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B S T T o Pes <8 oot AL
useful in nmedical and non-nedi cal applications 966166,,

i ntroduce accessory devices into coIIapS|bIe and

ROG 20090918431 bl e, body cavities or canals, 5,p{BE%04/011466

| umens and ot her generally tubul ar spaces or

envi ronmsnts Mor e part| cularly, the invention rel ates

to PRO Eg@D
BACKGRClJND C]: TH ENFI Aﬁﬁgn oscbo%%éﬁgﬁgﬁysmMs
t m obta|naV|ewof the interior of a
Flgg'tﬁldgﬁt bo y u5| ng a variety of neans to capture

andThis am@mmn relates W avepparatas ugdfiden medicalland asempdisal apflications

to §aite el Brt feSitet BcRENRRITE End Bk Sk ie B EBVRick Srcanats,
pipes, hemersaad bthengenerally tupunlarsdess@s envioatighte.s Mote particularly, the
[ scoeused within the

'“VEIEI °<5hre€lp°s goae}sé]r%@%%gsﬁgne@r F’H@’F‘H’é’ Gy omach, and a

BACTKGROIIND 0F THEANMENTION he trachea and bronchi .

End scopes are often inserted.into bpod cavi.ti
LR EOFBEPPR i 20 JRSUBIORS UoEeL Ly bFai & e O P erigrel Bpients
bod}ﬂ.tsihgl aatisty @f faehr3 t6 a&;ﬁlraﬁﬁ@ﬁﬁlsh@t thdviewaa en SseltvBe HHdB3opes
wher.e no nat iral entrance exists. Traditional
canAispdResprio PEBPET & yarisy of diaggpeticand fteryeniional prpediressiygh ps

biopsiés und oliRAEIAal Diurgi€ad ploR6durétd BXBplel df'éiiloscopsiGndidet fRJE
frominside the patient's body. The rod or shaft is
C°‘?*‘r?§%9pf=é'aeda‘ﬂambﬁ§ﬁelen¢ aogaﬁﬁ%scpmfe@ Hysids fhe starpachcand athe

broﬁaﬂl)s&jj)e afedlwithin/ ik Gadhed aSd/brofeH 0 EndbsEdpEb 8 ofte indeHed W@y Sody
o house fi ber optlc cabl es_ and route

°aV?°ﬁ§Pf Wa ngtuzalerififes butay plse be ingerteddato ingisions 4p payg access to

mearuiummymabsxbmemt&na@s&u&yt of the area of
endoscopes reqw re a _mninal

d |
' n;ﬁaﬁ%fl?’ai g‘;d%g%te!esgggﬂfﬂ ofia rigid ¢ flsriblgwed s shatl wigh & mgans qf

collE&’rﬁlgbﬁﬂl YraksBMitihY alPfmdze E&%&n inSitle BlchRtiertdWBES TRVbAGr shaft is
curves and turns. Howe when it is constricted,

insexisth ad pHshed ta i lecation of i @t%?St ik Tod oF shadt typieally suennds 3 gumber
of paihiayd fiRd EPhdABe fibdr B{)@@&bh@ afld fdutebdthuntiingsi CHRRESYE, kala\eicésogasses

push the endoscope to its desired | ocation. Steerab

hq% agfl PIRELTUaEIES Brfas seifdle apeofintesst used to nmake

of turns easier; however, the increased

nayj
frilg ?‘f B?Pag%f@awa?éamwetwaeﬂ rigilityProvggestfihipsertior and work
well \hﬁeﬂﬂiﬂb&fy c@i‘nt)t otlchial,ld?Bthef RitheA€ ha V)?ﬁ%/ tFds@Ed turns. However,

suyccessfully and ul t'i mat el é [imt he di stance an
wheg i3 §%H@t@awn8@u$eﬁt%m1@ qf magy cuyes. g isitagase wish e colon,
it cahbe ALl Hmpbiild RPuSES @ncfd%cﬁﬁ t5 8¢l aésir@&i 1ok 2idn0 Tlefibe

nore turns and coners raises the risk

articqulstipg prdessapasare aRen wisd bomale puierEemed téﬁls aesquehqweagr, thee
mcréﬂsé&m&{ ﬁss‘?@at@d“g]tﬂ’ @dcﬂ 286186A41 F Bthifd Bﬂ%et {HEHRAGS thiHs tha't Lanbe

be usef ul have an apparatus for endoscopic
nav1gated successfully and ultlmately limits the dlstance an endoscope can be introduced into

the patient’s body. In addition, the increased force required to complete more turns and

corners raises the risk of complications such as bowel perforation as well as the discomfort
and pain experienced by the patient. It would be useful to have an apparatus for endoscopic
medical procedures that can navigate in such environments and can overcome the physical
and procedural limitation of traditional endoscopes. It would further be useful if such an

apparatus were self-propelled.
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medi cal procedures that can navigate in such
envi ronnents and can overcone the physical and

procedural limtation of traditional endoscopes. It
woul d further be useful if such an apparatus were
sel f-propelled. I 2 Endoscopic devices may al so be

utilized in non-nedical or commercial and industri al
appl én%%gééﬁ](?dé\ﬁde%%gy Dis¥ bEWRIiZet G Es- lrde%JaES‘M?o‘?nmercnal and
i nst S or devices Into general ul ar aces
indussrialiapplinatinns tosehiain aiewsiirasm or m&@@ttqedlh%rtmer\bs Qr'edemces into
gér%‘?%uy t§5JIé’r§p%E§§ iromBRY sDay §s ﬁm{mbgéctleﬁs S\%’lbf(—?ér other

n arns. Such t ar spaces or envi ronnent s nay
steugyaes.ivdlighymay GBWQGU@Peh@f\%‘“@lqnédwnénSlfOrlﬂetPPU'ar spaces or
émr%ﬁh@rxtssiﬁéf 5‘&5§rt|§IWjoccUEiH§ oP F1§\$eel5ﬁlld§p bh rtl?‘eQMh%rnor surfaces and

i nterna ape or diameter. To navigate through such

Hhpapeesenta WQSHW' interpaiRhape of digggtel. benayeata throgghsened spaces

gﬁ‘d’ ér?\ﬁroﬁﬁwgﬁﬁpﬁ‘%hwsbé (sdul ¢ RaIR8EvidLor ddpRardtid %f‘é’én adapt to
hape or dianeter of the space or environment int

tm. |@tnrruat shape; qidiasarteref thepRcgfor enyvifomgnt inde VthCht"h‘é introduced

Qtﬁ’cpéfr fﬂFtHér d@@ﬁﬁhé%b{)ar@ﬁ@%ré 88if-propedYMARY OF THE

he invention in it vari ous enbodi nents is a

§|JMMA§Y(9F BﬁEANXFUQ"QMat can be used to transport

acceﬁ'?éJWerQ@)er‘? ﬁ$aM\6JerrﬂbcmPrﬂ¥nt§ AV b#o@ﬁlsfbrn é‘p%ﬂﬂit@s that can be
sections of pipe | unens, and ot er@%enerall tub U|§fp|pe

ysRetiedranarPTbAGIeSRINERYISERWHNIN HOog. FRVItiSS Qf CapRfarRsciens
RinfePk Ohth &REr r@@yk?rt@m@rrspaeé@éﬁdzmlrsmeﬁts ahdgs geidray
an

of the toroi ower ed. or unpowered and. t

gPPREsde adp@id ek p%veg@r Airizefd fragie. The gption of thg toroid can

8O BORERRINYr unBoWERR NS HNJiARASH BhdISpder mby BESORFJIcOf
accessory devices wthin body cavities or canals,

sect i Braieggmpegy@ent, arpé%ﬂs'%rhapwﬁé? fogdResrar §f acGBtRogy devices

ﬁ/ﬂﬁﬁ%dgegwﬁéb%rrc%ﬁaﬁn§éi:t|0|$§)m¢é5 @fnénsl B bther brserally tubular
toroid being a fluid-filled, enclosed  rin

ap?qeéﬂnﬁIe@V'ﬁ%&”éﬁ"rlt%lCo”tpﬁ'ée%ﬁ@rﬁ'ge@er“?rﬂkj’ Rt fﬁf'waqﬁed enclosed
ARG tdrmkd GRY fibYiblehakAgl, B eABlobéd g @dfinie éﬂﬁwt@lﬂdawty having an

presenting an exterior surface an |nter|or§Fs ﬁ £
WHATER VAT STERERRUBREN PISHOEGST PBY ANV LEUo G aGhRICh move
EHRINABESY i dipokie HifediiBhd @hAen ﬁmefefp@mtlﬁsolé e ehofibn: aa‘rame formed of
support structure Jnocat

fsupplcgt sl e defats \@lthl%ﬁﬁd[}tgrlﬂr J]Ollé'%]?e 8@%%@&%&3’ rng, a mshousmg

§@M@r@tdoh@éﬂthééllﬁ%dd @@@%awyl |b¢/atéd>@ett@d té &ieaiulpp@d soudtire and
upport structure an ose e centr

SPbIRS BT BULE 1Y O KR BRS8N G 90 BeTPBALp! Eqg e sets of

ﬁﬁérﬁ)chwg 25|Iér§bﬁ§14|d§3|l§tét§d be kHeesLppORt aﬁthdSsngGtalﬁcﬂme@ rthe rollers or
he support and housing structures, the r

SH o DB CRAE TROTAR 1 (U EHLTRS T THgREsbatsl elationship

Qlith Wed 1EXx@ste hiatétial biBid eppBedling IRdiRg pEdITdNed betwddn the ewo
flexible material of the enclosed ring being

sBustyies Red thrtaleisPr hids {958teddPe 8P ur es and the rollers
or skiglgndtesadrasbdifente®Bropulsion apparatus for transport of accessory

devices, comprises a toroid, the toroid being a fluid-filled, enclosed ring formed of a
flexible material, the enclosed ring defining a central cavity, having an interior volume

and presenting an exterior surface and an interior surface which move continuously in
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I n anot her enbodi nent, a propul sion apparatus for

transport of accessory 30 devices, conprises a

toroid, the toroid being a fluid-filled, enclosed ring

formed of a flexible material, the enclosed ring

defining a central cavity, haa ng an interior volune

and presenting an exterior surface and an interior
ogﬁ'ec BIFMIbﬁﬁwﬁBH theCAPHal MO PoWetdd: %Qran%pﬁéﬂﬁéé 8f a support
rectlons apparatus is powered; a frane

$tmch:é@| lasptes) »@ltmpmetmtea@rr%tmﬁ ef th@@&@'@%ﬁ%”’t% iaroupieg structure

éJHc@ﬁt'n@éllyVé?l'leE%x@fly fo@&e@ RabRzad thd Q.Q)poﬁ sﬂ@é‘t%feﬁ&wd disposed in the
structuré concentrically and coaxially |ocated

peitrat ¢aty obtheIRaClonpsh BRe: Sstariee plipldeani dwelsels b Bderagkipg gollers or

Q&Y 1bBAte§ B 'tﬁé’s&ﬁ;poh%d%ﬁkuﬁé §ﬁ‘uétbr‘é§ the r&%rré 8|55k¢lfs t%lng located
[ east two sets of interlocking I'Ters or

soeutognaipinin e ten ﬁﬁa?ttlre&rﬁraarﬁ'es%Fr??é'ab&eﬁﬁ'ewnl%&v'tht”i'f‘ef'eX'b'e
Faldrigl & 98 efdbstsl MR Bingd SssRloRdd béme@ﬁ thtwPdtAlcRirds érh'tﬁthe

two structures in a fixed spati al ationshi

foHer quréklpm'O@at%P%nepm a’b?ccﬁﬁ%’réH’&eog‘@du?? P@’ "l‘fg?‘n%%t one
PAGIEY e HOehive 8EcdsBErytdenicss embélrneértémdr ddhPecteltd @)ftérnal
or SkIdS | ocat ed thereon; an accessoraﬁé the t

FHRPCRGILIEVICER ST IR8b 0N AF49REGTY CRY BRGNS %°%B§§8$e;ﬁsory tube

8E36NEES e 8 Ftoligh IheSREERENOILE NMEEIRENnE xRNl Eﬂ@dorﬂr@ device:
supporting devices; at |east one@gccessory devij c

p
PSR PPUEN ST GLENEREI 4R thesaliry Wh dieg,ihe SRPRIa1UE s Powered

br*éwaé@hnbtlwé ARERDRATYrck b hetfRxdle lheRshl. one ext er nal
supportl devi ce, and a Bovver source connecte to

the rtnd nRACANELR PoRlISIopAPRRTEES fr 5aRePR @F accessory

@é\ﬁ’éésd%rﬁpr@étsla\/t@rmdjlth@iﬂrblﬁlbaingfammcﬁﬂlte@ th@odddaKigibened of a
mat er i al I n anot her enbodi nent, a ul si on

e EAUT. Ghe PRAPRESHING S MRS AissliRlFaViPs g bpiag an interior

GARE] & pSwéreti Ofadieforrhéeoft @ﬁlﬂjp@rtkwu&gréiloﬁétud dntfwlnl the thterior
encl osed rléﬁ% f.or med

SRR Tt £kl SBrs Rausimg SHCTA P CRBATE ok BN SeA YA Jgpated
tMdtRE it®the é@bdﬂ@tru@umﬁﬁéb&sé@mhﬁﬁhMtﬂﬂ cavity W frer énclosed

structure located wt h nterjor l f. th

e Aaees of Sons Y B ioh it gkt Pl r i Teale b Hreguprort
ﬁﬁch%@udgystmaﬁé@ dhe Faibatdr\éRids ®etnfeoityanss &s Bt maiatait e two
an | S

et 2 e ke gelalon et e el mBler i 4 By o

b&hd postieHedstdttisen heaive dtroctuicsandwimpaiiers arsdidk dacatetithereon,

tructures, the rol]ers or skids bei.ng | ocat SO. as :
T iR h PETY PRBCTSRHIo BT T A e wr%iaaoiv'&fngamm'v&
Hieéclaubhagshemo Wietflextoiemblegsli bl e material of the

encl osed ri

d b . th . .
ol i 0% RESLLLOP L SIS L84 o v anc

trhme! Phd RFSid Red NG FINED eRLIRSed AndfopRBE bf & fENilsle naderiaM TR
power ed providin

t|ve 25 directiona ce to
B RaSTac R e P e Covl: BAVIRR B0t aHa e arel reserting an
bREAOJuPRce BAE aR NEidisuFaceSwRiBRRTovE @dntfucasll & epsbsaddirections
a frame. The taoroid is a fluid-filled, enclosed ring

WHERENE 2APaLAtEs 150 BI%ORat eri al . The enclosed ri ng

def i n@sore 6ABbdiRent B frame BAVINTG Gfra supbeRtisuctu, armdusing
gtrr]gctlﬁ)rreea%%nat éer}%s%? at least two sets of interlocking rollers or skids located on the
support and housing structures. The support structure is located within the interior
volume of the enclosed ring. The housing structure is concentrically and coaxially

located relative to the support structure and disposed in the central cavity of the



exterior surface and an interior surface which nove
continuously in opposite directions 30 when the
apparatus is in notion. In one enbodi nent, the frane
is formed of a support structure, a housing structure
and a series of at |east two ®ets of interlocking
rollers or skids |ocated on the support and housing

ShdidseHNgSThe Rﬁe%@%ﬂﬁﬁs ai;é fodstet s alsSo hﬁ‘i}ﬂélﬁ(ﬂhé’\Mcmthctures ina
the interior volunme of the enclosed rin The housin

e ol se RionshiR Y mec.fﬁmbyﬂ MRl f1ee5osss rng g positioned

hb&WREA HR the sttﬂmetu%m&e$6lfebl§brt§kﬁisa6c§bté’d gRasoRd | n t he
central cavity of the 2b. encl gosed rln%P The rollers

or | skinRnodies emRogiaent B FamEds IARMRT &I A SHRRPTE Stgicture located

withiH Shelin@siot Gol@mefof ¥ROerfibkl Aihg bAH atdeNBs bi 4t |¥dst fwd §&ts of
flexible material of t%f?enclosed ri

U CH B er o Shss onates o e Paer S BduB e Frlers priskids are

REatelisdaslto ariimainttheneme nidteranof the enelobatlimebétweth them.
frame is formed of a support structure located 5

within the interior volune of the enclosed ring and a
series of at least two sets of interlocking rollers
or skids located on the support structure. The rollers
or skids are located so as to maintain the flexible
material of the enclosed ring between them 3 1In

ot her enbodi nents of the invention, the apparatus is a
propul sion apparatus for transport of accessory

devi ces. The apparatus is conprised of a toroid and a
powered franme. The toroid is a fluid-filled, enclosed
ring formed of a flexible material. The enclosed ring
defines a central cavity and has an interior vol une.
The powered frame 5 is fornmed of a support structure
and housing structure or a support structure alone. A
series of at least two sets of interlocking rollers or
skids |l ocated on the support and housing structures
or on the support structure in the case there is no
housi ng structure. The support structure is |ocated
within the interior volune of the enclosed ring. The
housi ng structure is concentrically and coaxially

| ocated relative to the support structure 1o and

di sposed within the central cavity of the encl osed
ring. The rollers or skids are located so as to

mai ntain the two structures in a fixed spatia
relationship wwth the flexible material of the

encl osed ring being positioned between the two
structures and the rollers or skids | ocated thereon.
The rollers nmay be connected to a power source and
when powered provides a notive, directional force to
the flexible material. 15 In its various enbodi nents,
the apparatus of the invention may further conprise at
| east one accessory device. Dependi ng upon whether the
apparatus is to be used for nedical or non-nedica
applications, the at | east one accessory device may be



15

20

25

30

35

selected fromthe group consisting of endoscopes,
caneras, video processing circuitry, fiber optic
cabl es, el ectronic communication cabl es, |asers,
surgi cal instrunents, 20 nmedical instrunments,

di agnostic instrunments, instrgnentation, sensors,
stent catheters, fluid delivery devices, drug

del iy 8fgr dRBbERBIEbARE [rRBhtfond el afp%gvatls@lelasproﬁlﬂash 'aBﬂaratus for
devi ces, assay devices, articulating segnents, cable

transpoftiof areassomtievises | el aarRRius Segmerped olnA fespid and a powered

RERESHIRY trslgw &ﬁ@d-flﬁ&:ﬂ eﬁ@lU@éd“n@f‘i% @ﬂﬁecﬁ Bes fisfible Mierial. The
apparatus of the invention may further conprise a

pesRseddtngrdedneda reelral gavity argighatsr?@ iptSriprRYduMRi e RERed frame

BQW&ﬂof@rﬁ)ﬁpGR sBubtd ARy ﬁ&!sm@ sttrgcttuhseoﬁ‘ 3 8)getStructure alone. A
material of the enclosed rin power source may

e 01 G eGHH NP S5t e TRAKinS Bera AT FRGIDRREd OB GUpUPPoTt and
RO rﬁﬁstﬁkﬂlrgﬁwr &etﬁerﬁlﬁﬁﬂﬂt str@furelin Hetdask fikere féaﬁd héVsing structure.

vari ous nea In its various enbodi nen

£5% spRaree et s Tor AL T e G FoIame o st arelosed fing. The

ﬁ@lﬁlﬁ@ﬁm&tdré b@conEBﬁtn@@l@QﬁﬂQfo}dmbﬂW@cét@@ rélbtiveatasiie meort structure
evi c

30.
BAS Bebdert Wi e Pepliet <oty S he Rtedctinar She folBre gy skics are
fodpfedrsbi a’do nilembieaBe thheterltmas it difixedf spahigl relatiéishiponith the

e it of e srEioBb ot FRp Podonsdhstitin B8 e rucpres and

HeQo RS IoR 5kid € REBted 38Sre b er hetrefss afayibatdonfécted ¢ @power source

| f | | abl d t t
BE WD BRGCIE O LIRS TORVE raCieal oreaie Hp eattls materisl
bei ng |te<vurncmseéinmdirheﬁtts tlhea@bar@fus cBehe iACARIDAONdY flRNEC®mMprise

and connected to, at ast one external support, device;

3l A rche sophecvissn EPRPRAng bt Ghaher e aBppanius lo Be used for

frizidar o ﬁ&mnmu@baltdpﬁhmahs claenat Ima;endme rat:oes‘sbty davicermayise
cation in the at

e R e S S

fiberl (pHis CablBe, exasdionrl Colﬁflﬂ@’ﬁdilﬂlbﬁ cabled) ladees éﬁurdlwiﬁstmm@nts
Vi ce. ot her enbo

Aot ostumenS igioshy wRRthrs. SRTPH TR a8or sipnt gptneters,
IﬂOlH rd@ul\lra]my agvueess ahfg aeliopgldeaibse, eleﬂfndnscdeplces ap@e,rsiimmmg

e rectum an cana 0 e
dBYifes, ASA e is i 8g eaMERls. Pan s REiS ite i Srtiguiating
tségrﬁerﬁis dther adcessairglddacasgand torubidatdnslteeteofencl osed
o e SR ofine infartdy s e SRSHEER ) Bnected to
v rohiers vmlqmml@érepbvfldradprdVQiermmﬁomfe farcesta Mimﬂetxuse matgriat ef the

nterio t he encl osed

eRRRESE i, B REWECEoTS TP oot P gy st 8 & intema

q@ogén %ddrae bmmtage@e tehamhitied throudhtheshaf Oy vasdusiatanse
an | S

in the central Vi t f the .
encl BB e dPrise e ERgera 5814 (fediap e furher comprise
laftagtds3oki thbe IHd acesspty tlbedthias Iaoréattaﬂwem'ath\b@/ trg@anthich
and housd % stru%tures the,roll.e or
accessory devites can be inserted into the patlent or connected to external supporting
devices.

The apparatus of the invention may be utilized to perform medical or non-
medical procedures. In one embodiment, an endoscopic, medical procedure;
comprises the steps of introducing a self-propellable, endoscopic apparatus into the

rectum and anal canal of a patient, the apparatus being equipped with at least one



10

15

20

25

30

15 skids being |l ocated so as to maintain the two
structures in a fixed spatial relationship wth the
flexible material of the enclosed ring being

positi oned between the two structures and the rollers
or skids located thereon, thejgollers being connected
to a power source and when powered providing a

. . . ‘ ; e .
%%és‘étﬁryl SAREAMRhe 8l fLatli@as: BRe Ekt@@a@%ﬁp#gg?dee‘grctbbérg powering

an east one accessory devi ce an )
teenappasates éxpropalthe apparapisdevagetireush theapalioagakand into the colon

PRS2 dtioh h PEURBRIN dt WMAIRRRMARL USe MENEI HoddHurd e Pisformed;
anal canal and into the colon up to a location in the

@O0 pRrigiming thenatdeast enr megical preapdiag With thectdedst ong agggssory
Rrvieer forned; and perform ng the at | east one nedi cal
procedure with the at |east one accessory device. In

anot hd? aRotBBETRSAIMeRt, 2B €AARSCORIEMBFiGaldiegaslure; GRMPTizesthe
tst?ssdf fivodading a sefipr &N ahI8 SerdioSEdpic MSpAPALS MRd the rectum and anal

endoscopi ¢ apparatus into the generally tubul ar space

, . r sp ,
sanalh @inagatethe seffReongiable £NERSA9RICAPPRFNSIRTIPTiRNgha &groid, the
ltGraRt beritfa AGAIME®SNcRSY fifg Fifled 6PA NEXIBIE thdteriaithk @A8bsed ring

external support, device; powering the %%par at us

on
lﬁjbeﬁwag 3 cepiralcaxie A RRY RGLABINEFrioR ¥RluREL @ BOVVered i@me fapaed of a
QUpBSHY btFDRITE NS cabdddNighid tHea R AT Vdluimé endik lerBlos@d ringVsl Housing

defined b . tral ity enconpassed by the toroid
S oA Gare-fhe oI Ll e oo
j & witiin it cehti@l cH e of the ! ,
endos owiif:] rocéglu e ? t be0 erfor sa;r_ anda ttwo sets of
TlpRoskiRG TG erh e sios ogated gRdhe SRPSRAFH opsBg Sifuisturesydhepiollers or
tshias@binge@@ewwaﬁms?mqtﬁdwb@&uct:tbnésam?ﬁmgbmnﬁemﬁnship
a .proceduyr.e accor 0 i nvention, appar at us
with 1 fieible materal oh e encioss s g Being Posienesihsbiigan Be dwo
tstrustumssteamdi the rdllesoorskidsilogatddide@on, bk eplerobei ted
in?rgduci nI a@\ gl f-pro Ie(}ﬂlgaé)l ee errs.dose‘g| rf:) eimggcrmr;ecse t?a
ROWSF SAHEE T MREN PPNGEH PR IRIng h 0qtie, iSensl fien Rebe flexible
RSt éridh24nkt 0dald 66e adcaseory Weviae dndbahnectdtictb abfeast xt I
T e e
O e e e ucal
@ax anal a | C YA | O a bm eloa one medqaica
pr.o %I t.h pg arrfat us_u?o war d thrt u pl tr}te anal ,.canal q ith
DrdreaHiedS 1o, 8¢ BETaleg, 204 Petarming: P At el gre Mg pragedure wit
\Whe ateadt oheastessory davitiecal procedure is to be
f d; f ing the at | east one 5 nedi cal
or oceduPaoRFTemPodimsth. pagadossalie placsdits; GORBYSeRdne steps of
indtddooiag layselfgeopelbble, griduseddic agpdrétas irap pﬁa"@rie&?llty @ubular space or
e at

another lacation jn.the colon at which, t east .
ShL" SRR 4TS PRtaly e e RipRad Wi et RnF afgssory device and
eenfiented togat deristiord extemat suppert nfedicegdowariag dtkusmsaratus using a self-

r j n r s __backward thr,ough the coL.on _—
RhBF 5Rei S RS LT SoackS bk B B ot
faxisrdefibdxbby a central cavity encompassed by the toroid to propel and navigate the
apparatus forward in the tubular space to a location at which at least one endoscopic
procedure is to be performed; and performing the at least one endoscopic procedure
with the at least one accessory device.

In an embodiment of a procedure according to the invention, the apparatus is

utilized for medical procedures. The procedure of this embodiment comprising the



patient. 10 In another enbodi nent of the invention, an
endoscopi ¢ procedure is provided. The endoscopic
procedure conprises the steps of introducing a

sel f - propel | abl e, endoscopic apparatus into the
general ly tubul ar space or engpronnent, the apparatus
bei ng equi pped with at |east one accessory device and
%%Q%‘Ptlﬁ%du‘ém@ta ée@fap?BpQBSIeeéﬁ@d'se%lc §H;E’Q’qufs A8 E'to the
powering the apparatus to propel and navigate t
ysatA G érward in the tubul ar space to a | ocation
15 at which at | east one endoscopic procedure is to be
performed; performng the at |east one endoscopic
procedure with the at | east one accessory devi ce;
optionally, serially propelling the apparatus to
another location in the tubul ar space at which the at

| east one endoscopic procedure is to be perforned and
performng said at | east one endoscopi c procedure;
propel ling the apparatus backward through tubul ar
space; and renoving the apparatus from 20 the tubular
space. BRI EF DESCRI PTION OF THE DRAWNGS Figure 1, is
a sectional view of an apparatus in accordance with an
exenpl ary enbodi nent of the invention. Figure 2 is a
sectional view of an apparatus in accordance with an
addi tional 25 exenplary enbodi nent of the invention.
Figure 3 is an axial cross-sectional view of an
apparatus in accordance wth an exenplary enbodi nent
of the present invention. Figure 4 is an axia
cross-sectional view of an apparatus in accordance
with an additional exenplary enbodi nent of the
present invention. 30 Figure 5 is an enl arged,

partial, cross-sectional view of an apparatus in
accordance wth an exenplary enbodi nent of the

i nvention. WO 2004/091689 PCT/ US2004/ 011466 5 Figure
6 is an enlarged, partial, cross-sectional view of an
apparatus in accordance wth an exenpl ary enbodi nent
of the invention. Figure 7 is an enlarged, partial,
cross-sectional view of an apparatus in accordance
with an additional exenplary enbodi nent of the
invention. 5 Figure 8 is an enlarged, partial,
cross-sectional view of an apparatus in accordance
with an exenpl ary enbodi nent of the invention. Figure
.9 is an enlarged, partial cross-sectional view of an
apparatus in accordance wth an additional exenplary
enbodi nent of the invention.
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Figure 10 is an additional enlarged, parti al
cross-sectional view of the apparatus 10 shown in the
previous figure. Figure 11 is an enlarged, partial, '
cross-sectional view of an apparatus in accordance

wi th an exenpl ary enbodi nent of the invention. Figure

12 is an additional enlarged, partial cross-sectional

v WON2004/091482 appar atus shown in the previous {,é.ﬂﬂg 4011466
15 Figure 13 is an enlarged, 4partial cross-section

view of an apparatus in accordance wth an additi onal

reefEngnd4nsl canabofii patient, tie appeeatps m@rﬁ(ﬁuip@wmth @i eask bitH-HcBessory

dév"ce'aﬁté Borfnb @St 6 fehdt 3?3% %ﬁ@&&&ﬁ%&%ﬁ%@é‘ the @pparatus to

accordance wth an

Propd Sherapparatue forwand thrbughithe arkdcdndl 8 ifd W doRIAp to a location in the
vi ew of bl adder shown in the previous

SR ef32 3 e 4 eqongion Qb CRET PR ROERTIORATY o eastone
medital pmm\nm wittbihe ableast 0hd adRésaR§ dbhek; %g ShRs ?@eﬁgW&B%ng the

ar a us of the invention can
apP?rSﬁg B° 5’ '\9%"10&1’3/‘“610018@ alexkjelt e gelpast ene medidal procediure is to be
petforedd and Berfirinftigsafl at THAKRA AR Pﬁp5| Wﬁggypéygﬁggm SRACER

nd ments, bot
ba F?‘SW'@@W“&E &W@n ang inte thepnelicanal; and netocving thie appatiatus from the
pati@irer ci al applications. Wth the system of the
i nventi gn, an oper at or, such as a doctor, nedical or
ot hi 2nofehembadiment ofthe Rventin;, &n mddsdopmmoczedumm provided. The
ibrbokcind RbhfiscS RASE nent
of st(gé]dard or gone%st an%ggp%ug{duaﬁéfg‘% Pmﬁa'fagrh c{?)scoplc

APRAFANRRI s esnemlly tbnlsr snageier enviyorinieat, thea;mmamsﬂjbingwhmpped with
at m&e&m&&gﬁ} ﬁ%&-y andQUﬁﬁHc{éQ tétat rl&gt %e cénc:: aﬁwgp&% &mg% Qowenng

Exanpl es such spaces or env
thelaﬂgqr%%to PERpel @d@aﬁmteltﬁlﬂ”ﬁppsdm ﬁorwamdl inc¢hd tabula:ssguarte a location

et cudtsoi HooSRAFS e Hlfflthod pl 0iFing g ot one

present|
dosrgpicipgo with|the afdeabture dcmsoryneeraepopummmj aeréallyfpropelling

the Whpafdtud t8 ahdth& Jota Bn 1&9@&5@ % g%c{ﬂﬁhg Ltggel}sbgﬁé er\%){%ﬂplc

on the surface. nd ma

PTOQFQPSPi iftp beipsrferradsnd omﬁzrmmg}tanm i?ea&tmihe (Eﬂddseﬁplc chd ure;
: Q@W%{é an-ap %ﬁ@fé s&aﬁﬁr rﬁrBEUF%I QWC"QPW% from

sectl onal” view o
ularepapd. ary  enbodi ment of the invention. Wth

qu{- | j j be appreciated that the
B Bkgémﬁbﬁdﬁ%g‘%kmaﬁse [ nvgﬁti on enpl oys a

system or apparatu

0Tk 10% sed oohl o PR, S LLOUEE | b the Loroi ¢

102 conpri ses
embegdignen § inusnitione materl aI 5 106 of bl adder 104 has an

i nteri-or surface 120 and an exterior surface 122.
| nFHgureck is 8 geqtigaal viewp of anfappiretus inl azcordame wath dGiditivhianes

exeﬁﬁlaﬂy%B&,ﬁfme/ﬁMvg&% .of bl adder 104. In sone

Figure 3 is an axial cross-sectional view of an apparatus in accordance with an

exemplary embodiment of the present invention.

Figure 4 is an axial cross-sectional view of an apparatus in accordance with an
additional exemplary embodiment of the present invention.
Figure 5 is an enlarged, partial, cross-sectional view of an apparatus in accordance

with an exemplary embodiment of the invention.



enbodi nents of the present invention, interior volune
124 of bl adder 104 contains or is filled wth a

fluid, a gas, liquid or conbination thereof. Exterior
surface 122 of flexible material .106 defines a

central cavity 126. 10 The apparatus 100 shown in

figure 1 also includes a frame 108. Frane 108 both

S %ﬁg?“fogl%d interacts with %I exi bl e mat eri alPCTAB2004/011466
bl adder 104. Frane 108 is forned of a support

str ..128 and.a housing structure 130. )

W t hﬁé—“g‘{ ‘ilrséﬂ 8%13%88%““31# éwgsqcfw%? ViEW|9€ an anparalsiin agsgrdance
withhant exropilaryngnbatiimest oftke ib9éhtion. di sposed in centr al

cav'ﬁ%f]?!a defi ne g%/] ﬁxteri_or. surface 122 of

f1 exiBf%" At 8xipgrd. padiab Frogt-sagtienal viow of ap anpammtustin accordance
withednendéitiogal bxenipl 4y eRbddimeht ofitle infigtidp appreci ated t hat

support structure 128 is disposed wthin interior

vol GIgEref)is ayentangedy parfial, Frosseyectionak view o€ an app@rabys in accordance
withl @k éthSlarfRbnBbditdenr FenOhvdpkigslder 104. Support

strycture 128 and housing structure 130 each rotatably

supp8HEe %4s #n eplarped, patipl crpssispasional viaw dfiaguppardtys m. goedrdance
withfan ABditiomRl é,@}r}p éHid acting flexible

materi al,_106 oﬁ%@adde%ﬁfg%gmﬁﬁ? e enbodi nent of

f i gtrewre 10 isamadditiopal enlarasd,inagial cioksesestich@liview lof the apisaeatus
showngx ke evict@ fighfeer i @l 106 to nove relative to the

rotational axi's of each notive roller 134. In the .

e &ited his agfentarggd, partial, cxessiseqtionalwiew of aneppak®ds in accordance

with S BBy Bmbdds i h 140. Wth reference to
fi gurééu%:ﬁgyit vﬁ?ﬂtgg&g%‘feé@?&at ed that the teeth 140 of

eadhig¥® 12 4Qn 841k iaVrbdd.Betlonhiik 4
of o8 ep L éanaBMiiBlal ol gl il Vrbih BodopVien SR oy
Sh°?vf‘g‘bplé?‘.’ﬁ“°“§58’§?-i on of wormgear 144 will cause notive
r ol Figire 13i34n eMladpRdl Paial &ssIdeC Ew bPln {_@mtdsrﬁg ccordance
. otive rollers T34 can be any of a varie of interna
with,n additionsl exemplasmbedimentef thnpiwsent ipverttiose ski |l ed in
U NeRigkd 148 22808 ki GiehASF YA 1 Bbor REL Wit bl Bllenpldly
tEjg‘?case of electrical power, the power source nay be
embogigentiof thepresent ientignpar at us, or the power may be
tr Fnepd 148 { B M ssL e S jent. or .
sp a(r:gz[;e t hlr glfjg%ﬁ%dr%ﬂaggésesss; ory %@g gfﬂ%{ﬁrs ﬁ‘%&”’ﬁ)‘" Ehoe Thedt ey
figugey t he apparatus or to one or nore electrical 30

DETRILE DERCRIPF1ORT %ﬁﬂ‘ﬁv@ﬁy | structure or

ot herw se opg?gtnlq\?%fy connec gg&tqo notive rollers 134
andhotelipsprallglia or seif4profrifisd ehdostapicsystemut apparatinoftthe invention

can BoWRized 138r e Lol | 4 [ or, Wor ar 144. In
the case gﬁﬁgcaﬁ,aa%l é’?lﬁ%cg\s/\e%dero @rdé’s ﬁg%‘%ﬁa?so W8 Em

numy Hf generplly vebyplds spasesvandemvisgnnzents) both cbllapxibtel and nepicolltpsiple,
f ne . 2D t or . WD 2004/ 091689
o iR A s ARt VBB Bheiine rvergion. an
opera{pg, sush ay h dogter, imedicalfor biter tecithician, vht Ravigate dnd MSRerkd ®ithih0

r d on the housi tructure.
genefal§ il il Sof? Lot Furep S dara gt pip-andare
dimensipwraodigr efinifatm or narpuifEMeRARY m&auk@aiaﬁ@myimh@sw?&ed by
pushfégtﬁzéogfrég};akteh ﬁ)rc?lpgg X aéx%%iple-srg Suc gpva\%gs orrggzirobn?ner;l%snvl&'/lgllld Y

include, but are not limited to a circular, square, rectangular, or other shaped tube or a tube

presenting one or more such shapes along its length that is partially occluded or interior
surface of which is irregular, possibly due to material buildup on the surface. And may

further include a route with varying diameters, constrictions and curves.
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5 1n the enbodi nent of figure 1, housing structure 130
rotatably supports a plurality of stabilizing rollers
136. Wth reference to figure 1, it will be

appreci ated that each stabilizing roller 136 contacts
exterior surface 122 of flexible material 106 of

bl adder 104. In the enbodi nent of figure 1, a
sWOFBHWWSSt abi | i zing roller 138 is |ocated prEpbdIRaR1146s
each stabilizing roller 1366 Each suspended

stab|I|Z|ng roller 138 contacts interior surface 120
of 1&9“% | isisprtionsheicay pBdn app@atus 161 mddmrdahﬁdfmthlanbimmary

bi | i
co R e ool Wit et S TUARE T S B Alrritife B
Syytere €F apparatus d 09 pHithe Ui‘velﬁﬁtmcni]il@s arm‘belrljoal InlﬂiG embdditment of ﬁgure
136
T R TN AT

ure

10¢ bf/bjad:let 104 has amp intstior surfite 220Manb4d extefloSRiBed B2f Uhterior surface
each arm 148 15

126 BERSUHTE B e 10b 45545 5 rfrios e 194 obladdep 4w some
emb«dmmnt@ of tﬁelpreeéheml/&&ldﬁf mﬁdri%i({/ch{nﬁe m & Blﬂdillﬂﬁ RABBD is filled

I|z roIIer 136. Also_in gure
“’“§| 3‘:“5‘191“ BEWFB%wqu% quen@rrsslrfwzm@f dexible material

IOdolahmnﬁﬂ(uvl[’gitzg each notive roller 134. Each
suspended notive roller 132 is pivotally supported by

S upPerapparatos POOKhewh 28 fighed 1 2808nduRRE & ra@E 08| FRfied 09both

suplo B oot 1 Sorblebiteral 305 aaddst Kiaioant 108 §formed of o

suppdn‘t Etacar@[281aad adbudih@sthdehee T @Wiﬂﬂbf%rlg&gwﬁg%g f19kiR 15@
adder may

ro 34, For sone appllcatlons
PP Hé"?é%’ % ctpre-l30;is disrosed insentral grxityrl 26 dpﬁneddwettenor

swﬁm]ﬂ@ﬁﬂbﬂm niiterR® POYH MA@, AR Wit Rféncd! 't&ﬁE&b 9 nlt will be
nnent into which the toroid 102

E"g ace or envir
sppftsialed el BbEow Srbin 128 el ppand oI DiFrgRyolsge dp4 defincd by
mteammnzabrﬂeﬂmeaiatedaemJfbmféiewoq_t h or nmay be wider

than it is long. 25 Figure 2 is a sectional view of an

ap Sapmirtstruifs 128 and BOsHp & actie 130 @&hq%tafblﬁl@bon a plurality of ~
roll e»ﬂ—%ﬂ?é’ enb.ogl ment o{] the i nvention. reference

% . 3PF ol ptivagalless |34 are st cqnmanagaablatmgerm% of
bladderiod) bethe ambb(ﬂﬁéﬁrof #gfret INRftation o8 %ﬁ(ré‘{dll\érs l‘gﬁ%lﬂ 3hus8fexible

hape Bl adder 204 conprises a flexi
mat‘iﬁﬁ{]g?ﬁstsré)%éelatmeé%%r%ta%&aéﬁqu ezdsmeﬂvmoaaujb}‘t dnthenas
embedimiend of fighre 1, Sabhinative 2ARr @wccﬁﬂbrﬁ&t @ﬁlh&iny%ff t%élg@f:@%uh

ri.or urf 220 of fl exi bl materi al I nes

| nt
refersfied Sgife 1yt il b e e thefest 49 openeh mative splier 134 mate

itharthstdhe®Ni4R oFfa w hef@Nt
i 224 of bl addera 2&8% égont ai n%écgr [ sgl qﬁ]ﬁe e'g:l%&ﬁ%é?ﬁ o?ﬁ%}*ﬁ
rotatipn of wor geaz;144 Bl causemiotue Tolerstl A faetate. Ext er i or

Tl ed 8 o R S (e 0P 7 im0 P!
exterga) po spuropblmasmiahoss skilylingheurtiods suiteiler e thegifemme

e, a8 kg R g BB 5t

| exi bl e materia
apparatus or the power may be transmitted via wires from outside the patient or space

through an accessory tube (not shown) connected to the apparatus or to one or more electrical
motors located inside the housing structure or otherwise operatively connected to motive
rollers 134 and/or worm gear 144. The electrical motors, in turn, power the motive rollers
134 and/or worm gear 144. In the case of mechanical power, rollers 134 and/or worm gear

144 may be powered by 2 thin, flexible, spinning rod or wire powered from a remole motor
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conprises a support structure 228 and a housi ng

"~ structure 230. Wth reference to figure 2, it wll be

appreci ated that housing structure 230 is disposed in
central cavity 226 defined by 5 exterior surface 222
of flexible material 206 of bladder 204. Also with
reference to figure 2, it will be appreci ated t hat
NPRWHPIIERr uct ure 228 is di sposed within i nt BETS2004/011466
vol ume 224 defined by intefior surface 220 of
f|EXIQ%$ mat erjial 206_of bl adder 204. Sup
locald Qisidsr e PigntAr 4Pateu Thegouqn efdeasiod opwpe @a*aaﬁs%tegtoa%?y
rollér eated ofthelhdisihd dtdictafe. M&thhfEs powst thdyHio®edrandmitted by a
plurality nptive rollers 234 are showl contactin
SpIrping,SPEIST RFngPEporEDblocated igsidmprayiide of Gap apperatupe This power

maEbEasHuaf ?geng;atgdl gure 2, rotation of notive rollers 234
i s capab causing flexible material 206 to nove

r ellathewmbpdimentofifigueet Ii. bensingsirnesurstl 30 sy atabiy sipperts o plugality of
stab?l?iA‘ng roil&%& W[ﬁ? Pé}érgﬁ'@tto ?%L; E h ginﬁl % :{pgget‘aﬁtcgj%%t \éfclg aséaﬁlhzmg

nprises a al'it
rollwdﬁﬁ gentaaty ¢X<&qn02 Suface IZQaqféhkr@leohatnml i1 fgofiladden! Gorlnthe

emb%ﬁi%{entzéldﬂ e&c[eﬁ Gk éiéll%l h§8 i%’loda{edg'rc#xgrg?@ eicg

orecuate {ha wor'm gear 5 ri ses
stabil; mrsardll@426 aEgbhasuspswndtabﬂumdolMﬁs ¢antdcisgmedorsurfadeel 20 of

| j 1 ||
exlsfEetiliof or Baddel o, Htpetima QA Cot Bl sod Mot
stabAzingrdilerd By defines & gwovemﬁatiatnedltnenélorfedgmreecxﬂe a pattiat pHitexible
4 fi t t of ti
N T S N TN
ap pratha embodimentod digoiaric each/isudpemd eoabihiping myuee B i pireorelly
coup%% %f tang 188 SR nxtlpelag nt 3 tsggﬁme pAeselF]drliS ng&i,vgch arm 148

Pepag g poVe
and suspemied) stabilizing tnéleamaactatowsasrmgcnommtﬁcmm i cﬁlleiubin material J06

) ggaifxé? ag&}a&mng%lg?rlggr gg%r mll.@qu% ﬁ. Hllgglstg g\% Is%sééngleﬁa ?n%hv% ﬁ ollers 132 ‘

are dnmommannﬁmmhmoumtra]ﬂa 184 B;tuh\sespbmdddonmnva goler 132 tsur e
. 0. \or ear nmove -
pivofed¥isuphobed P Ripe it snibiite P4 ta FR0E uieRf KB ETnRRK of e present
invehtin, suppod istriatiire @28 dndguspended nlbtive réﬂfersm‘,&mmtblm dxtenor surface
segond thre 43 .of rm 44 to sel ectively
122 8ﬁé%‘ébgeﬁlagegglgwga§@?st6q‘° Frf)‘%e{fels ollers while first
t hFerxsdmé4pplibatienspblgdizr {04omay ba geheraly loﬁzﬁeﬂtﬁdﬂ ivs widt.| However,
34, sel,ectj.ve en enment na
for oftiy wéﬁ]*&gﬂ OB 4T HSPERGIER T IR AT i m@ %rwaﬁt%gmmmm
into &/hib?(thﬁbtdéﬂll@ﬁ is ;&bﬁnﬁm?_eh, ﬁwﬁladgéhﬁmaﬁ@ﬂieaif gﬁbsmyialgbeequa]
onf,l ed so,tha e.fiyst and the second set o
lengﬁj’f’fi\?’g&p& may ke 3‘%’ HétlP&el y engage first and
fS_GExgﬁti Zzlh hﬁéﬂﬁ&mﬁ 4w oF48 . apﬁ@aﬂég%dohﬁ a&iﬁbﬁﬂb téWRith a®bdditional
i,gur e ousi ng str.uct rotata supports a
exerigi g RbS Rt OB PHioH. ) B PGPS 19 FesRey il B apRFaed
that 4ppafatu@ 206 cémprides ¥blaliddd QoA MAf i@‘"gbxﬂi’ﬁ@ tbl*b@dal 6} shaped. Bladder
roller 236 contacts the exterior surface

stabjlizin
204 eompriges 4 JIGADIB MBI 206 AlexREmaErYi298 Q6 plagdss 204 ag qpanterior

surfaeermﬁada%tex&hof éuﬁfdéeezzé IRteforthithde280 OF ASHERMAGLAI 206 defines
stabilizin lers are | ocated proxi mate WO

an injayign yojame 984 pﬁqt;quggm /I@ gomagembagliments of the present invention,
interior volume 224 of bladder 204 contains or is filled with a fluid, a gas, liquid or

combination thereof. Exterior surface 222 of flexible material 206 defines a central cavity

226.
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each stabilizing roller 236. Each suspended

stabilizing roller 238 contacts interior surface 220
of flexible material 206 of bladder 204. In sone

useful enbodi nents of the present invention, each
suspended stabilizing roller 238 acts to bias exterior
surface 222 of flexible material 206 agai nst a
sWOR0M4/09168Y. roller 236. 5 Wth continuing res@eneRn11466
to figure 2, a suspended noti8ve roller 232 is disposed
pr oxji mat e each motive rol ler 234, Each suspended

not | Vi appAratas 2003showy imfigwe 2lalsy irclydpos frade 2@54 Is'un@m& both
Sl e 0 P AL ity 2B B BT 2 e 208

present 1 nvention,
MPPWM6 8 anda hﬁlﬁlgisuhcﬁm: ZﬂoaSV iEhdeBiidn0é to figure 2, it

Wit Eﬁ'@“‘%‘%‘i“ﬁﬁb&%mx oB s T30 dBioed e pontal ity 226 defined by -

exmuw@cﬁ&m’tmnmfmaﬂ@?ﬁ% 6flil£ddtléf fmﬁ Kswih m&&ﬁe kSfigure 2,
(0] I N rom e 111 an sScope O

it Mrnte%e ﬁ’%"""ﬁ%ﬁﬁ‘ 8‘3’ PORSHURYR A1t 5 dispo %ﬁ%@w@ﬁwowumm

deﬁnﬂ\mdnmﬁoﬁswa&dmfofﬂ@ﬁbkln%&m 206 & vidiled S13i de the

out er be being the support structure

oth r. Th
SHP pog § @H{@&W@J BPUSINEISELGE @30 Bacholkiahly syppartreeplurality of
romm |1nSigeke 2; h PLirAlity BloBGd@Nlers Iiui'aﬂe Ui & #?aﬁ,u?% hoGat Rfiterial 206

ructure which is |ocate
of @éﬁ%‘fef 2‘194 ?H\ﬂi"t smbadiment of figure 2rrpletivmefmotiveaniira?3d is capable of

caxsmgqxémmateﬁmtzbé ko tb%e éuﬂ%%éﬁoga%{xdi L&is of bIAR nlagvé Ldh@r 234,
tru re or both ri se 0 a series o one
% ? e ahfistae 2 e wgynqﬂv yzwcnommismpieragwmth 240.

Bachhagtive 8lier 284 |¢ daﬁﬁiie of-mﬁmg a% ippor t
strgﬂhures may for ex e, ndrlcal wth a
cir é?fere’&‘?e(fg @%"@@t itarill e anmw;atmadmm geat 24%@mprises a first

thra& Q42 2id d secodifthfl@ P43, O ARy ﬁ:reefe%ﬂ{ ngdr @ﬂg%rgr ef Jf‘r&ﬂﬂle goner

on. or .any ot her shapé wt or curve

2345“'6‘? ﬁq‘s Iuzting Frith farefthreadi24 wtomrgsufZMTchrchmy, in the
-emboldinhént bf ﬁ’ﬁlrérﬁyro?ahﬁﬁ oPfo | t A gn 5t hé h%h?et ?f 8§§‘bel rgllers

sectional shapes througho
234182l 206 of t he bladder 204 surface runs between

t hean s3M &rkibiRfem i xed rel.ations
rel ati ve to eagﬁrg]b @5&@99.&%9% anccgwt@t AN SERMPIAY < F{X)Bg'mem
of the presentjigventipn,j aqne or mors metivenvitivare pbha'ed byerwomlgmg A

hous he f |
° lﬁ‘f*ﬁgﬁrﬁ‘?fégﬁ‘éﬁ%@%ﬁiﬂ%’) Coalr el lo i i P g place
Geds forexampleyindiguy anThrs hollmv camyatlo\ak tHeovodh geaed44 Lo

rotate rSiftive t9 howssn ré) ﬂgﬁgesvﬂlgf V&é{rﬁ% trﬂ@' %br%)éke é&%ﬁ%ﬁﬂc e

Cross-sectio
backyjardalegg the gentral ariy oftivb eptiaratustin ﬂfe ehibedﬁusﬁs eflﬁgure 2. This

movbrﬂé!rﬁ Qfl&»@@sec&ﬂﬂ%&ﬁ g§3 3P %o né:elaﬁy ‘gétg sclﬁzféve }1 %%F%ﬂ aesecond set of

onpri st ng exi
mohhﬁmélﬂs athilegstdhresd Msengz@es hem st serdfanotile roifrs284f he;

lmﬁgg r erior surface 320
selocfO pftBgerithn il i Rt Wy Fsiowatts Horemnentat rmamates. I
avaratmn of this| emhabdnnéiﬁ,éthe dppamtulEnag b @6k écssoqhattm@ﬁ@f A0
or val yne 324 of bl adder

secold PR b e rol 34 Ry ngaen ptencdisegind ieadh 43, 10

Wan 2@t @IHEnN of BziReR/ ATSAP dihithikd 890 rotatably supports a plurality of
stabilizing rollers 236. With reference to figure 2, it will be appreciated that cach stabilizing
roller 236 contacts the exterior surface 222 of flexible material 206 of bladder 204. In the

embodiment of figure 2, a plurality of suspended stabilizing rollers 238 are located proximate
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conmbi nation thereof Exterior surface 322 of flexible
materi al 306 defines a central cavity 326. In the
enbodi ment of figure 3, a housing structure 330 is
di sposed in central cavity 326 defined by exterior
surface 322 of -flexible material 306 of bl adder 304.

T\gg £4 S| 9 5 structure 330 rotatably supports a :
PR %f motive rollers $34. In figure 3PCREYHI004011466

rollers 334 are shown contacting exterior surface 322

"a% seible dofer 2367 Epch syt gneq iphnedid 258 Gotige gtop St

220 eéﬂwﬂﬂdmateﬁhiéwﬁ@éblad&# Qo4f meamb usdmtembedxmhiswaﬁfixesem
Wor m ear 344. Thus

342
%@é“ﬁ%‘h‘{é“é lhﬂnéa‘?‘& 238 it raéﬁxtaﬂowrfﬁ?egféapf Boible

mamrlal ZQﬁaagmastmtabmmﬂngllarzgs 334 to rotate. Also in the

10 Wr&ocg)lrrent o%@g%éﬁe ._rotation of the npotive

rol | SRS tererquse lodfigured, p sHspendgd anqtiy rojlen @33 is plisposed
proximate eazh atotiverdlier 234 Ea6h flspétaad m8iveSroflifs 22 QPplq&ﬁl'lgvﬁlp%orted
b r ol Isr 3'%’;5 %{ g‘tcontl nui n reference to figure 3,
Y SRRPPT SEUCTR A sape pspayl e wﬁvﬁawf e piesentinyentorg sypport
strbi®e 0320 d\bhdpBhdbdaotive trcﬂtelrsozaz\éet' tH BEas %%n&%mfa&dvz@bf hB&ble

inte |or surface 320 of flexib material 306. In
maenal 76 F3ipst grotve gpllers 234. support structure 328

r ot iraak }r!ms&ﬁrﬁ@r'itﬁ of l?oulﬁé A A mﬂfsagrgﬁp&ﬁgﬁﬁe ﬁﬂtd? ) r?ossrble

w1t[30| lers 332. In figure one suspen notive rol

o dpiating|{ropthe iseigibanscscemect theereseridnyention.i Ore exsiipiary
em&ﬁﬂmerﬁ'rrfag bé Riehed df ﬁvo%ub&%@glhéﬂ:éﬁ Ramded uﬁ?ﬁf el ﬁf@(ét&%to l'f?'r@ buter

can be seen contacti ng I nterior surface

me P%% fhe sunpatt &trneture 3ddrhdgs logntediwithin etinteripnvalume of the taglosed
rngsrMPAlidee mhé IIQIEI Eu%@ bﬂﬁ% §Bu Vs%{l&h%m ﬁﬁ&fa&e Wlthll% the

structure Sus Ive I‘O ers

cenpiplgavigy, F?%rermbpér@@neezzmem qné;@rtgn@tmh@rrmwum% strucours,
the B@i%i Strudtire 'oYEotg%aryQJlel 31 a brieb of i o@ﬁ?ﬁ%fa%xﬁ that may or

i ment of figure ousrng structure
ma)é‘iﬂﬁ fh"ssqne@ishaeeomwheé@h have a general |y tubul ar

shape hoﬁEh:iésand Q@ﬁﬁ%ﬁ%@u&h{cyﬁﬁg b€, fgi'?anﬁP %“iﬁﬁﬁ&aﬁ w1th a c1 ular

structure be vi ewe posi Tl
°T°W?q9°’éﬂ’éﬂteriﬂaérélavmcrememonmdle@bapsrofalswtt;eq:qwgtgle tnangle

hex§géﬁ RPAdy dikdrd gﬂfﬂr%ﬂﬁe& srlr?a%?siac & 2%&; Bi%zﬁ#ﬁt BLrbsY The

vol une "324 de by I nterior sur
framg; siryetutes pgy alsy he c¢rmmed pfmpultiplsicrays bestional ghapes theaugheut its

lcnga;3 Gl“ﬁé"}'leﬁﬁlé matb@43b& Jr Wb Pﬂh&r %gg%fa{%‘% [u%géetwgrg ﬁ\% (y0 tubes

fined y exterlior surtace
Whl%i ¢ spgecddip Hixed redatiodshiphrelative ol eactsotberb Gthie tistrnse bétween the two

tubel i%l#ﬁff%&n?tto ngttija% ?Htglo%?iﬁg 901{8 s OF s{qﬂ? g.rlg'g 1o gﬁzg élger @exrble

OSSIOEWIt ut

matngal FMcfophladden 804 tomassrhehmzn tlﬁsappumemdmguangl steueppesrdven if the
matetial £ lé‘/&%ts@i?%rﬁ%u{léh%ﬁugxa”pl e, cylindrical with a 30

circular cross section or they may have a cross
seFBigurer3 is an otig csdraisectiohal aue&quam appsrraot M(ginewcordance with an

exerlhie) Bt T8 S i dppas i isgbed £haker S

comprisingot flaxitde mt;enall 6. Mae ﬂaﬂme h&fﬁﬂlapj(?ﬂ'ﬂﬂ Hlddl@lexeS (02r'H3§ &n interior
hout their en

surtsfE 530 S SRARe e B M ek hap CEf bl aigrial 30ffdefines

an infpeibrvesliime 324 of bladder 304. In some embodiments of the present invention,

interior volume 324 of bladder 304 contains or is filled with a fluid, a gas, liquid or
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WD 2004/ 091689 PCT/ US2004/ 011466 11 the two
structures which are spaced in fixed relationship
relative to each other. The distance between the two
structures is sufficient to accommodate the

interlocking rollers or skids and to allow the

flexible material 306 for bladder 304 to pass between

t WO 260499t889 and housing structures even if tlt@‘/uszoo«uonws
material folds over itself ol0is bunched up. 5 Figure

4 i.s an axial _cross-sectional view of an apparatus 400 .
cqmbingtion theraq cExtenior surface 3821 bf flaxitie moateAlalH08 iy A Qetrie Bdvity
32%f the present invention. Apparatus 400 conprises a

bl adder 404 of a erX|bIe naterlal 406 In figure 4 a

SUPRRfHe eﬁibbliﬂédf ﬁfztf%gp | b3 % g§ gx‘é%ots%iﬁfcg@@l cavity

interior volune

32 dofined by lexteript surfret 322 odiflexiob. mdtéhal Bdmeoﬁimm@ mntrheﬁousmg
por ts a

. bl
trtxét&léfsﬁo ?b;afgffi? QIS@: S g% jél!ﬁil@; éft[géi%le Irrglﬁq% a3(40?£1|\ gglge d3gotive rollers

[urali
33%@9‘@! equtavtiog extefiorgufce422 bf flodible mARHaAPREEH Ak 8Rbodiment of

bi | |l 438
T3 AR 7 5 ompsbonnin et 00 AheesthoOof exch

eln erior

mokivechidier 334C0nate wlith athieRd 312aifdlwoemiesl RNt E,
port structure 428 ar%%ms.éﬁe?‘é’é’d’ﬁﬂeamf

t
ﬁg&{eg ‘1%‘??8 “e"glﬁlggﬁf 33%@“5%%laotb\feagllq-,rs(mnomtasu Aflsoga the

emi@iimedt of Figirel3), ﬁ)tm%ﬂ}@'mﬁoér@ﬂﬁ' Aatvif calﬁg ﬁpvl l)l'e%'t]! Nial 306 10
15 1n the enbodl ment of fi

3
mo&o’ffiﬁ%l’@t ‘?‘F frtptipnal axispfieachamative seller B3d.a cent r aI caV| ty
2 6With contitalirpyre feFenc &bt
328'}@ er %{%%l 406 ofe bI gﬁ?%ﬁlt%nmﬁ ré&gtf r uc{ ugféb%gmcwe
fegory °B!"lﬁ3gl4ldF§nQ§lbe§habtdnoz surfpce 320 efiflexible
maté% 3OW Inl"thé ehBsEMER off Egibre g%uﬁporf‘sﬁcﬁﬁ!‘@ié rzggab% suppos

r that each stabilizing ro
phusgfly o iy ‘%F e gllers 238, bf figure Banp sespamded miokive 0ier a2 s

showh ddplmd ﬁﬂ)&umltﬂ eidﬂ%&@pﬁﬂlemt ﬂgo él il (% %aches%g&mded motive
roll 229 eed eZO stabiljzing rol
4 S°RL EANASHES BrEigT wfa%w Qfélealb'!mnatmai 306 of bladder 304.
In sdrhensefil] embodibtR; n
e s 56 by 9
ouYp t%‘ﬁdﬁlﬁs\%@mprcﬂlrfm %p&ﬂamb mata'ml: 806 sfimsemotive

rollevd 333. an exenpl ary enbodi nent of the invention.
Ap at us 500 conprises a housing structure 530 and a
f exemplyyemb . of ﬁau@mgoxstngmm BBand sippbabirycture

328 wnm@vdﬁg@efmpln)b%la??nagé"hﬁ{ 1?0%? ? @gg%@b%&%%@gre

398 528, rot at abl y” support ura
HBY Peyigwed, @rsitined mﬂieme aisuié@lﬁe otberd Thp@s©oltube being

suppbie ktvdite BD§ Mﬂﬁ:herloLaﬁgd wittin ﬁﬂ%o% gé@%@%ﬁqfdgﬁ?ﬁd\ﬁfydplenor surface

llers 532. Flexible materia
320 ‘E’g’éﬁﬁ’ﬂﬁéo mebhlbebel@g Rjusitig etrudture 330 edicidfneated Within

trblRQviey SRdYAn rollers 532
o~ ar eVier)t at abl w’s‘ﬁg’%‘%ﬁ?é‘gﬁ% 9@@ lg‘iﬁf%'(y‘gtruct ure 528.
| it Wﬂbbeemmaﬁ@irﬂmtmcﬁusgmbedxﬁxenmtﬂaomagsamu@fww ai"—ia@!apport

struct AN YosiIBRGE b OO (B O s Tkl L oo
mvenpxgql | 'E]pe Igguing land sﬂppoﬁ sthetiresniy fc'frleﬂhkhﬁle Soylin@tiéd Wi a0f
cuculﬂp&%sggafon%y‘th@ may & Sa%rorgggelcggn 1rnothz|3 shape of a square, rectangle,
triangle, hexagon or any other shape with straight or curved surfaces or any combination
thereof. The frame structures may also be comprised of multiple cross sectional shapes

throughout their length. The flexible material 306 of the bladder 304 surface runs between
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534 to rotate. Rotation of notive roller 534, in turn,

causes flexible material 506 to nove WO 2004/ 091689

PCT/ US2004/ 011466 12 relative to housing structure

530. Wth reference to figure 5, it will be

appreciated that flexible material 506. has an

interior surface 520 and an exterior surface 522.

I’!Y(QH’P‘@O%GQS’S an enl arged, partial, cross-sectPOTH$2004/0214866

of an apparatus 600 in acddrdance with an exenplary

enbodi nent of the invention. Apparatus 600 conprises a
the vorstruetineg whichuaoe spaced &Bﬁxetdhalatimnshiptrahtiye tsepghorthes. Fhemdistance

oo R pibd b A Bl e R pERS e
to alggthe Slexibleatatbria) 306ophladdee 30btp fasyisitwepnshe suppart snddidGsing

' nat er.i 606 di.sposed. bet ween notive
Stmr OTH é)rgh??ﬁe }ﬁ#&“g @gf 8V%gﬁe§ffll‘%g'il??$gd Waterial 606 may
f oF igpfjeftbis a&m’apdh r@slsq-seztlpﬁu‘ltviwnoﬁhh appanf bﬂuﬁd@iﬁﬂh abchrdance with an
r dan .the present i.nventio 10 In
s P Ty Bbriisi ot B bt iRIon  ABPHFYBAN mprises o
bladdaueesfa ﬂé:abnemwaim 406t T Bgurk @lal sappcﬁ%ucﬁm @iau@iho% dlsposed
nDtlve ro'gmnqgﬁék turn, causes flexible nater

witsJo ety FuRd Wy BtsEoR et (2] ah AexipRomagpAHOS. In
the citbbSINRACES fighurd 4, BupRrt Btrudtlre W28 kothabl ?Eﬁﬁp@ﬁb abﬁgal{‘t}h@ftsusploendcd

ace 620 of flexib

Stab‘ﬁﬁ‘f‘% F‘?"Sﬂs O‘é%e % act ne {9211@?1{14 ; E@{ﬂl&q epppResiateql that each suspended

stabifizifg esiler mslaﬁhtacﬁ Ihe .ﬁ&éﬁ& SERe AP0 i1Rx BleaBatéihI 896 SFYIRder 404.
surf ie 2.0f flexible materjal 606 15 against notiv
In sopg sl 5m dipeniR RldheptpsentiAventoRr yBRer PRICke128 and Suspended
stabili#if@ FolREA3E PR bidkl RWHEH subfac AP T HekidldBReridl 406 against a
ccordance with an additional exenplary enmbodi ment. of

stabi TREME on. Apparatus 603 conprises a housing
a,notive roll

structure 630 t tahly suppo r.
o 32 tieemhodgne: gp 3%? %ﬁ SIBg BTYCrg ﬁ%@@ﬁé@%t%ewtﬁ cavity
426 defihed®y aDbNt@lor Gathcamrd f@kmk 155@%%1'24106 bthElta&{Qg agd. nHt[S(\Isg@f
Ol spri.ngs ac 0 DI asS SKIi
strucfiis A0l sspftiamiusity SEitpHEEne Dalopr436) SiRbeErence fo figure
4,it \ﬂmttﬁrapﬁﬂecﬁﬁﬁ thabdch @ﬁ&h%g réllef 486 e RPTRL in@e’i‘iol‘ Yurface 420 of

i.llustra n figure Springs 652 nmay npri se,
flexilemater 6é’f b?ﬂ%% aﬂle gRbadiment 0§ ﬁgwe&w&h S‘l‘ﬁBF‘F"Gﬁ

stabﬂ@ﬁhﬂk RllelddsaRihaNR idtve 86 Bht is ARhédDReORZeit sSfortbrioriexible

illustrated wth arrows in figure 7. In sone

mate%?é é% pndhpRrtiPHRlA Sabilizingteller438ent i nvention, skid 650
AP EP5 hm&n@ﬁged%a Qross3edtions] A& BKALopp@ats 5&! ic’é&% ance

622 of flexjble nmaterial 606 agai nst notive rol
th ggkemplogy ﬁmB%bmaﬁ of the invgatiqng | Arpearay S 08 seripkses afhpvssleg

structhh:rﬁﬁQn@ﬂ%uﬁoﬂ%tﬁé‘@ﬁl@ﬂ@ affo b sttrhl@&ré §’30r rgpaf%ﬁm ports a m(tvlne

ported by housing structure . I'n the enbodi nen

f°“°f<§13£ PRRHPROTE stf\wéltratﬂ&mtaﬁblmm@ee@plu@mm ofguspended motive roilers
532. K%&iﬂl@ﬁa%al%'lé’ &isgoftd t?e@w&ﬁﬁlo@gtr fidr 384 Qd én‘d@d motlve

ler 634, in tur causes eX|b e materl a

rOHGrﬁﬁ?e Flestibleimateriab5(6auest fogn,dfor exampies a §agiond62 blagdnren 8 | S
accor@hicE WhtR 1 leseRBhbdn ghn. SsPeited G0kl Riilersd 33 Wre) rfota%ly supported

apparatus 1 n accofr
by a support structure 528. In the embodlment of figure 5, housing structure 530 rotatably

suppoits a worm gear 544. A first thread 542 of worm gear 544 engages teeth 540 of motive
roller 534. In the embodiment of figure 5, rotation of worm gear 544 will cause motive roller

534 to rotate. Rotation of motive roller 534, in turn, causes flexible material 506 to move
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| relite 3 Rftksihg SHRREE 586

wi th an exenpl ary enbodi nent of the invention.
‘Apparatus 700 includes a frane 708 conprising a
housi ng structure 730 and a support structure 728.
Housi ng structure 730 WO 2004/ 091689 PCT/ US2004/ 011466

13 rotatably supports a notive roller 734 and support
structure 728 rotatably supports a plurality of

swymeowetkspot i ve rol lers 732. A flexible mat qdﬂsa!glgﬁll4ﬁ

i's disposed between notive gpller 734 and suspen
notive rollers 732. Suspended notive rollers 732 are

g/gﬂl?efﬁr‘éﬂ&%tﬁ U L gti%s%gefc(iea&d tRat

pai r of springs _752' support structure
ﬂe&bk@iﬂé‘m@hg Qechas jap irjterion surfage 520 and ahieyterier Srfaderb22t he
enmbodi ment of figure 8, springs 752 act to bias
sushigwgéds amenlareed, patiel; erosectingal view ofien apparatwis 609 in
7 . . - .
s B xBhnpla ot fFL bl Blve o, ApBirlE oo simghfte o
housingstrecture 630 that rotatatdyshipportsexvemnsgaan 64 tA Arst thtead 642 nfyjgorm

tive rollers 2 are j.ll.ustrated
geaf B4, 80363 URABON Bl oF DR 1 635 Dot Sl az s by
supportrdby h8ysihg staichge 630. UC flenikle ﬁ'g&;ihgﬁﬁﬂiﬁbﬂspbsmﬂéd?ﬂaive
WO ar,.,r744. rst t of wor ear ..
roll§6AT 8T R bt B30 Bielble sl 608 i mpkpy Scaple f gortion of a
bladdebinchiceardince fwithitigtpreseflt inveptiod.i on of worm gear 744 wil |
cause notive roller 734 to rotate. Rotation of notive

r olTh ére eridbbdiment dffigure 6 avtaticn dflweotinesr Guaicaisesiotatidn of motive
rollHER5%, RE b {6y Plct oA dh ik Sebest forite mptial 4 rove

relatippahatsisg 8Ahire 630C CWithi fefeténce \t figura s, idddli be appadciated that skid
Wth reference

ex | ary, enbodi.ne of . the invention .
650&8‘%@3} Hategidy purgaep ?50 #@%ﬁ&f@@ﬁ%@ 5001 Tngoms piefilampodispts of
the presant inseion, dklid6ileacts@0Yias dmexgaive settze g2 DeMlexitdé mhutesial 606

nt _l.nv ion, bladder has a generally toroidal or
agﬁ@%ﬁéﬁgﬁggg?%géadder.804 conprises a flexible materia

806 i bl erial, 806 of. bl.adder. 804- has .
Pl P16 I s s gl YR otk s i 80D,
accdrdenee with as udditicral &aghpldry édfxlsomb f’h?g'°m§gﬁ%m|ims Qppaedtis 63
n_interi.or .volu 4 o adder . S .
comBHlss A ROk siPhER0 R dorRaoty siiort a maotive Faler BAF v flrible
mat?-lwlwdﬁ is dispastd betwerd motvd 1ailer53aand & sikitt Eb@.dln}md éinfodiment of
id,. a.gas, u Qr i.nat.i on thereof. rior.
siguls 1 3 B S5 3 Rgs 619 fo shibap Resineign inigior pistacs St Regivle
matahal 606y Springs §32care tiagratiinaticaBy GIheshate id Agré PUr Spréhgab5Dmay
i ncl pdes a .frane 8%?. Frame 808 poth . 25 urlo‘%)orts an({i
comptige, 08 SXarRlESHEG FREIA sty OTRRFSSIOn J1otigh gnd gt Giigsion motion of
sprifys 862 gid Siadl650-ra iTRs@héd wiIP AR WsSIR FigareSUppor t structure
828 and a housing structure 830. In the enbodi nent of

fi gmlm_e @emhauﬁmwmg% %ﬂiﬁé %ﬁfbnﬁﬁ@eﬁtﬁh?&(&ﬁﬁﬁ U RPgs H52 act 10
. stabilizi r r and, support structure
bias i rlbrigssprides 423 oF exible s Ageia, motie Lo 67 -cToatiygt0 of
motiVe tolller 6F4e¢n@Agecn it thiedd 642 &Fa wdrm/bdat 69RthataPRILAM IR bGdorted by
t hat suspended stabpilizing_ roller 838 contacts the
housingslpeitie Q0r 1ofhe embagiment of G crotation of worm gear 644 causes
rotation of motive roller 634. Rotation of motive roller 634, in turn, causes flexible material

606 to move relative to housing structure 630.

Figure 8 is an enlarged, partial, cross-sectional view of an apparatus in accordance
with an exemplary embodiment of the invention. Apparatus 700 includes a frame 708
comprising a housing structure 730 and a support structure 728. Housing structure 730
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30 material 806 of bladder 804. Stabilizing roller 836
is shown contacting an exterior surface 822 of
flexible nmaterial 806 of bladder 804. The rotation of
the rollers and the novenent of flexible naterial 806
are illustrated with arrows in figure 9. WO

?‘ggéﬁléog/g1689 PCT/ 1JS2004/ 011466 14 Figure 10 is an '
a0t 8Har enl arged, partial cross-sectional PET&R2004/011466

apparatus 800 shown in thd3previous figure. In sone

useful enbodi nents of the present invention, _
rotatahly SEpROEY aguative roller R and|shpnoriaggoturst 798 rejatebly Supprttes plyrality

f4eXi : ar -3l . [ ;
ot S 4 B2t " R BB s oty ol
734 a0 suspendedm@tiee oilers @phort 5 structure 828 acts to bias

suspended stabilizing roller 838 against interior
s uFhsperdeg 2aotiye rolferseld2tarerotatabl Supporsddy asuppostatmgure 728. A

pc P8 4y ARy B A DG s 1
the embodinant of figmeaB, spiimyy 752 actto hiap suspendsd 806ve rollers 732 againstan

. it h epnl enbodi t_.of e i nvent.i oRp.
el sk 750 BRI mRRRE IR Sl 757 Sy BOPHES g ol s
metal atnes, btompragpmmatioa and amexgeaion Sdbtion Af siralgs 752zandguspended

rol l.er 6_1. 10 .r ot at abl u rted by housing
moué’?fol&% u7r%g a&?gysuﬂgepl“él% a&ogs%\hﬁgﬁ?% 906 i s disposed

be A I,0 I n '

o 15 Bt of e houSig S 26 by o wprm gear

744.0A fizst threalld?242 of worm gearda emgagest theth 40 pff metévetrollenydft inche

-1 h..r fi e 11-.it.will be,. [
et RLEIE fork b o AR gt 7ol bl s RPvARRECAUR e
Rotatibreaf hotiveraller73d) in A4H, calises Sexible masefaliV0ccoinonie e ative tof

[,es i nvention, skid 950 acts to bias an
housélgt%gg?%ﬁeqéh.?face 922 of 15 flexible material 906

SRS £ P Bt UL i By oo

with ap pdditienat e:30(plarg brobedimenttofi the pmewtion sWith geferenceSk Figugsit will
: ) \ ; i

v s AR AU PS5 P inkl i

preseapmventioa; eledden bas agencralifbOraidal ormisg shape pBladdsr 804 &BBprises 2

ne S Il 9670 SPGB 20w

exterion Sweface 822.0Bitaiod suxfaoe B2 afifleiblesmhatibriali8nt defines lah énterB@ Golume

LOotali on of st.ahili zi roller. 936 and. AN
824 of Biachi e st Sl dithe tsefilipveliign ik Bt ¥ s
bladden84 gumtainslc? is Flegiwith 4 Bnitlsa gas, lepidorgembirption thateof. Exterior

ross-Ssectional . yi of apparatus.9 i n accordance

surfagﬁ ?‘% °§?%§% T%Sﬂ%lssgg‘éépﬁf g?ﬁ"“@#ﬁf‘é’&?’%ﬁt of the present

[ (o] ratus 900, hcludes a,. fr 08

crEAphitRys 0P SRah I e ol ERs & gatg 30F, FifHhe 808 both
supp@tsrand interactd 26th tife Rdxitie matetisiB08 bf thelblalderRDE. iFsame 808

r.ot at abl upport.ed hy housi str re 930. A i
comppes RPesthaERRS b etk St ikt B eriogtivam of figre
9, housinlg sefucAZO8 HNJtatabBAsufpdisQ.stabilizingrrofl@rsss aad kwppbit guiticdure

. it will be reci ated fhat. . skid 950 contacgts

rotatafysuppostt amyraded DUaE ol R, W tetereig o Bgure prit whpe
appretiaRl What SispeRlicaBRAbBizRIE réllte 838 eunidts theMBdHor Sitfacs BROloOfdXible

aa?tgs th bi as _exteri.or. surface 922 of . )
matert 6 of bladder 804. Stabilizing roller 836 is shown contacting an exterior surface
822 of flexible material 806 of bladder 804. The rotation of the rollers and the movement of

flexible material 806 are illustrated with arrows in figure 9.

!
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flexible material 906 agai nst stabilizing roller 936.

In the enbodi nent of figure 13, an arm 30 948 of

support structure 928 acts to bias skid 950 agai nst
interior surface of flexible material 906. A flexing
notion of arm948 is illustrated using an arrow in
figure 13. Figure 14 is a cross-sectional view of a
bWOPEe09168% i n accordance with an exenpl ary pcrwus2004/011466
enbodi nent of the present imgention. Bladder 104
conprises a flexible material 106. The WO 20041091689

PCTFig20049 £112t4fional thlargey Syvai cﬁﬁsédcﬁe;ﬁabhew FRhatadls 800
106|S|Ilust ate W th s n gure 14. Wth
SheP g ARG e dh BOrieseih CBRRAimFEls Shop prest Spvention,

sudpbﬂéd Stabilifidg foller m 2¢isQWBds é&eﬁ&\ém@&elsaz eﬁﬁeﬁmé Riateriel806
while .an interior Portlon of bl adder 104 is noving in

agaerwésfe‘ﬁbe%s folHlerff36e & ths smbggimenteof figure; 19, mh@rtn 4R of supReTty o
strRN RO 2R tIBMUE s@k&ﬂﬂd Ettaﬁxhﬁﬁgi'cgl%l' 83;8?}@ n!@h{%ﬁo“ﬂ?face 820 of

external material rolls aro
flexible maagsirial §A¢t &y fexingmotinn ofans S4disdllustratsd using srowrin figure 10.

o K0, D 0 ST P MBI

fronri nsi
accpidanag ith anexevhplary entbodingsat eﬁthmmvmoﬁa dpparhtus HERD compnses a

houfsing éh’&’éhﬁ'e B3 @5{ l%{ata?ﬁgéﬁﬁg%%sgr\g{] e%%ﬁfé{?%bﬂlﬁg rotlllgxe936 is

error surface o Space® or
rotatably supportedtbydousbhsiructune®30. AAﬂdmbie edatediat m:sns dmpaséd between

sl 0530 sy A9 TR B B S ol o porin

of achlddderiniacenirdahfe with thelpodsent 1maﬁm Witk peference! tb figsielill git will be
appr?eﬁféated‘;tﬁjﬁ? h‘?§§% coé:?a{c?s anvugtgnéﬁh ?ﬁcﬁﬁ 928 ﬁg?’e’f gf:er%at%'la? ggé [S some

useiuiactabmhmerttsofeh& present insentfoacskid $i0aAc3So bias ar eltetdreetface 922 of
flex} Qﬁxﬁéﬂhﬁmﬁg%ﬁktﬁe e %9&} with the interior of

€ space surface of the flexible
mat: i
shﬁvé:#@%%é@%%”%%ﬂz% Bfr{h?%nr%% sGlonlvigh ot bbliatus 300,
showt irbthe gtwioud Hgure.h8kid 956 ofhipparatue 0@ isshows irf ¢rgssrsectiohrin figure

- 12 i R B Rt L. R cpeot Bt o P ik iyl e

In theppddinent difgurall kiepiessmt%e s dinensforiet td h:eelw epomus of

et D8 end YRR Bl ol SoPE B efieh gt pbtigin ot

936 ‘ehid the mesttion eNflexible nﬁtegnlar $06120e illastratod with ﬁm‘ovmhtﬁgm 12f

P IETL7 P p EEr, phell G eofaL iy of emparces oD B gr<Pianes

witht dm&ddmpﬁﬂ Ieiﬁnpiarlyeﬁibb(!nhen&ﬁ' thepreRAEin@RIGA] Apyaratus 900 includes a

f U SR AR08 e S0 e SR At i pilicing

rolles BBGJRtrbthﬁle%dp]ibrﬁe by BSusiifg stuctuRIBD. AWResiE fatkial 906 is
ds located _on the_su

i evitrn St fang e 1e T adkiiasn Pt iseameatd GETRTH i wil b

appredigted ﬂiaﬁdmmsw&htéﬂﬁ af intértR s@hick 93@ 6f f1éxiBle mbRPial 9706 emsome
or skids are located so as to. maintain the flexib

use dimentsrof thepressnt ipesption.iskid 958 ecie %b*ﬁh%”OTéu'ﬂthgﬁéPf
flexiBleGRATER %@ag%ﬁnsf Q&Hﬁ&lﬁé‘ﬁll@[ 93'6k el eﬂ-xbtoﬁﬁneflﬁ S6idir€13, an arm

material the rollers or sk may be suspended and

may
948 afyypport Brustire 28 a¢ts to biag plgd 85<Pmsamsr tterion gurfase offlexiblempaterial
906." RIflefing nfdtios bF &5 948 TP ARLERNY Siff an arrow in figure 13.

Figure 14 is a cross-sectional view of a bladder 104 in accordance with an exemplary

embodiment of the present invention. Bladder 104 comprises a flexible material 106. The
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possi bl e suspensi on nechanisns are illustrated in the
figures. The ends of support and housing structures
maybe tapered for sone applications. Enbodi nents of

the invention having tapered ends are well-suited, but
not necessary for 30 nedical applications and
procedures, e.g., colonoscopy or rectal exam nation.
HERS0U(9168%,ch tapering is not necessary for PerAUS2004/011466
applications, particularly tthose invol ving spaces or
environnments of |arge di nension. The tapered ends of

movseRt b Berblegpatenib L& in glusrated vith esowsin figuieride Withrefetsage to
Fxél{gle {4196 BXOHG pottital o HiaBy 1%%31;5 gviégvlé:g]ag GAving iRl deIMABn while

two structures to )
an fagsrior peytign of bladdes 604 i @Ofvmg uarm oppesite ﬂin@dbmeThwwieiuﬂtduthat the

AR _ t
ol o o B R ST PP AR i e

Thgashe@pxtbﬂmmaqggjdrmayws dcstchbcﬂ.a;mrcuimtgarmﬁ and;tlmugh tHesframe in a
coB IR BN U R GRS IR 357 Bl o
extenaandeteof mmxﬁlwWIMamdﬂM|cngaﬁtwlmahmmmomurﬁace ofa
eederily SRR $p 3y AinbnBedl PRORETmPlY 8 evel irkeigp o paer 104 i

labsled EITBtm lﬁgureA4s &hisafiotion lid wlsadaptes td tevelayhih @ gereallycyediical
or _nore 1.ﬁdorcorrbnat

or@% spac vea[lllb‘gr ol 1
WEE SBAce eveR 2 qlignsTbls me sheh fs, alop gEfegAL@nal, The
entﬁebbjafﬂynd?es With rmn‘il maf to&o%h{;ﬁh@bdbmlsb & eﬂén&:s}lﬂaceaemksrm
ent ers or s a Sin e ro er.. o ski.d
rellyelR hAHP b odnPBici oriacs ath B Rismo e page il the 9| ior
surflabe oﬁhé ﬂe;ehtbletnvmrms m?befoﬁ\khd&‘m he diredtioniof &a&% adshedmbot h
. er ther vari tJOﬂ i nati ons
‘6‘1"F2% gaep STOSHRSGHARP V'ﬁwé’zrbﬁ'gg‘ﬁdﬁgﬁ'ﬁ’g‘”ﬁr‘ iRy ious
ﬁgtpmslntt?@embnduﬁamhbf figure ¢ 5,Wlgider 1Ti4&s| trolelisg ?n%cﬁldltﬂ%lalﬁrecuon
I, Aterl o Il ans al an an acr.oss
TO Y ¥ aefrett capeite e i fglaney akan s B g TS 1
mo e a of fleash lamteﬁalrmsb Bfalhdt}]ea wﬁaelmtrhtyd 6/@h 3irawé indfigure 15
g I St anc etween the s ousi n
W“@f%%e%{l?ﬁqs it 1. g exiphes T poLos o of Rladd éﬁ‘gfaaﬂﬁmw &g mpying in
oneslﬁia&tioalwlﬁmaﬁhmeﬂ&fyoﬂmnASbﬁHMlM 13 nidVengf ih G dppositelderection.
Xi bl e rmt rial ?ém ncI osed rin passes éEetvveen
SIS TreTBlgry exab an AppRFatus gl a5 Fordaiee witgahe present
mvcmab@,l acfra&ne‘ ik orndeli o f ARippbrt ai-uoiﬂr@ BadOLderiBs of P MAtews edls of

n.the t structures except where it interacts
mteaffﬁ B llers g plafaloged th SuPP AR SFRCHE e FheFUPRHEStRuGHures Located

witten aagﬁxeﬁmoﬁdr@mbh@emam | TABHoIREOH SRS BreTBdated o as to
dlfeth forgetothef 'exible material which
%ﬂ&ﬁs’s fie enclaged rdng between dhemmy o Birtherackofmmadate
fold@ Qndﬂvﬁﬁéléd iAMhe Wxtilhe Inﬁ@n@ih@fo‘ll@fs o§ Sidansy &fsuts&%ded and may
encl osed rii ng contacti ng and conformn

aPP‘iY prag fothe dexibleapatertal ansh thematchigg r%ilegsecnégém §mba<!3mreaﬁs of

possi@GRp&sicAMehA SR ire 1lqu@at9d3M’ﬁﬁé feaf the rollers
nmoves the flexible material as 1lTustrated in the

f i ghe ends of RippoRppe heusingsiruetires mapke tpered flartseme applications.
Em%ﬁﬂx‘(én%etff élﬁé"i{?xﬁe;iﬁirog PP@?@H& Ehdé Qe Fdist \ztg@ HuthdtSec e's{ ary for

ower e S pProvi a nmeans
medfca applicatiohs and precedutes, srg.,sblonhssopy or rectal examination. However, such

tapering is not necessary for all applications, particularly those involving spaces or
environments of large dimension. The tapered ends of the support and housing structures

may serve a number of functions, including, but not limited to allowing the two structures to
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25 flexible material between the support and housing
structures, for exanple when the apparatus is

initially being introduced. Wen propelled,

preferably, only the rollers on the advancing side of

t he apparatus are powered. This wll tend to keep the
flexible material from winkling, kinking and
bwieclepamgieap by pulling the flexible materi al (Pf/ﬁ’éi@!ﬂ/ﬂluss
the toroid s central cavitwyei nstead of pushlng

However, the apparatus can be operated with the 30

fit mawmmmgeﬂmt néthowtsBaih /@y, prEdtiny 8 shbéth@hd Sadila®turfAke to over
t wered or both forward and rearwar d
wq'f%a b P A a elerdyesiot e sDEAT D throsgh consictions and i
éﬁﬁﬁQﬂA@g&ﬁ%@m&g'The fluid-filled toroid is also

vve adapted to the nunerous curves, coners and

c on%‘b? 16063 oA lemgiiva setmobisteylocking mlleng onsidds arprignased gusthe
su;ﬁ;Bﬁ aﬁ@ﬁ&usﬁfg s&h@cux%@ PR tfxec‘cagggﬁﬁé ﬁ#%‘% glgtg;ehghullzed the

I|qU| as 1s displace
|Sblid$ me cgted ton dhersupplatstructiies Papﬁpaf ollles qtrvlyds may brle

co:ﬁﬁhﬁﬁ GFHRE Yokt Biter U e B P HUeBl S B o R b o o

parat us an
mogs ¢fdhe %@a@@m dt st mhy bdformed of & Mgiord)uemi- skidos pale«fadrdcmt

d I
w28 S0 PRLCY R S B Bt P e g g o
rollbtsetv@enmme sKids ararcoﬂibhxaubxeoﬂwﬂimﬂlme bth[au Iahcesthers/aﬁaﬁma agd

R A NN G TR ACIE y—

accessory
Themeilers onskidsrare imtérlockdddn pat aim;isnsoaloﬁgmﬂwcms thidi apparads’ central

. Ny t
wif) i I0dlE Bl i gl n e S AR Prtbotly Somis Phfed
distsmqgmotwteem theisopporkand botising dmmemresJ@ol thzﬁdhdyl’hré na geﬁd&x’él,ly fixed

b t | d t t t
ot optle " R m S5 B SRRt B Bk ok pases
bet»mp tiegorollers er $kidst [Thigtielfrno piepednit ERitbd’s ﬂ'aﬁble wfateriypom dking
conE S8Rt Bl S8 S eg st i P PRI Sf s

" When powendd, thienolleesledgage 06 demibRpifiorial AitEFravide b idotive, Aiteitional

| e el ectr c.CO ni cati on cabl.es, | aser
fm? ‘Z‘ ?‘5’4‘1‘3’1 %‘ﬁ?ﬁ&ﬁt@ allgws;ihe apparaeg toamgygin 2 f°"&'?~‘5’g‘ﬁ§§?‘?"&"’d
d:.rectmnt rWiitte thie @xtetioSduf fadBoTitived drdlosedr@ipSdhtactifd Sidiconforming to the
ers, fluid delivery devices..drug deljvery

'“t"‘a%'\ff’%é? or syrfaces o gengrally bibular g3t o enyHpRRIIbGhe R ring of the

rollezsmayesdife/fl@Gile natdfal asaleBe®e in/the ﬁ?ﬁﬂe§ .©Phis %der?ent fof the flexible
reqU|renen S or

combi n ns thereof. The materia
mate{rﬁgb Kﬁ%%ﬁ E%Rf?@ Risiop dordhe gnparatusy ent i on can be
f ulffhinpbweted, 2Re iamexa ob bi®EFro Afle §Hﬁ§:§smta th@ﬁﬂhs@ bf the

mat eri al s nmust POSSEeSS

oo B PO B o ot L RS et
is mmaIHjl béiAg Hitrodudet € Wileh HAdpleidd, Hﬁf‘é?&ﬂ? JaliPtle Fllerd d¥AREadvancing

illed in the art, SuCch as radi ation, steam or

side EE bR RERAFatysae powamee Tihigpill tend tet keegp thes flerable matastat frome d
wrinklin}) kikin3!a2d 86fic hﬂ'%yu;hﬁ' ﬁlﬁ | fexitil aihedtfil ﬁué gﬁ e toﬂha s
ricant; a gas, as al

wat er, saline sol
centrg} qarvgn instead pf pushipgiit. d-[qqugre;he@ppaatus can be operated with the

rearward roller (rearward relative the direction of motion) being powered or both forward and

rearward rollers being powered.
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25 conbination thereof. Preferably, for nedical or
veterinary application or use, the fluid will be
non-toxic. For the enclosed ring or bladder the
flexible material should be a material with puncture,
rupture and abrasion resistance characteristic as
gggro rlate to the conditions of the interior surface
8%e or envi ronnment _into which the apgHU8§2004011466
will be |ntroduced The flé&%ible material may al so
pos%es a. textured surface that would assist its notion

01ClAfluidqfiflsd tored istalse welladapted torthempapesaus curves; éprners and
corsRiaRd Bindihibedy tRitlRe afOiskAe r/@s%n'e ga& BEtne Sa B fd sameeeéd or

suitabl e materials, for exanple ftness, flexibility

Pu%lﬂ@tbéélﬂﬂlérf’ﬁﬂ%ﬁ is fisplacetignd mp@mdgted bathe ﬂpabllmgﬁmablg@de'
ol o?g%&gkﬁtugf'n@%cﬂgle%ﬁ QJ:C@%& Og 4?\8:3%555@7? 61 tuﬂengonﬂlécted to the

|'adder “by sone 't
aprREWYs|3sd brding PauEle themtlemwscrwm intg whéshtit is utodnerd. Hor

a?rﬁﬁke t§§ Eﬁ@ «%}: 5098 Qm‘.gﬁ tﬂ?}%a:%lgxtl ﬁhgﬁub% QUNATRS dinQbed
I C eriars can be use
andmpeliqddxy the[dryicsu fivan slsabmipusbedsirpy st asuammeef meyingthe inside a

pat{eﬂ{ e? g gk t'ﬁ'?e ac@essc’o 1tofe lcﬁf( ﬁebsl s“?né?e ]i)agl?w or'ch u(iit of may contain

such ymer or ar terral,

muh,@leaiaﬂlwalyeescondmtsl whleh uan bp oseidite uﬁertmtrmet)aM apcessory devices into
olhlers

e SR DS SRR 09 80 5 o B ot e
altlmchshngamg ot lamitkdaa p@h;bmers;fanﬁgmngoxfdjagmamci eqtupmeért of other
must al so provide a

{
°‘e°§‘§a i H"g’ﬁieﬁvpﬂfoﬁﬁatag tlrh%?vsl? aqphg%.rogn (not slip) against
th eVarfquetwbd o aoedssory ddvioss tdnthetutitissdeittngr mountddi tb ¢het dpparatus.

Such 1oty St BFE SR EE not s g e ey e g

cablés,redegtromjc commithieativn chidess iasab, stipical istautpgnty; edieal instruments,
diag R P B el ensb i Mt eieprs A0F Rl iipepyros

delivérg devitéspeleafonichievicésoiools] @mplihg dévides agsa9 B vitdre other accessory
dcwségsrfa es bof Iheth gport and housing structures. For
c“é"t’?dﬂ%‘fﬁ $*Ron- medi cal nature, the materials
r eqmemmbmumumm@mrfoma varicus ofpdneRts ofe iviebsh cladedulfilled

by et B A tattes 1 PstichLiRE oatpi, AP oo Rt i

deglteb efblbmanemty inmma;mbta dfa\hthﬁtﬁﬁﬂm aeﬂlm@ﬁon/\tnbﬂhod.ﬂquw

T TN

tn ﬁ mhe ﬂum‘lgaml ihsidd ﬂhg a&me&igﬂg{a%fmfdgi r?@y s@p H(!il.ﬂa saclPés a light
e 1 nven Ve een laentitTi e erein a
oil, WAs: FiﬂB’i"réP gﬁ‘b H? toh@seTigh ASE P08 98 CarhoR &QF‘Qc’rﬂfta

combinﬁhdirﬁiﬂeﬂe@f PréfeaBECfor fi2diehl di“vét%hﬁdﬂ/ Epﬂli@aﬁdh&ﬁ'ﬁs@ IteBuid will
d caverns by carr X a canera .or ot

be ﬂeleafcr’%fa|aI‘Lq or she carlosadming or bigd ﬁé@%ﬂ@%ﬂmﬁeﬂgﬁéﬂméﬁ a material with
pundi@é] \9Bturd drANBRR1h &&ﬁtﬁ@é@h@ci&n%&ﬁﬁo?ﬁat& fPhe c&i&itx&ﬁs%f the

in difficult to reach | ocations; routing or

interjofgurdace gt thespageys enviropmentinosyhush the, pRparrdls Wil be mtroducgd The
lexiBRSAAGES ma URBIHEkeOF telidbod Ut R AT ol ASBEAUHR PRt e

by taki ng advantage of the i1nvention's.
surface of the lumen it traverses. Other characteristics to be considered in the selection of
suitable materials, for example, softness, flexibility and conformability. The toroid’s

material must also be capable of being sealed into an enclosed ring or closed bladder by some
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r nn he Tol ler
‘mfﬁ%’?ucec ected to the rollers

ability to conformto the shape of its environnent
allowing it to provide a seal between the spaces on
either side, i.e. the invention could facilitate
enptying a pipe of material without 25 mxing it with
air or other material on the other side of the

i nvention. Many of these applications woul d.work
ewoabdaporsed | i f the device was sel f-propel | eq,Qhicinoan11466
sinply pushed or pulled freg the outside. iTe

exenpl ary enbodi ments of this invention and nethods of

meRisaGéH 45 Hesk s%ﬂﬁlgsﬁ%he%\/cﬁ aRBERichl é)Hﬁt K%ﬁéi?' gfqgolymeric or

descri bed, it houl be understood that va
Plaﬁtw%%%als@eba&maamedlﬁglblmatenﬁdu fications mght be

v TR ol S ERR IR R eI P amindipy Bemi-
rigid goprigbsush 9s PENlyIWSA0R4igid maBbal, QIEh @t #AhilBss steel, A composite g

meE R Lo R B T 8RR R SRR el e of

maqgmpethat ig irighsin swthduh espaglerufbain Yoriniéd hﬂt@?]erij m@ne §ar&n dhe
the tor

rol L TR i pepipes s biciBitydudh S5ers of e (as o) agsost the
ﬂexﬁHlemlaiehel wittioet daadxagntghavmmﬁé ﬂ&@sﬁmﬁd‘c pebvilRfal sﬁfﬂwenay low degree

cav an i nterior vol ume_ and
of SRR & %‘ﬁwéﬁi catch) MR GraERRY TR PirEees of the
suppmf énﬂdﬁumbg mcﬂwesen@watcbﬂxpﬁsb;al of ohaoxqfﬁ&e Sﬂate]?mm thf Qéduea &r
atus i.s i ion; a franme forned
e‘“‘%‘b"‘g e R e Pition efhe RewbIA mafeaal #07e Hissocibneg RE e
mmpﬁtaﬁemﬁﬁmgnmkm&gd ring, a housing structure
gcent |caII and coaxially | ocated relative to the

pofRP ioatiopy, 3 pop-mstical palpss g materilsdequirgd Pyt el mgst
pro;ﬁftlek descrbed dbS@dblft ldB dot RBEks@il$ PdquiS bieborAPatibBAP br ftéiflization

tol setsg% mtgj ‘EFQ rollers, or skids |located on the
Yy p § °h CQVFBEWPQQH'WQ‘?@@WP%‘@%W%WW

suffibiehtdurdbilitg afd cérpatibilitoto¥Rit edinWirbriMeent WOWISER ﬂ'l@* HfeQS bk Bsed.

igd@&ti rel ationship with the flexib
agpliqatinsnd juprg ofb dheragpasels ef thabryentipn have been

ldenmwm ametmmax %mﬁmd ubddSnditle! Bift Sreot %hm@& to,

éil freon e apparatus of claimd, further
mSP"c?g #e ﬁf‘F@‘ the fqa@h@P%Wé%éésm YbyRaryIg 2 cymerpr other optical,
electflP AF fetifanithl inkpdttiBnldevich tt'i?@ﬁorﬁﬁg%oﬁﬂf‘&nﬁoﬁ%[ﬂs f%r use in

when ower e
cAAns; zeutng or pullin g cakle,fwirosi 19 etvatlwml long narypav
passngQ Ipstafl 6d pilling/matdrbh® ﬁé@raa&xﬂébﬂfa]gﬁ% %J&ége W&E %N%n’non s
he power source IS an exter nal povve sour

abﬂlfim% copdpras torthe shapg ofdfsgnyiraument allawing itkepiovide a seal @m@en the
LB D S o o R S S A
mixingjt with i or pther mytgdal pp the ethersidsfof $iednvention. anytrdithese
appli6AUORS WoLIAGv ok BAMRY weB W€ advide WRVEH pRhehlifor’ Bhbi§ phshed or
pulled from the outside.

While exemplary embodiments of this invention and methods of practicing the same
have been illustrated and described, it should be understood that various changes.

adaptations, and modifications might be made therein without departing from the spiril of the

invention and the scope of the appended claims.
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and at |east one accessory device. 8. The apparatus of
claim1l, further conprising an accessory tube, the
tube having at 25 | east one pathway through which
accessory devices can be inserted or connected to
external supporting devices. 9. The apparatus of any
f ims 2, 7 or 8 wherein the at-|east one

acéé@ /8%?% device is sel ectgspl fromthe groupPCT/US2004/011466
consi sting of endoscopes, nmeras, fiber optic cables,
el ectronic connunication(ﬁagtﬁs, | asers, surgica
i nstrunents, nedical inst s, 30 diagnostic

1. i nsApeaysision, ap;banmsrfan'eaﬁsﬁdsﬁ Oﬁaccesgdi@(déﬁcesﬁl&m body cavities or

el AEAES 0ol g 2y St ool e i g
cougssag: devi ces ot her accessory deV| ces, and
The appar at us of cl ai

1? 8:?%“20? Igg f %h%oﬁ;ﬂﬂéglﬂgb &aclosed ripg forpedpf ﬂ@lble malenal the
encRﬁé%ﬁﬁ@dbﬁBﬂlg RCddttdbefg/ Kaligah u&@norl’@lum-ghlﬁd PROSH AL U eRbrior

é 1. wherein at. |least one of the rollers is
sur &%ﬁ@ﬁa &Ry Surfac which move sontigusly apaesis directiona e the
qmwﬁﬁ%ﬁhﬁnﬁmgheast one of the rollers is rotatably

pp. rt%% an arm 13. A propul sion_ apparatus for
ah‘gawr "6‘%‘/1 of @ sepeB siructusgilecated wathipthe interipr valugre of the
enclo a héiRin ?@frﬂﬂt&i’e b&idegigally éﬁh@oﬂliﬂgqg?ateﬁr}@ LGvEd thd SiPport

forned of a tlexible nmuteri al osed ring

strugfure 39 digpesed Bythe eantrakaayity of thaenalgsedringisnéri or v oI une

and spri @2 Bl b3 twdl ke 6F Ritdrficking %ﬂe?&ﬁ' skidS1cdBted Bh Ble's@port and
surface which nove conti nuous@al I'n opposite directions

hougipg Frychiges, 'Qﬁf?&kﬁtoa skifsbeimgiepated soaasite maimtain thebvio ghrucures in a
fixe8 bl;ﬁ@iﬁ[ klaﬁ&ﬁsﬁﬁ;td*i{heché fa&abie ‘?na‘fﬂrfahbf"hlé HR1ds&d ﬁrﬁﬁ Wing/MsHiSRed

the 10 encl osed ring, housing stru

bet"\?&ﬂ HeAFP sEuntyrss and thesglse ar $l<9d8| leeéﬂdébprm ative to the
2. S u;ra@a;tparaaxsrowsﬂam £ @wer@bﬁpeﬁﬁgamesmﬁ E&RFRhe k@Y Y

éhe enclosed rin a series of at |least tw sets of
|nt ¢ pRP&IAYS ST £laim by CaRpPEsNg ppees dousee ednaeaseipdlrg rollers

whxcﬁﬂﬁhenl'b@%feﬂ Broﬂdé lé%di{v@ Yorct {beché ﬁlnl ifik ﬁla%afsgf' e elﬁcfds&gnng

| ocated so as to mai ntalin two structures |
4. fi Yhejanppestus of cleig %»tWh?r@hﬂ}s mzrvplhsome isf dnesxctelmhad porwercTolTEE.

5. Of Thd\paRals 9B&Gin 3 Q&h }(j)lllg lpB\S?/éJ doliB Esd"&i,igﬁeg’?a@ﬁ shi}€e.

two structures an ers or Sski
6. t hEheaparas ofelaimsk otrhyreumwe flexibls mattrial fsaapatgmeric hateral.

7. ONEhPRbpRARY of QlkRHT m‘fﬁf;ﬁ{ er sgﬁé@ t%?go d%ﬂlgl%ﬁe rollers,

inserted or connect to € portin Vi
and aétleaF%taCWr}a@m@Qsory devi ce i nserted t hrough the

8. aC’PI?eSa%BHtuE Upﬁmﬂlrl GRRRECoE Hk;a%%g&s%&ﬂ&bgctﬁg Hibe 'th

tube 1O at least 6ne external
least one pathway through which accessory devices can be mserted or connccted to extemal

supporting devices.

0. The apparatus of any one of claims 2, 7 or 8, wherein the at least one acccssory
device is selected from the group consisting of endoscopes, cameras, fiber optic cables.
electronic communication cables, lasers, surgical instruments, medical instruments,
diagnostic instruments, instrumentation, sensors, stent catheters, fluid delivery devices. drug

delivery devices, electronic devices, tools, sampling devices, assay devices, other accessory

devices, and combinations thereof,

10.  The apparatus of claim 1, further comprising a worm gear.
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20 a power source connected to the rollers which when
the apparatus is powered provide a notive,
directional force to the flexible material. 14. A
propul sion apparatus for transport of accessory
devices conprising: a toroid, the toroid being a

enclosed ring forned of a flexible
%&0& 91Jm?he encl osed ri ngr%defi ni ng a cent r BET/ER(4{041466
and having an interior volu 25 a pomered franme

d of f t thin th
11 o e tppacale G RGH T, weietieas dkang oo dollees i stfupriid by a sping.

12.St I'7I6d dpp&ratu® BEQALEN T, Gibletein RMhsiCino ¥F the Ircmekm pdtasbly supported by
relative to the support structure and di sposed within

8n yHe central cavity of- the enclosed ring, a series of

13. at Alp Ismh\’agpa‘iﬁﬁssfo?f.raﬁé%ﬁ bf RCkishtY detdseéompsingki ds

| ocated on the support and housing structures, the
r ol 4 ©raid, dire teroidiecinged Agjdifbicdtcagiosed riag fermedal ,annw lhlntlﬁéurml lhu
|
encﬁ1 & ?{lé %ﬂg%ﬁ:aehtgz}l @a\{lf})(ﬁgu??oﬁx edrl]tgﬁ%é% & ﬁg %é?xlri]ﬁr@ alektBrior
surfaossand; aprieseridreuxfese whi¢hemoveocontimously i moamhrtemous Shee ths

ated thereon, the rollers being connected
app?lrat"éi%go\iv/eelrr&csource and when power ed providing a

nota freme Birmetdfiasnpporf shructre locatddovittie thetinterioravobimief the

enclgo? X p@%g ﬂg‘%ﬁ%@&‘ﬁggﬁﬂf"ﬁﬁ# g‘}ﬁ{j A #:%glly i ﬂeﬁa‘thg td tH@support

strustakd andrdispesed dothe pemﬂmmmeap@eaedhng into the rectum
and anal n of .a ti.ent a |
cch 558t af B b fefP e o PR Rl e O fbupport and
housiog steadheres, the rellerd araskids being daochted s:ahs to mmiroait thibewiorpctlres in a

s PR R R oA o B SHRBAE e LGN

betweenahd two stmctmheamnhe)mlms oMshdhloadted mmbn one rredl cal .

procedure is to b { n

P 38 B8y b o O BnscH IFaitopf PRnBEL Bl Mhidy o Bbory
devizece@mde inserteloticotnecttd td.é‘xterﬂﬂ sepybaipajevices; nedi cal

pro re of claim.Jl5, r.ther n he st

bt S oRe fiop S SR ity e Bpi B Rioro ey B fhfttted teough
the dc@egabryatibe to at Jagst 66.& éxterBil suppoetingtdeeicgtand| east one

nmedi cal rocedur r.f.or and rf.ormn .

o PR foute pominered Totif eclferb LM AR BEpefiiis 8PPV ASa provice
a méthe, &m&ﬁbﬁl ﬂﬁcdla@wx%léhfa&ﬂglh the colon and into the

an canal Vi n arat.us fromth

4. b ) BRDULiob apEa s GRS Of RrRRRR PO D BT

C ORENGrofd, 1@ 16167 bein@RSfivdd-filled, enclosed ring formed of a flexible material, the
enclosed ring defining a central cavity and having an interior volume;

a powered frame formed of a support structure located within the interior volume of
the enclosed ring, a housing structure concentrically and coaxially located relative to the.
support structure and disposed within the central cavity of the enclosed ring, a series of at
least two sets of interlocking rollers or skids located on the support and housing structures,
the rollers or skids being located so as to maintain the two structures in a fixed spatial
relationship with the flexible material of the enclosed ring being positioned between the two

structures and the rollers or skids located thereon, the rollers being connected o a power

source and when powered providing a motive, directional force to the flexible material.

15. An endoscopic, medical procedure; comprising the steps of:

LLOYD-WISE
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20 introducing a self-propellable, endoscopic

apparatus into the rectumand anal canal of a LLOYD WISE

patient, the self-propellabl e endoscopi c apparatus
conprising: a toroid, the toroid being a fluid-filled,
enclosed ring formed of a flexible nmaterial, the

encl osed ring defining a central cavity and having an
interior volunme; a powered frane fornmed of a support
structure located within the interior volunme of the 25
encl oserdduacimga sa|fhmpmilatge stndusdapiccapparatesinta thelrégtumreshd anal

r .
G "2 e 0 BRparEl el B PP oM Rt o Scdibpti agice
andhgonreectedrto asleast oret exterasgltsupport detice; of i nterl ocking
rolle t r '
ot r ucPQr sk EPpaRRE & Proiy isePHRRR for B rIGHG) g anal cana
tand mt ’tmEaJoIDntUpetota/\locattonLirmthﬂar@@n at wichf at)tmt spatriegical procedure
h the flexible material of the
fs‘%él%'g %ﬁgﬁérjldg\ggél ng positioned 30 between the two
st r ucpenfamirgnitietah asbdheemsdioal whdedisrd wittathedt idast emnaccessory
oll ers being connected to a power source and
bficd.
en powered providing a notive, directional force to
the flexible material; and at | east one accessory
Vi C e r r
3@\“ anaeﬁﬁﬁ%%%&y %E%Q:Eggrogév\%drrg 318&? H\g{? f%e? c&%’p |§1H§)91% §teps of:
pr opekeridiy pagredingttos albmﬂfmwo ammmrgbpaune lratmalcotmrmlwhlch the at
\f:e\ﬁ%lgtc ?]r‘gar?e{jiggl Spt‘?g%e‘r-t:igrééig %:gg l%eg%ﬁetdr e Cé?ﬂ ede?foh‘ﬂﬁg%%ld% 1édst one
pedicat prededuieid performing the at | east one nedical
proce ' :
ARSI e bffer e bEBSIor P B BF S 500K ol G Y\ Aal canal
famlt her conprising the st eps of: serially propelling
t he aP&ﬁé\ﬁﬁ LR 3RS, tiefn 1N the colon at
whi ch ﬁle gst one it rgacca1e procedure is to be
perfornmed and perform ng said at |east one 10 nedi cal

ocedure. hr ough

? e chcgeﬁ]dgné i ntMc?ldn:gl &gﬁ% cangfp%%naw%%?r%vf ng t %e

appar é(’ttr@ﬁuqﬂr\@m%ﬁ@rqmﬂ'a@ﬂtendpscow apRaratuel e Bsirectum and anal
ﬁ’?}%ﬂHﬁ)@tlTrﬁ%%bﬁ IoRGheliftie %F@&%o&ﬁ a{)bé}tafﬁ%ﬁ'ipﬂgma

prope oscopi € paratus 1 nto

gener altprpid, theulioggid b%'pﬁ@élu&-f"@ﬁv?ﬁc&m;ﬁérﬁm fermedg) gdlexibles
etk 8R! bﬁas&dm.ﬁglw,h.nb%ént@n@avﬁy Eﬁ‘&ﬁ%b{g afl &R vBllfhe: a

connected to at | east one external support  device;
peweicsdritpmetormpp af asurPAristivgtuge @éﬁﬁed SHIEINGSR interisr yplyme of the

ehabsdPYiRS alHbubNG s&R&ER Qncentrically and coaxially located relative to the
support structure and disposed within the central cavity of the enclosed ring, a series of
at least two sets of interlocking rollers or skids located on the support and housing
structures, the rollers or skids being located so as to maintain the two structures in a
fixed spatial relationship with the flexible material of the enclosed ring being positioned
between the two structures and the rollers or skids located thereon, the rollers being
connected to a power source and when powered providing a motive, directional force
to the flexible material, and at least one accessory device and connected to at least

one external support device;
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20 environnment along a concentric |ongitudinal axis
defined by a central cavity enconpassed by the toroid
to propel and navigate the apparatus forward in the
tubul ar space to a location at which at | east one
endoscopi ¢ procedure is to beyperforned; and
perform ng the at | east one endoscopi c procedure with

the at | V)

endos BaF A8 B RSP el HRIARR R ToRRargFough the anal canal
ahe inte thescatdn up toer loadtion ip thgpedion atgvhitteatdeasioae mediaal procedure
angthel pfadipg i n the tubular space at which the at

'east 'one endoscopi c procedure is to be perfornmed and

per f opatfergirgihe alteast ergmedisel rracsbicopitle ther deastipre ag@ssory

REQRS! i ng the apparatus backward through tubul ar

space; and renoving the apparatus fromthe tubular

space.

18. An endoscopic, medical procedure of claim 17, further comprisiné the steps of:

LLOYD WISE

serially propelling the apparatus to another location in the colon at which the at
least one medical procedure is to be performed and performing said at least one
medical procedure;

propelling the apparatus backward through the colon and into the anal canal;
and

removing the apparatus from the patient.

19. An endoscopic procedure; comprising the steps of:

introducing a self-propellable, endoscopic apparatus into the generally tubular
space or environment, the apparatus being equipped with at least one accessory
device and connected to at least one external support device;

powering the apparatus using a self-enclosed toroid that moves in the space or
environment along a concentric longitudinal axis defined by a central cavity
encompassed by the toroid to propel and navigate the apparatus forward in the tubular
space to a location at which at least one endoscopic procedure is to be performed; and
performing the at least one endoscopic procedure with the at least one accessory
device.

20. An endoscopic procedure of claim 19 further comprising the steps of:

serially propelling the apparatus to another location in the tubular space at
which the at least one endoscopic procedure is to be performed and performing said at
least one endoscopic procedure;

propelling the apparatus backward through tubular space; and

removing the apparatus from the tubular space.



