switch and second switch are in fixed proximty to one another.
In that enbodi nent, the adjustnment device may further conprise a top

portion a”%‘e;tﬁ\éé %:(?ﬁ?{oll%y\%)ltagge anghtdbRd 3R %&ﬁg%%&hhwmgﬁﬁwéﬁthb aprd on the

top portion. ata device nmay furt onpri se "an ‘adj ust nent
devi ce, i nabholie is positionet vethin te bédddet. The fluid/contnotemeyibe¢ constractpdiapd and a

ower source ch that the first LicC el.ectivel.,y energi th X
Do Scmosrastid sk e Rl LR LSS S eSO | P
el ectropymegfiafueal 1y

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

controller.

15 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.

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

20 inflatable device.
The flange may connect to the housing at an outlet of the housing.

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

25  from the flange.

In one embodiment, 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.

30

In that embodiment, the adjustment device may further comprise:



connected to a valve of the fluid controller such that it may selectively
open the valve. The el ectro-nechani cal connection may conprise a sol enoi d.
*The fluid controller may conprise a valve and a nenber coageﬁéed to the

val ve that noves the val ve between an open and a cl osed p bril0iThe
menber may be adapted to be actuated By a switch on an adjustnent device.
The nmenber nay be a stem The fluid controller nay be connected to the
substantially fluid inperneabl e bl adder such that the exterior profile of
the fluid contd st SvitchRibcEitaBY adtineatbd 16 the pidlp P poRabercd bntidiat then
conbination is essentially the sane as the exterior profile of the

subst ant i Bist witchunay selepéysbeensraizhaaump: adn one enbodi ment, the application
is directed tq %goﬂcfg\x;l%}x%?&ﬁarg%\ﬂél(\cgn&@ i £A9e 8f t'ﬁb'?ﬁfda&hlréﬂléﬂéugﬂ uid

i nper meabl e bl adder and a t ontroller conprising an electrically

power ed pthafit aky badesivelyapeh thepabkt i oned wit hin t he bl adder -2b 17 DEC
2004 I n anot her, enbadi pent,. the application is dlrecte |nat|on of
a fluid cont ro‘l"]lleé?m&ﬁﬁf %Y‘Wb ¢} S‘%%B%W'i Cé’aﬂfwi%’b"\%’f%?ﬂ o%le "Hlo g

i nfl at abl e devi ce. The conbi nati on conprises the fluid controller connected

to the inflatable device such that the exterior profile of the %I uid

cont r ol | el th#embadingng dhg %‘I‘S&P%IdSVIH%WXQ“T r%‘ﬂfﬁlsﬁétt‘i’ﬁ)l’f’rf‘%“ &Bhtially the
same as t r3nQthedNe@ddd &vith enBitigtedbnl the 4 Rig. devi ce. I n anot her
enbodi msn?ﬁt Sﬁe&aa}ggﬂll caetclton |ls dMy e llt 0 arll1 [ nf ?abl e system conpri sing
a substanti al | y fluid inpermeabl e bl adder and a fluid controller conprising
punmp in f ni.ca ith the The caontroller further
conpr i sesjrg 1'nfl apie 1°GERT Hﬁyﬁﬂﬁ%ﬁ?‘g}?ﬁ% g’HStm(fm@Vlce ltndddmlgce i ncluding a
second | ocki nga ﬂﬁﬁélﬂlﬁﬁhsdlé&m(?aﬂ caditdc@d &pthe guip aﬁ@ypwezmoyrcmm thattthe t he
first locking mechanism Brietr Description of Drawi ngs The foregoing and

ot her adv it atiésh Ay selrstivglp PResiEe B PRIMPE 2%k nore ful Iy appreciated with
reference to t A i AN, Boish etedml EbiFce dnd decirolRBohafibaly Vi ew of
a prior art {1% Ich% d%cce W%é © S aﬁ({%%s pI%n V|eewoo aﬁ |mB,I at abl e
devi ce acc@mdun@totanvadweofdhft)ﬂddwemolbf suchdhag piphdyosstectvely ppag thgvilye. an

expl oded perspective view of a fluid controller according to one enbodi nent
of the application; FIG 4 is a perspective view of the fluid controller of
FI G 3 i nThe dsasybkafinkhbdoBinedtibftmay chbpdsd Dplenofdss- secti onal vi ew of one
enbodi ment of the application; FIG 6 is a side, schematic view of another
enbodi nent of the application; FIG 7 is a side, cross-sectional detail
view of 1hge gﬂ’ﬁ%@h&aﬁ% rrpclg cgllnﬁhseGa vdﬂe‘%nd% thémBer REMRLRA LS MR vKive\hae!f anot her
enbodi nent of the applicatio FI G IS a perspective view of anot her
enbodi nentnogés thigalappétiveert aroopen and_aﬂOE)EtDOéO@m Tiz: membgrireay tPadeptedto on The
applicati nlsd gected o ssed fluid
controlle Q%Ldate SngCh r]%d?‘rerﬁl ean?iﬂp‘ll q’ﬁ%@%ﬁ]ggd& Eye?eeé %‘éﬁa fluid
controller is a deV|ce capable of

The fluid controller may be connected to the substantially fluid impermeable bladder
such that the exterior profile of the fluid controller and substantially fluid impermeable
bladder in combination is essentially the same as the exterior profile of the substantially

fluid impermeable bladder.

In one embodiment, the application is directed to an inflatable device comprising a
substantially fluid impermeable bladder and a fluid controller comprising an electrically

powered pump at least partly positioned within the bladder.



regulating fluid flow and may include various conponents, such as a
housi.ng, valve, fluid 5 conduit, punp, and the like. In one enbodi nent, the
‘application is directed to an inflatable device including a substantially
fluid inpermeabl e bl adder and a fluid controller conprisi nzgngg ﬁ@,’ect rically
powered punp at least partly positiongg within the bl add«gr. ed herein,
an object, such as a fluid controller, that is "positioned within" a
bl adder occupies a portion of the volune that would normally be occupi ed by
t he bl addgranotab enftRRAIN &R thE SppMchtiin'is Hiiectddrowaombiatibinef dilaidaentrolfeor
example, a fluid control]ler could be Ioca,tﬁd l%/j/ithi_n Gy ecess .n the wall of
a bl addercoamisisg anslssiricalbnpeyverpd pymp and . 1pflafalle fevicg Thaeambapton s def i ned
and used ' ro I syl tegdbigdr FIG 2,
one errbod%b %ﬁsgkotP Bgtﬁﬁl Jr(l)#l Fgl%%%}ﬂ%ﬁegtg\%?(gteﬁeéﬁ%ﬁ? %egwtéosu%mhtg_gg%pl ication will be
descri bedpfilewdyhedluié xantiller anfhefldsd milswbierenice i1l dondrinagionds ¢saentiplly 2
i ncludes an infl atabl e.device hayi.ng. a._substantially fluid inperneable
bl adder 2° 5318 & ?E’ftan%rd)ﬁ?ﬁl&ogg’iﬁ % ?tfl@lenﬁa‘%géﬁ electrically powered
punp at |east partly positioned within bladder 20. Bl adder 20 nay be
constructed in any manner and of .any materials)_ capable of retaining a
ég%artaﬂ

desired fInanathgherahodimersthe appifcatipreis difpdedoas ¢ BYStIm COMsHfed

applicati i er%ggp,!n ; i irPfluid

substanti g{gftf}%%ngiqfdl 1cIF er m%béwgﬁg???%gﬂgﬁﬁoﬁ%}&gg&g%ﬁ%§ irﬁg accor dance
with its comremdedionseth thkbladddsl Hadftuid 2onticdler furthenkothpriges st lpgking mat t r ess,
bl adder 20 . be constructed.in t.h hape_ and, t hi . ent i onal
mattress. mﬁ?q%\éﬁ@ra“éﬁnr?ﬂwweé}?ﬁ?yécei lﬂ‘gg it Fsesct0 P%}:({cgfrngwegﬁ%ﬁ%gaﬁf%@/or

partiti ongdapfedio fvaRilemaiavitl e diest lotRingayechenisthvi ded into two or nore
separate fluid containing conpartnents. Bl adder 20 may al so incl ude
internal structure to control the novenent of fluid within bladder 20. For
exanpl e, bladder 20 may incl ygdgrbridinsn 8f DMRJings W thin bl adder 20 to
inprove the flow of fluid when blradder 20 is inilated or deflated. A wall

of bl addeTh@®regmingzadather advaptagessf theapplieaipnivell bgbwra fillyappipcietsdtdin a
fluid 30 under gr &sﬁsfur es. atd whi Chntv)Jh?c%der 20 will be used. A thickness of
the wal | BrBiegda 8 OlovRg dpayngsdn SH mat erial  from whi ch bl adder 20 is
const r uct efl. 1A9k téps pAlveew 84 wrictuktdhflatde deli@stic materials may not require
the wall of bladder 20 to be as thick as |ess. durable or elastic materials.
Typi cal | yFIG-Rds a4, plsn vigvaelcpsyinfajablg deviee apcarding;tp on¢ pmpedimght afdhe, /i ny |
chloride (PYQ..fi | mand polyurethane materials. 1 7 DEC 200 -4 Bl adder 20
may be constructéd of any material or naterials capable of substantially
cont ai ni nFIG ¥ik an explodedfrerspediyeaidw efthd@yid 2ontsillenamyowiing iglene emppdisntand a
pressure ahh\émi clpcallnadder 20 is to be used. For exanple, bladder 20 may be
construct 84" 6f R po?ymari c material, such as a thernoplastic. Bladder 20
may be cOmdG.r4ighgdrshective aiemedfahé fleidyontrilleexPEIGS B\nea agaspletiotagr k wi t h and

durable material. Sone exanple materials includ ol yvi nyl chloride (PVQ

filmand POPyeERdep: Cfﬂ?%'s??é‘gﬁ@r“%‘f? ieﬂg’og’l%ﬂ%&_hgﬁp%&?u%’epenq on its

mat eri al (FEGﬁ)i@,%tsfdé%c'h%at‘i’d”'ﬂeﬁggBﬁcﬂh@r%?db@ﬂ'imeﬂﬁof%é L%Jgi;@atﬁ&p;ogm zed by one of
i i

ordinary s inthe art. Bladder 20 may include additional nmaterials to

i nprove t KGR islaistde, erass-ssotidnat detaif view afitheduehodraent pbFIGe¥anpl e, bl adder 20

may inclu ter layers. or coat]j g rahi | suppart or confort. In
somne enbogigr‘eof#‘tséq,pefjspgcglagrv 0° naélylhggérg%ogdérggﬂvc\)?% aﬁ%gttlg#’l al that is nore

pl easant TFIGINR atpetspbetiveaievt bftanoticeembddihemnl thetapplicatibadder 20 i s
constructed. \Were inflatable device 10 is fox use in supporting a person,
bl adder 20 may al so include a |l ayer to provide additional confort,
particularly where the person is to contact bladder 20. For is exanple,

bl adder 20 may include a confort |ayer. The confort |ayer nay be | ocated on
any surface of bladder 20 that may cone into contact with a user of

i nfl atabl e device 10. The confort |ayer nmay inprove the texture and feel of
bl adder 20 and, further, may allow air and noisture to pass between a
person and bl adder 20, preventing disconfort. Fluid controller 80 nay be
constructed in any manner and using any materials that 20 allow fluid
controller 80 to control the flow of fluid into and/or out of bladder 20.
In one enbodinent, fluid controller 80 includes a punp that may be
constructed in any manner and using any materials that allowit to inflate
and/ or defl ate bl adder 20. For exanple, as illustrated in FIG 5, the punp
may be a conventional fluid punp including a notor 84 that drives an
inmpeller 86 noving air into, or out of, bladder 20. Were the punp includes
2s notor 84, notor 84 may be powered by electricity. Electricity my be
provi ded by a connection to standard house current or, where portability is

a4 . 5 Y




17 DEC 2004 _$_ annulus. For exanple, in the enbodinent illustrated in FIG
5, fluid controller 80 includes a housing 90 that surrounds the inner

“wor ki ngs of the punp. Housing 90 may al so serve, for exanple, to protect

- the inner workings of the punp and to provide a connection b‘lez\gfé@n fluid
controller 80 and bl adder 20. 5 Preferably, where a punp is 404 in
fluid controller 80, the punp is able tojinflate bladder 20 in a relatively
short time period, such as in less thana mnute for an inflatable
mattress. The punp may be desi gneﬁe{m e&ﬁd ude, an appropriately powerful
fluid noving mechanismto achi eveTglem-rg%ﬁ-pg%le ng time to fill a

particul ar i nf| dbedgplicationiis direcdee apinfiptabletovioayith e réceibd ﬂﬁ@@ Flé as

little po Low ,p 10 cq nptign s artlcu
desi r abl em%er e g@%kpdewcet és % od]“b‘ijjc%éFP]cl"érli‘ eécw%amatblenﬁy ext end
battery i flwlaﬁheﬂmdrﬂwmﬂ Iﬁfi}slﬁclb&b ®@iBhd WMRHerdtd stk U nEhsid gnv é?@{ 4 on.

balance of ing ca i i ower consunptlon nol s i on and
cost my b& nlséglﬁ’é’é%?da&gt?‘ ifiéfjaﬁ't pdige ihéapl?lwﬁtl(aslsdjrwtedbean mflaghlezed by
t hose of sumctemauadieamstanﬁél i€ M ebRbdy truct ed.of any
mat erial or gﬂb s at al Iwow |?ﬂ%o 15 ?erbd%%e{'%%?ag@n%gosnﬁ %dconi*wnﬁgal

- materials 6?8 IVQEYVFIG PBPPFHEWEWIBQQSIEMMM&G bledder.uAdluedhéret | er 80
Wi ll vary ui§bjecthechatamad ebntfolid thatR® and_are known
to those of tﬁkl N %ﬁﬁtahe art. Floid cofr)ésr?%qn? %6‘ Q%la%@é{- g%‘ﬁnﬁéﬁi’@d‘ %o

bl adder 20%the &f?uléwa{madmb@mcwqdmm biad;l@mbh’ynebﬂ actde withth thé t h

fluid, 10 nhw&lbﬁh@ﬂlﬂ&&ﬂ?&ﬁ € o and 20 does not
interfere vvlth t he use of %gg aﬁéls&) oogle]feéoglm?elgcqq?f{‘fnﬁl’%ﬁfeéesaéﬁ e 10 may
be const r uW#leef afladderand hespositionsd wiihiny th.a‘bl&ddar ds thisefolsldefined Andaselit i oned
within bl agggs 20. Were fluid controller 80 is positioned at |east
partially within.bladder 20, fluid controller 80 will not interfere with
the use of i nf Refamingnayetn the figees, mﬁmmmﬁmxmmneexh&;m&%fﬁf profile
(total volfiR.aad CORLL, d inflated device in
conbi nat i on 25 ageﬁggggarﬁ?@g#&g?#hmmn é V&t oLsxarple-eThE t he

i nfl at¥d dcEPedimenbidlestratadio Fé@:ﬁamnladcscm mﬂanme d@weqomgvm@@m@mfah nity for

fluid cont erfere th t.he us i nf | at abl e

devi ce 10. H@o‘{r{ﬁgﬁﬁ%{%&%ldﬁer ey w"d& %%HPpﬁfﬁWnggﬁSlp%m} E‘é?céﬁy BeMRIedNnt i al | y
wi t hin bl @d@@lﬂtl@@stpmlapnatlomedsm&mpbihddeam on, it allows an inflatable _
st andard si zed Pérrz%%gt folt to a standa q.n?l ized bed frame. Were fluid
control [ er 80 P rallE ctﬁftﬂ'lc f Iy masger material(syeapalle efich that it

Wi ll not eeeining atdaszmdmctundmaegaéeaﬁqswssﬁanamarytfo@i@dﬁfen&@a amugédf at eg
| ui

except,at n connect | e | éast a portion o
contrall er E"g%‘a]%gic %lgc}c%ef %%é%y\klc f’?ﬁsﬁ“‘ﬁF BJ‘(EPeSr“b§B"‘ tialy flpidhimpermegifipbastierdind o
bl adder 2@ajy he shapedmraaeo‘rd&ﬂma&uﬂmslmtaﬁkd usY, ewhat Blawidr B0 tNReMBE rfust f | at abl e

devi ce 10 d es pe.of fluid from bl adder 20. For exanple,
bl adder 269‘{”“%‘4 %%,‘?gf‘bég P COpSTiyated e Shibp AndBinkaess pta gnpestionadn of f1 ui d
controll emaﬁﬁw such as with an adhesive or heat seal. In one enbodi nent, an
outlet 120 (|I]§m1 G, .8) of fluid controller 80 is sealed to

i.n E
bl adder 20. FI'Ui ‘z‘&%g@i”ﬂﬁ:@%‘f&egﬁe%@m%% h g% Fibgerpegitions. fFae piamply, e

connee@st i obladder B0 mdylbe diRitled b X iMb8 berfakdtd Huif @ %@& include a
portion a @Hﬁﬁeﬁc—jﬁto c nne t, t,o bl adder ij sucl giélgingﬁ g

il lustrat qullgﬁﬁ’él Pty comrol ﬁ)@a‘mﬂcmcnt@iﬂeldmmmmm housi ng

90 or myblmemmmemlsmmﬂaezﬁm%aﬁ&é Bfbdr %ﬂﬂnﬂﬂm%?add@%o?e“ seen in
FIG 5, flan e 82 rraxﬁl}aglu e addit’ional structure, such

i nper meabf®" vy blafdes 20 istinflagedrenrdeBated.ot her functions in fl uid
control ler | OOxwau agisladde®no '3 an Rl for dder 20.
Wher e flan%e 82 is conneect e%iﬁ%lg %uﬂicmsgbeﬁ%{he‘gts pe Eﬁidpﬁﬂt@'fl cfﬂﬁ‘ﬁyv\here
and iif PremgEres afarhich pladdsr 29 Wllbbefusad dAttmqamswfmrmw biaddér@0eet r ol | er
80 and bI fupdfPmafe f

i mper meabl EQ%IF ma,eﬁﬁl %%&blé@&@{@ %(L)(ﬁ{r%gg tegdzdﬁt ei H’Qr%%n%l’?e Fr near
out | et | Zpsti¢ Bateridlaian gooequir thegell 8Pbladder b@todmrasuﬁumseds @fral@yr Mat eri al

that allq ui f|UId controller 80
to bl adde%%%ﬁmeeg%lgggpl}éa}ﬁgaﬂg I‘Jgjr%é’gglﬁ%ﬁgg%ﬁelbggﬁgt“?’&é{”@ld foppolyvingk erj al t hat
is more fehloxih(PY Q) Hdm ahd@glyng:ﬂﬁﬁem}mhallsess fl exi bl e than bl adder 20,
bridging the flexibility gap between the two structctures and resulting in
a durable seal that may be performed, for exanple, by heat sealing. One
exanpl e suitable material of construction of flange 82 is PVC. The-

t hi ckness of flange 82 may al so affect its flexibility, 20 with thinner

fl anges generally being nore flexible than thicker flanges. Thus the
thlckness of flange 82 may be selected to prOV|de a de5|red erX|b|I|ty

e o ~ ~ oy v N o oy




exanple, a seal, such as an o-ring, may be placed between flange 82 and the
remai nder’ of fluid controller 80. It is also possible to construct the:
‘inflatabl e device such that bladder 20 and fluid controller 80 are '
reversibly connected, rather than two portions of fluid cpntpeyg bgg 80 being
reversibly connected. In either case, the reversible connection allows the
renoval 30 of portions of fluid controtfer 80 for repair or replacenent)
preventing the entjre inflatable device fromhaving to be disposed of in
the event of a Blagder2@may bepensiusigsnfeny mariantaraterlsnapatié sisubstartially

structure L) B : | Q_and f]ujd
controll er&g%. o#ﬂglgtgﬂrr%lke, b adgdg%f%u%ng%%ggma%{nf% I%S?{SFLW@F% to
facilitat ebladsierisitobe wieds Forl exawples bladdex20 8y bocdnbtatidrofAQolymetib as a ,
retai ner i 7 7_10n FIGS 7 and 9. Retainer 22
may be coﬁé?ﬁaétélulgyng% t[n@%%&p %ﬁ%e@lﬁﬁﬁ% pe F%&?ﬁt?da‘q?‘gn 36%%" ¥ on between

bl adder5 20nepensive,easy coworkovitteand@irabieundieris. Some@aRp mcbﬁaas'ﬁidmg@rti ng
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that can be adjusted by, for example, another fluid pumping device, such as someone

30  blowing into a conventional valve stem within the bladder, a foot purap, and the like.
Fluid controller 80 may direct fluid flow in any manner consistent with its
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 cbnduit 88. In

some embodiments, conduit 88 may be positioned between motor 84 and a housing 90, as an
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a substantially fluid inperneab Bl | er
conpr i si nGousHuged with F"clafFSF9P@@m¢feﬂiu®m05m80aiosxbemltmﬂﬁﬁ blayidepQei t i oned

wi t hi n t haviekeglel@ tontroller 80 is positioned at least partially within-bladder 20, fluid controller
80 will not interfere with the use of inflatable device 10. In one embodiment, the exterior
profile (total volume and shape) of the fluid controller and inflated device in combination
25  are essentially the same as the exterior profile of the inflated device absent the combination,
thus reducing the opportunity for fluid controller 80 to impact or interfere with the use of
inflatable device 10. For example, 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. Where fluid controller 80 is located within bladder 20, it may

30  be sized such that it will not come into contact with bladder 20 when bladder 20 is inflated,
except at the point(s) of connection.

:’y

Where at least a portion of fluid controller 80 is positioned within bladder 20, it may
be connected to bladder 20 in any manner that will not interfere with the use of inflatable

device 10 or allow undesired escape of fluid from bladder 20. For example, bladder 20 may



2. The inflatable device of claiml, wherein the fluid controller is
constructed and arranged 'such that a majority of the fluid controller is-
"positioned within the bladder. to 3. The infl atabl e device 3f %Lf‘ﬁliﬁbz

i Wi‘erein the fluid controller is constructed and arranged s c% atloh

- substantially all of-the fluid contralger is positioned within the bl adder:
4. The inflatable device of claim1l, wherein the bl adder conprises a recess
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‘a flange tgat 20 connects to the bladder. 7. The inflatable device of claim
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to one esnmtdted to Nodisink!9@ at bf heak fle 190 oweh@fsitg 9. M 12, wherein the

adj ustment device further conprises a top portion and the first switch and
the second shRREHSamaY besersirypied obanst materialthpio lows it to dgrably, arfitRuid nf | at abl e

devige @gmgA&hﬂa&ﬂumotnt}snmcwmmha%hagz@n%&%mn%ﬁ?ﬁ@ng,ﬁ@ bd RLUBLHI: 2
first swmtch electrically connected to the pu and "a power source such
t hat t hef #mpterialsthittie monwilexiblie dlan hoakipg @Achufiless fekiblqthapbladdet 28, second

connect S e HedbiR AT EEGRH! oty BRREL RN Frollibadh € FbreRlafed dbier | vel y
open t hmayhé perforded\for exdneple, iyl lenbdehlingl e@he exadiple hdiabledaterdiofei N t he
el ectr Oéoqgt%]c%in%?lﬂaggocn eig'tPi\%]. ’F}?enmcik%gssé of ﬂ?lr?éCGSHZOr%gy also affect its flexibility,
20  with thinner ﬂangbs 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 anofhe; portion of fluid controller 80, it
is preferred that such connection be reversible. For example flange 82 may snap or screw
tqgether with another portion of fluid controller 80. Additional structure'ay 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 cvent of a failure of one component.
Bladder 20 may also include structure to-facilitate the connection between bladder g
20 and fluid controller 80. For example, bladder 20 may have a portion constructed (o |

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



16. The inflatable device of claim1l) wherein the fluid controller
conprises a valve and a 25 nmenber connected to the valve that noves the
‘val ve between an open and a cl osed position. 17. The inflagagaf deV|ce of

" claim 16, wherein the nenber is adapted to be actuated by don an
adj ust ment devi ce. 30 18. The inflatabje device of claim 16, mhereln t he
menber is a stern. . The inflatable device of claiml, wherein the fluid
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f810% Qpara%cso%e%{l‘%bl(e)ﬁfng ﬂu%%%gtrﬁer%g%@llo\z fluid con@‘o/ﬁer( gO to be controlled
15 remotely. In one embodiment, adjustment devnce 100 is a hand-held device for controllmg
| fluid controller 80. |
Adjustment device 100 may include structure for controlling the operation of fluid
controller 8(]. 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 seconcl_switch may reverse the direction of the
pump to deflate bladder 20. In some embodiments, fluid controller 80 m&y incorporate a
25 valve which must be opened to allow deflation of bladder 20. In these em'bodiments,'
adjustment device 100 may also include structnr_e 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 yal\?e, meaning that it is held closed, at least in part, by pressure within bladder
20. For example, a self scaling valve may include a diaphragm 124 that is urged against a
valve seat 126 by fluid pressure from within bladder 20. O])tionally, switch 106 méy also
- energize the pump to withdraw fluid from bladder 20.
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located at the head of the bed such that adjustment device 100 may be connected thereto for

easy access when the bed is in use. Any control elements on adjustment device 100, such as
switches 102, 106 or a button 108 may be located on adjustment device 100 for easy access.

For example, the control elements may be located on a top portion of adjustment device iOO,
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 controlier 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. :Wherc 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 ‘1 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. The application is limited only as

30  defined in the following claims and the equivalents thereto.

What is claimed is:
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2. The inflatable device of claim 1, wherein the fluid controller is constructed and
arranged such that a majority of the fluid controller is positioned within the bladder.

3. The inflatable device of claim 2, wherein the fluid controller is constructed and
arranged such that substantially all of the fluid controller is positioned within the bladder.

4, The inflatable device of claim 1, wherein the bladder comprises a recess sized to

accommodate at least a portion of the fluid controller.

5. The inflatable device of claim 1, wherein the fluid controller comprises a housing.
6. The inflatable device of claim 5, wherein the housing comprises a flange that
connects to the bladder.

7. The inflatable device of claim 1, wherein the fluid controller comprises a flange that

connects to the bladder.

8. The inflatable device of claim 7, wherein the flange comprises a fiuid impermeable

wall that connects to a housing of the inflatable device.

9. The inflatable device of claim 8, wherein the flange connects to the housing at an

outlet of the housing.

10.  The inflatable device of claim 7, wherein a remainder of the fluid controller is

constructed and arranged to be removable from the flange.
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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 mechanically connected to a valve of the fluid controller such that it

may selectively open the valve;
10 wherein the first switch and second switch are in fixed proximity to one another.

13. The inflatable device of claim 12, wherein the adjustment device further comprises a

top portion and the first switch and the second switch are positioned on the top portion.

15 14.  The inflatable device of claim 1, further 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 open the valve.

20
15. The inflatable device of claim 14, wherein the electro-mechanical connection

comprises a solenoid.

16.  The inflatable device of claim 1, wherein the fluid controller comprises a valve and a

25 member connected to the valve that moves the valve between an open and a closed position.

17.  The inflatable device of claim 16, wherein the member is adapted to be actuated by a

switch on an adjustment device.
30 18. The inflatable device of claim 16, wherein the member is a stem.

19.  The inflatable device of claim 1, wherein the fluid controller is connected to the

substantially fluid impermeable bladder such that the exterior profile of the fluid controller
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