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MECHANI SM FOR ENDOSCOPI C SYSTEMS FIELD OF T
I NVENTI ON This invention relates to an appar aﬁwml ~|‘.~I~"N|I“““l
useful in medical and non-nedi cal applicatio
introduce accessory devices into collapsible and666e*
WMm20000d168psi bl e, body cavities or canals, S5pptRSHesn11466
| umens and ot her generally tlubul ar spaces or
environments. More particularly, the invention relates
t o BROBIGLSIOM MECGHRANISMAROR ENDOSCUOPIGSYSTEMS
BACKGROUND OF THE | NVENTI ON An endoscope is any

FIEDBtOEITHEINermNobt ain a view of the interior of a
pat;rﬁrg ol%t@usn ng a variety of neans to capture -
and EHEIEH%“ relfes ()20 gPpaaty uish dn edicalpnd pen-medigal applications

to ﬁ&@d@b S@e6ry e Pided itoRBUASRIUTR iRl Bilkpsle, @b@ﬁ&%&k 6r canals,

. nterventlonal procedures such as biopsi‘es and
P“’Sﬁ eng g other gergrelly tubyarspaces 5 envizpampntesMote particularly, the

invRAASORRES J SIS s oDl GROREORSSRY W Lhin the

col on astrosco e used I ns e stomach, and a

BAMBP PE THEINYENTION he trachea and br onchi .
Endgs efRedpaistn fr%ﬁ'gtrnis)?%@&f o 0btalll LviRRDE theqt"i't\é%l&nxj ogrﬁ tpgtgem’s

| umens via natura ices but can al so be
bodysiggie vatialy efmeans tcg@apnnamm tl1€5v1awecam oifserivre Endabgopes

canvﬁb%rb% uSed 5 BbrtrA a \%ﬂ%{)ﬁd}%ﬁgﬁ&g@ eXI 1%){129 :Bgo&edures chas

endoscopes conS|st 0
biopgigstang Oﬁefaﬁmlléﬂrgm?bpﬂoe@hmsg Eaatdplbs afmdbstcbpasmmde: aage

colono ok

1o U el e RIS, & HaRosBlbeed NSicl e sRimainti ol P
bropehgscepe gaﬁéwﬂmm tachks argl hromaih dEncb)scmpnba'e ofterf inparteti vy Body
caﬁﬂﬁ?gr ﬁlﬁeﬁ}%&t&hﬁ&{ cgs%ﬂt alf Q!?& ges mgen edrégtgtirg:gwms a?JFad% access to

i nstrunents ers., eV|ces
areas o thstbady Wherb 5o naturaberitrancmekidut of the area of
| nt o) re.a nal
" Leh i, cHaRbbbds Y0 50 RBAOR Il oF i Tyl {Brgns of
0011?%1@8 gedityansmitting/arsimage frain inside the tpemenlt’u beds Thevodgr shaft is

insefted X t& Hzr %c(%%g? ééfMFe n'tllallir% o o %@ @Vgﬁ%«%@g% s ymber

COﬂV

. of pathwhys lhed @dﬂom fibe optranableganti rbﬁleondthmntsJ GuftREeSS, dbwcds Ogasses,

oo B3 G PR G Ehel B S@gdaisa'g R used Lo make

articulating en 0SCO
na [ the ..nc
rﬁt?i?%dﬁﬁ}gg%&ﬁ%‘%“ﬁ@?ﬁ%% b7 i sHee s AR e work
WellthGnﬁhﬂMV cafityton carsil, oh amec]amebehavmgvdugfet and turns. However,
Y. tel lLimts the distance
whef 96 ERS el ot ba RS of hbby Sexe gt Plspsam g colon,
itcappe dtfﬂwln op impdaskibleito pu&baheehcfoscroq)e to mdusfrecdlobﬂxoﬁo Spkabke

artclfRfifi bt o f RS R Thude i atiim seispiomenss Phe
mcrqasesicﬁmﬁmassocﬁ&dmth q:aah adcﬁﬁml t@mﬁﬁds ¢ dub®eferttings that ddh be

o BB o AR SR RS R i
the petietittsbodye hadditon, ey intiéayee B5rBe folgfiréd s Tomplete more turns and
comers 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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. and procedural limtation of traditional endoscopes.

It would further be useful if such an apparatus were
sel f-propelled. 2 Endoscopic devices may al so be
utilized in non-nedical or conmmercial and industria
applications to obtain views 2rom or introduce
instrunents or devices into generally tubul ar spaces
or erm\abﬁcmprtm&vscesuﬁéy aﬂso beloeiized irs acr- hmrdf:t:abcf)r danfreeroial and

other stru er of curves

B e R IcBors Sptal B ws TR 8Pt Fo R B el el mo

demersly tutalldrspaced ordewirommérits sutiuas tﬂ:menens&chemsr of pipe or other

i,nterior. s rfac s and resent ir

St G haY 5t Bubdrt RBR3 HDM dk SR Bersmapes or

awaomentamlayebwnaarbaﬂymmbtmded or have olildep os ¢ail intedohsurfacas and

gﬁ%é%%?)? r %{éﬁ% [ myecgnélrgﬁgpeg 8a%'§g%?ere{n?/ nav Qéete ltt}%ll?qr]f{]sadch spaces

aviul erivirobmests| |hWDoIdlhee$efLatujha)fe 4 de\tlcteecvr appardtds theecan adapt to

e

TROERGR RS Rl AR 3p e o ARG s jyroguoee

Prdogd filrthen nse [flee appesatub atere aelf-popellesked to transport
Fdﬁ¥ n body cavities or canals,

se@ |ons¥bf p¢ M’rune and ot her generally t ubul ar

spaclée ia\ran\tienm lt uarmntesntmddnérsts gremprohilsipn apparatussibet @in be

Sy Bt S L A A o fU SR e
Idmeestarlglrpﬂamcgampeadim tmsarbea@eﬂnmnvednmentsme is generally
(?dg@gr H%PE or@idpa{n%péjémé\éxﬁrlgcri] %Eg@‘i&}%a frfame ﬁ'ﬁ@ﬂﬁ)ﬂ% f)f t?mfe toroid can

Ssory eV|ces caviti es or cana
iseepowarag oofinpivared Iaudﬁmsdireatidn etdhepeagionay bé contealibdil ar

ororR SRR S MRER RS B Rl o Baspopy dovics
wittfih bgdbtavitregtasicandls, seletionsnef| pirse dinénsg ankébihnr aenegally tubular
%{%&Eg g{wd 8ﬁ\Wotr¥nenlea\{:bH\ rigdy %Qnrblgttﬁ 't&rBIde%l rﬁf@ﬂ@}gq‘llle# enclosed

esenting an extérlo surtace an an interior sur
Wi f@rmacd)vea flexdbie inmateriad] the enclggmfbemq defuingerc céndiak cavite, nhavmg an
%E@.oﬁ@@%étéﬁﬁ drg‘se'np @QL s rlo Jrfa@g%né %E'ﬁgn&fsurf@?e which move
structure | otate In the interior volune
mntmh@uﬁnlmqp@g@ntq diragtions wmrsthegappg[attuﬁ;lsm motion; a frame formed of
I
ERLGRASLELL A AR LA Rl Bathbiend o M
sifucture ceneanticady rhégoaxalll lecated ietativeto tie suppeit squ\msure and
5|EE><§S,e‘af|n i éemirgf aR/?( bPGheRkIoBES rif % gl adscerile?%f“étqgaﬁrt\/vo sets of
e support an I ng structure the rollers
@kﬂr@sklbemi@rs @rc%aoedoeeéecagn the sv@part and hpwhsing slguctures, the rollers or
. . i t [ ' t . .
FHAAAIE R 8 44 KTFRARLAE IS 80 RS Pt Bty
pils ihel faxipte matariakof théencloged ing brinqipesitioned betveeendhe dves
%uc?dﬁ}egﬁnb ﬂgeartoﬁgrstol?gﬁlgg%c er& tﬁ&%ﬂef enbodi ment, a

propul sion appar at us ransport of accessory
In another embodiment, a propulsion 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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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,
having an interior volunme and presenting an exterior
surface and an interior surfagg which nove
continuously in 2a opposite directions when the

Pﬁﬁlét&%cﬂlﬁlswrtﬁg aﬁéarfaﬁ@ pdraBh fima f&H\%@Qﬂ'f ta support

ructure | ocated he 1 nterior volune

'éﬂwte@éacqf%y'th'a thyinigrien valvme of theeenclosad GiRGr3 b@ns";g grugture

%Qgé@nﬁdayy hr‘?@é&&‘i’all& ‘Pdc%?éd"r%lah@e {ge %HW §tru%Hré’ %EH IEi%posed in the

di spose central cavi ty of encl ose
ceRtgal cav'*éfé-‘rflﬂa%eraﬁow rmsa@ﬁeru%oof@étegsufwol sﬁwﬂn@er&w@g rollers or

lsRIbs RIcatedonthé isLgiSort m&glr@%t%eﬁ:réu ﬂ%ﬁer@%@ shQQ SélFiS located
structures, the rollers or skids elnq ocat ed

£8 aREP MaKtain thewafrusturecip @ faedispatial ¢ %téﬂ‘sgﬁﬁdl"lhathe flexible
hedtérdl Gﬂﬁaleﬂc%é@nﬁ@&lﬁb Bysitibrid HEREEH Ak 16 sirlti@ures and the

' I sitioned between the t
el il GHieq InBTcRo pn areespydnias ' 1obahauing bleesione

pathA&g m@glywhld:h %ccéié@r)l dVReB %A BG ifertt8 3P EorfieRted to external
pat hwa hr ough whi ch accessorcig:%X| evi ces can be

BHRRA IR oo ot ERSt O PECRsRPRIde|ce I1sesiag fupyatnthe accessory tube

devorirstedabrougR e 44tes ﬁjb‘é% ¥it et dre éxfb?ﬁéltsﬁg?]ortmg device;
t hrough t he access or connected thro

501 8500} S4B CoaeEtoA B3 ol TRl (he,app8iyS g powered

pevidecd motivisl dite EHONAI foRRRUD Bife NiHE Aattial. O the rol lers
whi ch r}/\h%?e;cgbthe apparatus i s powered grow de a noti ve,

di r ect errespRadiment;  grapUisiaNARPAFALYLIor HRNSROR of AGEFRSPTY
aslicst, aemprised PropfiY] the edtoidbRfigad tsd-fildd, ehabsdtdrig Bfmed of a

ssor C ri ses a orold the toroid
ferbg ript ﬁ"iﬁ]‘geFPF'P%“cﬁS fing LT 5ce 9%@ FR)ftahd Gpviag an interior
frdlamiebh eowateelrframhe forhed eha boset stiuowirelRtatet vathi the interior
eri or

I d h
S 2 i S8 e B b S tpisti catanmcaleane edhpaly tocated
vélativerio theesuppbr stracturevariddisposed Withinethe cerstesl cévlﬂgaf tife enclosed
Stk uctur

PEY3A 7416% f B RS G 35 it bt oS ke SekisTeeale 56 i umport
bhe hoasirg structures,ttiie edlietsher skitie lbeigdodiited s68s to&n@ﬂfdnﬁfhe two

Bisudires 08 e Sl Biatonsiiit i, e Pt adhe Bpiucsea ring

being epbsutlmecsb'atﬁeefbmmgo Isoroctued ahd thes rdliersnariskidaildtatdtthereon,
ructures

fixed spatial, relationship with .
roperh BB ot B 2 B QbR g ang e by s motive,
pivsdtiphalferde be thecfleribld@aterial. st ructures and the rollers
or skjds | .ed eon rollers bein
to a B‘o%x%?r%g@ﬁ'@@{ é}ﬁbe MSW'%‘O r tﬁ’aﬁﬁn&/'ﬁé’o ”ﬁecﬁﬁﬁ {9§°'d and a
##8meli Treectoraid & a flaiddided, @ntlosed hmgdob'hed oba ﬂéxuﬁé mdtéxrigMhe

the inventio arat us i

BROIRRAT sfinet B e Sah” Bavibg S EFEFRR Bolieand resepting an
Extariat- s‘urf’abednd enditert durfacegwhiol nede abntinublLisly irbbsposite directions

?H encl sed ring defines a central cavity,
ﬂ’ﬁ%" h}f 9603 ?%lsl"élm 8 une and presenting an exterior
sur f aneormwefnbasdmnehtatheofrarseusffmdhzkﬂacdmmbm 8tructure, a housing
gt?ucttﬁrg%% Q’enes o} 8§s|,tttwo gtletrse teornz%king 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



. 30 when the apparatus is in notion. In one enbodi nent,

the frame is formed of a support structure, a housing
structure and a series of at |east two sets of

interlocking rollers or skids |ocated on the support

and housing structures. The siUpport structure is

| ocated within the interior volune of the enclosed
enahggedTing. Tloaisiliery artskids tane wcated sorasao maintain| tie wndstructures in a
3 i.al: - r [V t t, structure..

B SRlaiteorsR B Heble" Bl G HRES g efllcones
bétwgen Teetwoatiuetusesoandstkie delless er skisdoeated theasort. 0

mai nt ai i [ '
T2 0 S QRS el f S0 s ot
witluh dxeidterioneplee of theoicldsed ¢idg abd aveedes phat Ieasd two sets of
PidrioCkiH ?é\lle?slqggr k2 I5@Jté@ﬁ§tlﬁrsu§ébﬁ§tr#88@. ?He %algrseé)rr%kids are
I n another enbodinent, the trame is formed of a
looptpdsp astte mainiaie the texikel matengl phtha enhleseédtieg between them.
vol une of the enclosed ring and a series of at |east
two sets of interlocking rollers or skids |ocated on
the support structure. The rollers or skids are

| ocated so as to maintain the flexible material of the
encl osed ring between them 3 |In other enbodi nents of
the invention, the apparatus is a propul sion apparatus
for transport of accessory devices. The apparatus is
conprised of a toroid and a powered frane. The toroid
is afluid-filled, enclosed ring formed of a flexible
material. The enclosed ring defines a central cavity
and has an interior volume. The powered frame 5 is
formed of a support structure and housing structure or
a support structure alone. A series of at |east two
sets of interlocking rollers or skids |ocated on the
support and housing structures or on the support
structure in the case there is no housing structure.
The support structure is located within the interior
vol unme of the enclosed ring. The housing structure is
concentrically and coaxially located relative to the
support structure 10 and di sposed within the centra
cavity of the enclosed ring. The rollers or skids are

| ocated so as to nmaintain the two structures in a
fixed spatial relationship with the flexible materia
of the enclosed ring being positioned between the two
structures and the rollers or skids | ocated thereon.
The rollers may be connected to a power source and
when powered provides a notive, directional force to
the flexible material. 15 In its various enbodi nents,

t he apparatus of the invention may further conprise at

| east one accessory device. Dependi ng upon whet her the
apparatus is to be used for nedical or non-nedica
applications, the at | east one accessory device may. be
selected fromthe group consisting of endoscopes,
caneras, video processing circuitry,



15

20

25

30

35

. fiber optic cables, electronic comunication cabl es,

| asers, surgical instrunments, 20 nedical instrunents,

di agnostic instrunments, instrunmentation, sensors,

stent catheters, fluid delivery devices, drug

del i very devices, electronic devices, tools, sanpling

devi ces, assay devices, articulating segnents, cables

t o & etheutrabeditmestsaoftheinventiongthesspgertisis acnrhpmlsmn apparatus for
o1 :

(s gfsgt%\? écc%gllé &%%V'ng gﬁh%o%%rar%@éf 18 r%?ﬁ\é??%og gff a toroug gnd a powered

framer Thedaraikiseoftie-filestl endosedbringfermed biea ﬁe)whe m"atantada The

olol!1s r t

HCIOS reﬁgllna d%Ww%.ea @eﬁfpafl gé\gta a(l)\dcr{‘aas #Hﬁtgﬁ%r&\}eoﬁﬁé% Jehe LPowered frame

is dormedent eeuppodrt ptwﬁuresamrfwsmg sanctvurﬁt @Tmahppopmcture alone. A

SOIE P ABESHTRY <BR driRBRABdrbdidDbPYAl %p&a Be Qpport and

varl ous neans. ts vari ous e

REHSHGATYStUEES omen ﬁhﬁ\senmrbstrunayeﬁmmew@se e is rpehousimg structure.

ﬁ@&m‘amétrh%% .sT@@at@mm %/.nfev.eﬁvé(]@%e% trleee%tosea* fing. The

pat hway through whi ch 30 accessor evi ces can

POUSEC Y CIURE 15 QQﬁ‘éefpiﬂW”érﬁ”d@Pa@@Wri@@Qt@@ relativeste &prort structure

§erP<H’i9;565eB %thﬂ?ﬁﬁb%‘éﬁtralﬂ&@ltmﬁé @ﬁélésé?if nr{tﬁqh $hé ngfiégl@ﬂlds are

may be utilized to perform nedical al
IoFed §0 28 $0 Maintaif dhe sodiiusses maaqfl@ﬁ@@g&@i;ﬁelétlowﬁm i) the

xR tHakial oﬂﬂgl%bl%géd fiREbSh§ Besi@nedbehi é’é%ﬁh@@ﬁésté%ctures and

sel f-propel 1able, endoscopiCT apparatus into

V‘éd?‘iﬁﬁ aw'%'apat@aﬁ%ﬁrem Thepallaremay bersenagmied tetagower source

Bed WBer?SMNé’rB@ brovidds é‘hoh@é"%ﬁre&fbﬁaﬁ@rceé}s SRR ABYErGP

and connected to at | east one external support device;

and IPpaseiang embrdimppartae apparetusrob e mverréloapmrfamtm comprise

gﬂéé(@roﬂetaeéé’s‘égry JéchaD@F rﬁﬁr@bp@ﬂﬁhétﬁ‘ér"c E?é‘fgiugns to'H& used for
on a ch at |ea one

to a location i'n th

FedicalaT NoPeedicdl @PPiFalieans 819 airleasd One ARERSSEIIdSViSE MEV DR
ledi8@fbmane gFﬂiﬁU c%bsﬁrﬁ@@feéilw‘dbgcdﬂeg rbatnhé?a@wde%%ﬁécééglﬁg circuitry,

accessory evi ce. |n another enbodi nent
B‘Pﬁﬂ@@%ﬁ?@es RERAtrenic %W‘@” Cé*dﬁ?)r‘@@é% StJFQéC&“ stpyents,

abiicadH&tMerits Scﬁéérroﬁfl@ﬁﬁrurﬂ@rl\@ mﬁﬂﬂﬁ&ﬁé&@ncsé\%?é' %fe'r'l?catheters
into the rectum and anal canal of a pat i ent,

B delenndevicas: drugmirivery sevices GQCHPU@ d@tﬁ'ﬁﬁ? |t@9|ﬁgsan‘@lmg
bevigdsd aséa'?%evtc@é OdrflcRindGegmichidl adidd ﬂoeéi‘mlﬁé?@ |tl'iésﬁ‘ﬁlculatlng

ring formed of flexible material, the enclosed ring
SRETARITS ARy aéc%%srﬁ’ﬂf dgvicesy R CRRINHIARE eeradl i nt er i or

vol umR;appaRRVEsEHe ffv@Aforf mayrﬁﬁmef c&nprﬁs‘é@@dv@er%ﬁﬁ%tc‘éﬁﬁec’ced to
| ocated within the interior volune of the encl osed

fnergliers whisha ey Paareg provide cometiv frcedp the figxible material of the

6RaXdedl rlny. TRE BbREr Scired i bk Anleheersa PBREE soiFrééJSrtéH iRternal
and disposed within the central cavity of

Eﬁ‘ﬁ?ro%)éEFerqr}ﬁjgmah be gianeyitted thipughethgshethey é!é't'@sdf'eans

I nt g 9 Gkiid@ rRbddihEnta! the kbgsr
and h(|3u5| rl19 structurgs thggrglﬁﬁg&gip%hékgﬁaym@%rCompnse

PR aggasgoyduke The %?&?W fybe has atigasitanedathveay thipugh Wh'Ch
béceREors RaLIEaS cAPbairsBREN N the patient 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
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., wth the flexible material of the enclosed ring being

positioned between the two structures and the rollers

or skids | ocated thereon, the rollers being connected

to a power source and when powered providing a

notive, directional force to Bhe flexible material;

and at | east one accessory device and connected to at
lagcassoryrevEetandtahn@dedsopyi dedst doe eicternapavwonrt@vtcbeand powerlng

f d thr
SRR, B NFL 508081 1 By L o PSRRI e coon
¢iolton ledatiohircthe abiohah whicbrad Ierasdommhedupalqne«:hﬂuee iozbet performed;
- X ' t nmedi ca
35 REHAAE e, APOAL ARILBE 1L L0 0, PEELSRcor
gdmvteer enbodi nent, an endoscopi ¢ procedure; conprises
th d I .
e SURERL SRRAhEACHTERIRoRE! LoRRNTL LA compgses
steps @hintriodueingme sef-peopefiaie. a&ngigs@mmg)paqaiu@mmhm re¢tuatand anal
I
8RS of ARaueRCER Il t&%ﬁ%&@ eAfkco mge%ﬁgsﬁaﬁg %&pogtrsg‘nlg §%roid, the
ey PﬁdDewgs%ﬂtﬂld-fl&Pd: ledslesed mg)fodnedl af a frexile naterighehs paciesed ring
gig?rlﬁﬁ% rcgﬂt'@rgg\é@t% Qéqrﬁﬂgétﬁgt%lgrggg%bg\gérgﬁ frapiformed of a
tsépmfbﬁmdt&ﬁ tpoated \@ﬁurzethteh@tee@r \aqd;pm atthe eﬁdpsrﬁai hg, @ hdueing
tSHQé’(IJI%r coneéftRcdl aﬂdlcgﬁﬂéﬂyqacégéd tﬁg té‘ihéal ﬁ%ﬁért UWticture and
endoscopi ¢ procedure Is
gispperchvitiyn theecantral eaydy obthe e@nl@gs@ ond. @ saries etiatrleast\ve kets of
'irh@rlcﬁﬁ(l §8fidrs BF@(I (BESSQbY thEYY n;ﬁ)%rt and h"?)[]? ﬁ@@&&&ﬂ%@t th8'rollers or
procedur e accor ing to the i
|S§'d5 beinpilocated e antednaiplainthe dwa @tfe@ureﬂmaa pxeﬂ:mamabreta‘tlonshlp
Withshenbgsit W?Jﬂén:i??mﬂ eﬁbleﬁecﬁiﬁg Bén Bﬁf?&e‘afbetween the two
I'C appar at us

|ntrodu0|n% ]
stegrEsRgditee faers anstishiaceted tﬁ?@oﬂh“ée glerobeing samBsted to 2

BeWbA SR P AR AAES pollered %Fd%ﬁlﬁ@g n?d?l% dd?r%@%na@forﬁ?e to the flexible
patient, the app parat us bel ng equi p

fiateriabandsal Igast ars, Acceseany déb‘ﬁﬁ ée@ é@nrte@teaitto lat lpest Qmeexternal

%Eﬁﬁ;ﬁfm@éw&u BBWEANCIRY ia ?Saraﬁ%vi'@ ok A E@%pﬁ.%s‘aﬁoﬁarﬁ%rough the

pel the ap paratus torward throu e anal canal
2l GaneLARGBlodBe Gplon yPi®adrqalerin (B Cplan hwhich of ipashene medica

WhdceBurdtis E&@ébe@?ﬁe@ﬂcﬁﬁéddﬁﬁw%ﬂﬂé‘ belehst Jn@ ntl’@dmil procedure with

-perfaormed; performng the at | ast one med

ero%té%ﬁténﬁ\ﬁﬁ?ﬁsﬁﬂ’é( dgVicBeast one accessory devi ce;
opt | 0Wbhd’thel‘s@ﬁbéﬂl%é(ntﬁérﬁ’@r%@ceﬁctp%ed fé‘érﬁﬁr‘r’s%stetﬁe steps of

another |location in the col on at he at
diedreng @selfpreredable cendeseqpinarpasatts Hiterhe gangrally tubular space or

RAVIFANMEBNGhE @bﬁarﬁfus'b%ﬁ‘@%q@l’b%eﬁ‘%ﬂl‘h(‘a@llea@f QS S ory devuce and

propel I'ing the apparatus Dbackward through the colon
SATNectRiorah ieaghene exderapt suprart dewesii neyering theparpasatus using a self-

thaBsddRroid® eHat Ridhves 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.

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

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



. 10 I n anot her 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 |y tubul ar space or envbronment, the apparatus
bei ng equi pped with at |east one accessory device and
stapsattietiodugingta selfeprbpeliablec ehdostapic apparatus abegidirey to the
mﬂﬁﬁﬁ&Pﬂu)¢£e apparatus to propel and navigate the
apparatus torward in the tubular 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 Ph
space; and renoving the apparatus from 20 the tubul ar
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/ US20041011466 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 ment of the invention. Figure 10 is an

addi tional enlarged, partial cross-sectional view of

t he appar at us
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10 shown in the previous figure. Figure |l 1 is an

enl arged, partial, cross-sectional view of an

with an exenpl ary enbodi nent
enl ar ged,

shown

apparatus in accordance
of the invention. Figure 12 is an additional

partial cross-sectional view of the apparatus
Figure 13 is an enl arged,

ig, t%ag/(grew ous figure. 15 .
o} rof YPWBYss- sectional view of an appar at uUs PETUS2004/011466

accordance with an addition4l exenpl ary emnbodi nent of
Figure 14 is a cross-sectional

rebflf A E&Z qul ¥ nattllpligf,nﬁlé épramaivrchengi eqhipped with aydeast yne accessory

Vi ew O

degivbahd cdnhéveddtto af 1ehdp Gn@éﬁﬁ'ﬁaﬁts ﬂaﬁ%@w ?rﬁgv}: 8%% S éﬁgﬁéﬁﬁ t

pr] ddi tiona Cr 0ss- sectional Vi ew o
éﬁ’ﬁ orvgeyd thraughche @Y ¢analEDd IBESW dB]HnQB t6%a Iokkaffon in the

coldiNENﬂcﬁm B0 baiBli H)%LA %{s?o o? per %fe)ﬁl-x%ﬁg the g} least one

e&ﬂcdﬁsco ic s tem or ppara
megica) propaiyes i @afdn@pometacaesmyde\txge, eﬁnmngzsgéﬁmw propelling the

apﬁ@éth@@in&tﬁerqgéhﬁﬁg'n tlhg Sélé %nvaﬁ épht&) mﬂ}g}gg‘g ieAl %rocedunc is to be

eneral ly tubular space
peidermed 3ad pArrming smdrat teastloapmicbica ,pro%Edtfr@f rBWFéthfg%e apparatus

be O BHE I 1 BOLoR BATIE ke Bl i reovinaso appsis from the

system o
Patiggbt or, nedical or other technician, can navi gate and

t T eSS @erlintdd] ||y tubul d/
SR U P B B g i, i
endgrqepiesresadura nothprises theistiph Of: Ht@HudEa SHH: {,,%Qnag;gagﬂdtog copic

when navi gated by pushing ar
_appm fils 8103 %"’?‘%{‘I’ﬁ&ﬁé‘ﬁ“ﬁtﬂ{ (FRYERRIsnt, dhe 4pPaTats being equipped with

"snake'

at least aneareessonisdemingl ald 36hnietied
e T

I
the ggﬂ‘al'thgsl{é Eltopels a%é erﬁ?ig L gCtang utug{‘ﬂ-ga:g% ﬂ1e§hla_gg§p adedme location
at whjoh at lyngphe mmcap& mmﬁmahd % e @x‘f&%ﬁi eé: dd rgr thOBt least one

 endb @bl iy V‘éﬁg‘ ah e eg%e@p%;aiébmmﬁm rartaly propelling

th
et et SRR s 8 S

004/ 091689
e e e o
propaﬂmgrthhappaams bickavarekeugh ffblar q%}{loﬁ{l% {h@ ‘i%paratus from

the ti an. Wthreferenceto Flgure
e it %mat ed that the systemor apparatus 100 of the

appre
BRIEFRESCRIPTION O¥STHE . In the enbodi nent of
figure 1, the toroid 102 conprises a bladder 104 of a

fIEnguivI lgs arsdctioha lvielW§E an B | f
gﬁ{eof 104 h lS z;qn |ntagr P%rﬂtgﬁ%fag%:%d%%% ?née&gﬁnp

ex eri or e§lﬁlref1 1% 122, Interior surface 120 of
106. defines an interior volune 124

ﬁ"g&gse‘l‘r@efgﬂ‘.‘ VigWe 7B PRFHBUN egerdange Withenadditional
exemplwygplnbaﬁmeﬂtmfﬂfelﬁenﬁgh une 124 of bl adder 104 contai ns

or is filled
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 inventior.
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. wWth 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 supports and interacts with flexible materi al

100 Rbadsigglder 104. Franme 108 is fornmed of a support

structure 128 and a housing gtructure 130. WRGE/US2004/011466

reference to figure 1, it will be appreciated that

hougiigife & 1s'ad Ghidk é;%;h Lsposed in central cavit

126 defi ned by e%fl’ ri oi},%r%h??%gggm ?Jf?anfap%ai?tﬁ"r’é‘“%rdame
Wi R eRplanmnbstlinidna oftbe investionAl so with reference to

fi 9WRirel7 isiah o : reci ated that support

str ucgt%_ar e1812§}‘¥a}5ée%’&§§%ag£j% WTH R iv}ﬁ”e‘;}iaﬁrapwt%’ﬁ agepzdance
Withem; addigiona} exduapleyiembodinrehitfahdidOergibn | €xi bl e materi al

106 04 port structure 128 and housin
struc lﬁefgefg%ggﬁlg'i}gﬁ PP%“J‘EFE%WCQ%% tew of ap prRagatys ip aggordance
withgin|exersplanyrenfbodinteat df thainpaitionof notive rollers 134 are
sho tin |l exi ple material. 106 of bl adder
. 104%‘%‘%}%%‘%%‘%‘%&{’ RéWFP GPSSrSeeiianal view pbansappaatupin spoeidense
withain|addigorkBexenipldry embeimbhtef kel i8veniy, mat erial 106 to

Set

nove: l,ative to. the rotati onal axis of each notive
r ol ‘5!“%1@33 an Wd{qi%g.m&i‘ﬁfécnmﬁr 9s¥-sectignal wiew of dhecpparatus
shovatin e prolidweifigh®4 conprises a plurality of teeth 140.
W t reference to figure 1, it will be appreciated
th a%l‘g?’ﬁ Zf‘ P iaseed, ertalecrossissetional vigw peen apParafua ireaccordance
withiiat bxempliry sinbsdimet® s ibAn@htign WOr M gear 144,
Accordingly, in the enbodi nent of figure 1, rotation
of Higurenl 2jisan addifiol khlafsel TRrtHPbio¥sctMraBhisw
shomtﬂ;\%‘g. re%SuTBEggomr for rotating Sr?ot [ \z/le ro%?glrets?gaaé?m
can_ ep__anfs variety of internal or external power
oS itoneseg pamal ik st 8 Bl scorince
HS [ e gi.ven application. In e case O
" el'ectr |°§g_leg%%9\}§"fy, g?ﬁ?é“%%ﬁfmgBﬁﬁ@é‘W‘%e stored
i ndlighee t41is a cagpagotibhi vieW oftal BaddeMBacdRYanPE with Qﬂ@fgrﬁ ' 5—9
embblifnat § efrgnbout sjde the patient or space t roud:
an_accessory TubE™Bt shown) connected to the
apaguat Lisis at additiHAPCrOss-S¥BEhaLYibw bE badder %vﬁ‘% W eprevious
g Qocat ed inside the housing structure or otherw se
operatively connected to notive rollers 134 and/or
DETAILERDESCRIFTIONOR T8 [NCBNTIONCT S, i N turn, power
th%hér%ﬁti ve rollers _134 and/or wormgear 144. In the
cas&® SRRy L Felisprapelicd endqseqpic sysiemaordpparatue oftheimention
can Hedutilized/tolvengoner we eforacdebiopy ddvi Okdx%i’r LRl ng.
numﬁ,%o?' re?gl%v\%id fro‘r%w a (r:e_rm?é mc?&é# ezdglg%ﬂ%b{%g‘@igg
PSSO AVR34er Apases anseny senmaents; both colapsible andmonapllapsible,
for nsydivak indftRaln®l commetcidl AfpH; F vk e | mited to
t.he hol | ers | ocat eocluo% r?e I{c%'u& ngﬁg%i&&c@{ﬁfﬂé; lnveI%lon,an
opergipr. fighias 3 fogermedisalor othen teblaniciam wamidvigate dnd teaverse within
genefaly BibuRg spabby /o bn iRkl wg& nent. l.ocated inside or
di oyt si de ol}iet he app%vrﬁat us. “Thi sgﬁ%i\n/\séafl §%‘é’“ﬁﬁ4ﬁ’ﬂ‘§l Iy
ImegupRsAat/erof wilorm ohaorewi Guinruality dfiat tiuge diffidultylveeainadigated by
pushinp b ¥6d sH“Gnaka®dy : rts a pluraljty of
, Stgabi lizing r g‘F ?}gg gé%mﬂﬁt% ﬁsﬁcgfg%arcg%%ree%O%ﬁﬁsr@mﬂ
meludlg, by arg ns dimitsd tee riatudat, tquat, wemigudirpdyi dtitet Sged 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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. roller 136 contacts exterior surface 122 of flexible
materi al 106 of bl adder 104. in the enbodi nent of
figure 1, a suspended stabilizing roller.138 is
| ocated proximate each stabilizing roller 136. Each
suspended stabilizing roller 138 contacts interior
syrface 120 of 10 flexible material 106 of bl adder
10 290409182 enbodi ment of fi gur e 1, each suspeoriestood/ 11466
stabilizing roller 138 definds a groove 146 that is
di sioned to.receive_a portion of flexible material
1og‘:i‘[é?§%‘&e g‘sﬁo‘F‘ftP&ﬁlc Wew 9f 2 apprratusi1RQ) i aspordamee 9dth anexerhplary
eneodinintef the iberftiogl MEthlre 8RB 1SS RS NIBHiIHe APhdbk Al
s roller 138 is pivotall couplegﬁfq an arnpéﬁggkﬁgmxﬂm
YSEHST frneTas 10095 the invepRongmplays jrowid HI2. iIntherstibordimentoffigure
1, Eertorbitid] 02 tompidts 8 BHRERA0E oph ABLibIe7 2945 Pid. GLACL Jtari
to_bjas exterior surface fg%ﬂg#lh“eﬁe%?ﬁ gdéﬁae[:hggﬂgfé‘b?ellagma]
10g gfpladder j04shag gn interion gunfase| 130 addBh exAdrivostrfact | 20r Iatefior surface

120 b fédid jalS mtive rol | ers
di s.p%g&elgmsfr%g% %@gﬁg‘%gﬁ ot Ve E"Wﬁ ﬁé °f %éﬁqﬂ Egg‘hl“ some
empdiments efitherpresent invehtie; int@idriveluneil2ébeblbddes UPPEtaAih dYs flled

. A1C .8,..1 1N, S0 seful enbodi ts,of .
B 5L e S SR R EALATHRL i
106 definenaleattraltavite 1261 | ers 132 act to bias exterior

surface 20 122 of flexible material 106 agai nst notive

r ol Tea apparaps 18 shosuie figpees 1i alat inclodss alftaa@dde8. Fldnd TS Yoth

| r n_it..i i ., for.other
oS ek QA b 5 g b o

Supgert stmctusp h2feandra hemsing st:llmaglb l?j 0. nWﬁlll\gtfb&hcettg ﬁgtu?’ Ritdvili®é
; . e .bl adder my he o :
ppr&d mmﬁ’%ﬁ%&%@% 13008 §PpOSEA & ERHEIBH Fr8yAefaedpyesterior

substanti a
surfaprate2 of fiegibleonageri2 306-ofhladder 104 AssRith reTerahceVtb Bl 1, ffwill be

| ccgrdance with .an additjonal .
=P ARt S sl 198 SRR R riorypefper i de By
inteigr suriges 202 iflexihiel hatéréal poladdeetidd. t hat appar at us 200
conprises a bl adder 204-that is generally toroidal or
ri @pmmwm housiilstonges 1 30edclorotdtsbly Sipport a plurality of -
rial ,206 of bl adder_ 204 has

roll 5" gt £ airol thEh SR 134 T efeesing ek blegmais 106 of

an | nterior— sur
bladden 04 dn the embadieaeAD4r figurd 1, eutatidreofiBtRE rdller2 06 Wl dai@SHexible

i i of.. 4 of bl adder 204. |

w30 LR e W s 1 5 e

embpdimepf ofifigartdl; ra@rotivetbiér 34 @6mpiisek h?}ll@a&y\bf teetd 14b U th
. teri|or

Nty o 34abmp. :
refenbd Bty b hiflbe abRRao aBihe o000 ol sratyTaatog el g mate
withgefirist thread P4, o WGV Agbad 446 88 c ¥ dih gi??&l% QdrefiBent®r fibfre 1,

a

ADpay, 0, shown in figure 2 also includes a franme
rotaty .m%trr%%ee%%gvggtcﬁ“se%gm g e FtEFact s with the
f | Ehe piveer fortretating mtaﬁﬁet tbilett% hss b%&&& 8?-94%&%& 8P Ttetfdl or
S a_support str re and a housing .
e’“"é’%ﬁ"ﬁ e B0V fo hipserabilied st 8 £q el fonthe giver e
appliagtjrme di ﬂmdsetdfatec&quidv@r,gs% %&/Wér' k&urdRaj Be SbAAREEL the

o centr cavi t 26 defj ne
appara%ls, or the power rXay e 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 z thin, flexible, spinning rod or wire powered from a remole motor
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. 5 exterior surface 222 of flexible material 206 of
bl adder 204. Also with reference to figure 2, it wll
be appreciated that support structure 228 is disposed
within interior volunme 224 defined by interior
surface 220 of flexible material 206 of bl adder 204.

? @/B %Jucture 228 and housing structure 230 each
a ?ly support a plurali Ly of rollers. | BCT/U§9p4011466

2, aplurality m)tlve rollers 234 are shown contacting

I 6 10 204. In th
loee b AnT BBl & il Toe Pofon P B oriBie bt PemiiEr o B4
roll¢rs lasated bh &ICdﬁ)usmgmagref IMechinieal po & rhd) alsdtfe tiasrited by a

i S AR o S BBt Bk Sove
may u thamallBdenefargdr i ses a pl ural | ty of teeth 240 Each

noti ye IIer2 i s capable of matin a

ge;"PYhf_ BodiRieR o S o bt Srgfed 3910 %?tﬁbIMF'FHPOHéaP‘“m“W“
stabﬂﬁﬁﬁg&@]lﬁi €3k, tWith ref4i¥e 468, 3441t AR 4 F‘e%xafbdftﬁa'iteachjsélblhzmg

thrgad 242 and a second thread 243. I'n gure
rollgrd dp fonagts engr furfags 122:af flskibiynateral 106 P%bladdzsh04arle the

embD Dyt GMduPQI \Aﬂsﬁﬂi!»eﬁdeﬂ $tabfliPin@ast1ef 438 @flodﬁﬁﬁ 'ﬁc%“’lﬂﬁte 4.

Accordjn enbodj rent _of figure 2, rotation

n the
Stabéﬂwwgéér E%Muwellqed Sgbuigingreller |13%eonsa§ts ipteripipurfoes 120 of
t
ﬂexiwé ﬂn%ﬁal 18641 $184deP! n demmeﬁmg%\ﬁ 2 rlﬁi G&Hded

aratus in accordance with an exe ment
Stabét?n’csfm]tl%é%ﬁ@’@ém gioavee 6 that is dimspsionsd torsceiverdpomtien of flexible

matér@[h@dﬁld%rﬁrmvﬁﬁgﬁbm Ying riRE F3g€ar. A housing
structure he apparatus nmay contain a hollow cavity

t o lhie e@P@mﬁﬁMﬁg@ra f, ¢ash gespended sigbilizing seltea 3%iis pivotally
coupléfdh &rm 1 11‘8 HnQbhe u?eful-gmﬁtg]g%h s Q¥4ne %Yn%q sbatt LEJBL]HX@ eLJ\eam 148

worm gear 244 to rotate r ructu
and suspendog, stabilizing rojigy1 3§agt t bias emsver mmzayfﬂn@ble material 106 .

) aga:ﬂsi‘ﬁ'ﬁ%ﬂi%n@ QRg 13d) A S B ﬁg%&e ?’Sﬁutﬁ%tg%ﬂ%x\fg&ﬁ@& ﬁltop% FdRers 132

he enbodinent of figure nt a

are %@emrwmémamow roWsr rm; eBachzuspended seitive rollesl§2 is
vao?dil?@ ofted 6§ Qfﬂ)got% ?&ucﬁﬁ? Iig.)tI.P ¥6mé Qéegtﬁ ﬁ:})%h{eﬁts of fh% esent

242 di sengages fromfirst s 've rollers
m"eE%QP S“mpé straciire ¢28 and susnyadpdrreetivemeliers E3@i det todtias exterior surface

122 bOfiNR16 marRSH 1‘@6?%%5&&%1:09}6%&% 40f the apparatus. In

a variation s enbodi nent,; the apparatus may be
cohern nge @pplicationschiaddge1G4i mayt besgederalielongerdimndt setidof However,

T
into phighthe toroidh bi2ss togpegntraduced; thedBadercit0d nzdyl be of suhstantisllyeequal

lengt?gH{l?Ji&tBXr%?y};?&\;?d@ﬂh%hqsgloﬁ llers 236. Wth reference

tigure € appreci ated that each
st Bilgittei2zs a gectiondl view of 36 apparatasc209 it besortaher with ars addithunal

e S TG B 50 70 e

that apiparatusi200 ngnpr(slesk £bladd23 30hthet ik @&&tz&l@r t¢rotal orexirey shbped. Bladder

00T W TR MR ST .

surface)m(baf:ﬂgalnlemeﬁbn snffaéelﬂzﬁameno}%&f?fe lzﬁd) ggﬂ%)hﬁe m&@ra% szshdeﬁnes
an in Pglé\écmlme 999 ofr blad(c)ler 20I4n Ir?gorx?lee gn?t%dﬂnen?s ofothé ;r)rxggetnﬁ’ m?/ent}one

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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I nvention, each suspended stabilizing roller 238 acts

' to bias exterior surface 222 of flexible material 206

against a stabilizing roller 236. 5 Wth continui ng
reference to figure 2, a suspended notive roller 232
is disposed proximte each notive roller 234. Each

S ended notive roller 232 is pivotally supported by
s 6’8’!9?“(09??? ucture 228. In sone useful enbodi MeCI/es2064/011466

the present invention, suppo structure 228 and

suspgnded tive rollers 232 act to bias exterior
sur ?Pghg &P %%D“%#(yof shoypin eurgg lsp inpludes & franga2A% t Frame R0&both

suppbrtseand irédcts @th Vs flexite BIRASI 208 B ﬁxe%aéiﬁé’r“fda.” Frame 208

structure 230 and support structure are possib
CORRT R SURRAS struetge 2 fheusing styuctuge 28 0s Witleredédrerich & figure 2, it
will R :@preciated BRE hAR; ; nbaodi nment .

Vi ,evvep%re as_two t u_blélsg Qg-g%ﬁé?gﬁ kesgi%of% lgﬁ%nﬁga}vbtgaﬁ%%md by -
eXIrREFurfage 22 fiflexibla mbterit €06 of blitles 23 Qhlso $/ith vefkresic® to figure 2,

it ¥hi S i.L.Nj he,i nterior, vql.upe of the
‘ enc‘fé}g%‘%ﬁ‘h‘?? %‘? g‘#‘wﬁf‘g{cﬁ%‘% 2245 dppee ‘Ylﬂﬁ%?%%wﬁ PliRe224
defipgihyripfererrsurface 22 0wfiflekiblesndtab2@dlofplidien2dshe 15

cen Ld Ve aok @not her enbodi nent exenpl ar
oSl b LG SRR, SHETR) akoasgy of
roliers. |Jp figure 202 phlity moyivb@l1e 2P4 s SHows céhtRBh Bexint rrlﬁﬂs?xal 206

that ma r not form the genera
of Boad 8 UL b B B Tt oL S 05 251 e o
causing flekibleanaterial 206 fo inove RMAPIohe ¥tioRs Tk EYF eWihnibtide roller 234.

_ _ :
In gl nen S RS B o s 4 cotmms e Pl tsesth 240

EachOométéveanjten 234 iscoapalié banatih %R aWdrth Sdaf 8hght or curved
[ The frane

sur [ _any. conpi.nation thereof.
ot o SR B Al b B GGt i R Aot 24 eomprises a irst
thread 242 mdlad sesdimhhﬁsaﬁ 0438 ltmfﬂguie 25_8)}, teéﬂ??m 8 a ﬁk?se%&ft%ﬁ&tp)e Foller
Q er surface runs between
234108 ol el ol Srpivend 425 atoom o 4w otesotingy.an i p
embadiménit vEfigure 2 Aotatioh bEWorml far S ANGSsBE WRE ?‘T‘E?’E‘."%‘é%"m

234tt8'P ei s sufficient to accommpdate the inte
ro ?ers or skids and to allow the flexible 25 nmateri al

206n kame drhipudit@ents Offad HpRAGS inb.ﬁt‘:&ﬁﬁﬁemg ﬁ%?@é%&odiment

oftl'ikopurSi n setn_Buctures even if the nateri fo
It

_ YIRS AREIFE BRoEFpmotYedolless Feipowareddyiaavorm gear. A
housingstaictiecs  the appardn@ingf coﬁﬁjtﬁﬂﬂﬁgo@; Lﬁ%itgpoohdl@ F)%C(&o% dg%QFiﬁ place
of the presen

: exenpl ary enbodi nent

as ‘q'\gﬁ{'?&ﬁf‘ ?‘8 r?."“ﬂﬁ%aﬁﬂﬁw 30@his hellayyeayity aipwd therw@tvgear 244 Lo

rotae weiptivedd Bousing dt@sinbd B30l | b 3060 '

baciBLleni al . 306 g;f bl addgr”rqg(g% 1as an ?}21- g?ﬂgﬁég)g&%ﬁ e
KT alone i centiab minp! e pyRscaisdR the embodihant of Gra2 € TRRO

moverher: o HieomBineeali 2 ' S Lk ol ume
325, g ok g, ﬁ@g%ﬁ chE £t soMcbiVel} ke HieELEet of

mothY ¢ {pllgrsvwitile hrstfhread 242 diesmgasss Sont fisst sot eftftietive3oiers 234. This

seleoﬁv%él S%Eg%}ﬁ(l)%} giag fg%h‘lé%%?‘\é@% (ﬁ? Bﬁc%%dsar%%\%%qeﬁgéfﬂﬁ%%pgatus In
2 vanahiep ghthis embodiment, theiafpawibis 32 befcohifiguredbetharthe fiisPAndinG
secontbdet H8RothveGBIILE 354 &@yécliycly g’nzggge first and second threads 242, 243.

In the emquimeut of figure 2, housing structure 230 rotatably supports a plurality of
stabilizing rollers 236. With reference to figure 2, it will be appreciated that each stabilizing
roller 236 contacts the exterior surface 222 of flexible material 206 of bladder 204. In the
embodiment of figure 2, a plurality of suspendéd stabilizing rollers 238 are located proximate
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. In the enmbodi ment of figure 3, a housing structure 330
is disposed in central cavity 326 defined by exterior
surface 322 of flexible material 306 of bladder 304.

The housing 5 structure 330 rotatably supports a
plurality of notive rollers 334. In figure 3, notive

"o ! 4 are shown contacting exterior surface 322
o‘?bfzﬁgé?lbﬁ material 306. Ingthe enbodi ment JICTUSFYEpIa4ee
3, each notive roller 334 conprises a plurality of

eattesdbliliziollek 28 61 Eﬁéhrbugfb d& st he rgﬁérl Zgg E&rﬁ%.:lhtse {nte%gr surface

a wormg

Zzﬁatﬁ“e‘:{/\ﬂdt h a thread 34
B acieEAk 20610f bladday :—2@4 3ln somleamfmlrendfodmnm og”etwpram
inWhtidn, Gﬂ:H%&pE‘iﬁe'd\é%b{lﬂHrg 51§e’r§ to(r:)bgt al %{1ﬂr s"ﬁ%‘f""i @g ol}%emble

10, enbodi nent of
mategial %(}Gsaggg&taﬁqbplm;ggem@m bI e mat er i al 310C) to

novey r onal | i.s of
roll éfﬁ%%ﬁdﬂ:\%ﬂeﬁ%&éﬁ f?w I} n% FRESPEL IBOYS r&feé u%‘s@SpP‘T"d
Proximate pash mebive raller 234 tR’aah smp&ldquﬁrohvsioﬂlmnnepw&aﬁy supported

e I O 24 defi.ned by the
bygﬁ EI?I or su??ﬁa asg%ﬂ%e?ulfefng)? {n% ERrFSERt iRYsEtion, SuRReE

smm@ﬂ&é@ﬂtsumﬁndngnmfye 3queesllmca:e¢ toSb’izfs ?ﬁbﬂbﬁsuﬁ%&dZZZ of flexible
feR I plurality of suspended notive
A %s%&%“@% cﬁ'ﬁffr‘éﬁ , one suspended notive roller
332V$rg>us embadimelints pblsmdmp SIPUCHIT L B0 SRCIpHEH étM@tu"r@HseJre possible
suspended nptive roll

ea C
w‘@%‘g d%‘ﬁ% §°§1e ﬁ%B'B‘E F#ﬁl@ %eatrmgwpac@newrr@ﬂm
embadimens imay tre v iewied las SaGbEs pbkxﬁdﬁharw@%e indide tﬁ@Hiﬁch S8k Whiter

t he t inveption, support
bR bt i iR Boared MO /G° iariobaums of e encleped
nnacnramddm amte (nnes tubé aalﬁzlg &zao%g‘ sluiﬁliﬂufﬁ @mems%elaeéd witHen the

|ve rollers n the exenpl a
cenggrr%g | rren fef'%ﬁfhﬂle? cxﬁﬁﬁmﬁfl@d%%ﬂ@e%@s%ﬁaﬂ structure,
bcupmarsuucsm oc bﬂ.h&nayﬁﬁ&oﬁpﬁé&d REY Series SEHRY GHhote bl tAdt may or

ing s cture 330 and support
?goc ur egmﬁ?gafm g% Qﬁng%d as two tubes positioned
WI {The bosinigreail d@;toh&trﬁ&thtéﬁ xna,Sr B, forkdx@nplellRinBAREA With a circular
is located within interior

328 whi
cros? W00 b, B i e By ﬁ%lfbé’fl.l%ﬂles*mnea?é’ & SquArg Zertagele, triangle,

hexdgon driay dﬂﬁbﬂshziﬂa%th’ﬁ&ﬁfght stkarke bﬂ%c@@éﬁn?goﬁﬁﬁxﬂﬁn%ﬁ&eof The
central cavi ty

ﬁ‘an% 8’“ | chis cat ed gre
nea by 8&?? gF F?}Pp%ﬁﬁil pLpRltiplesross sestiger] éhapseﬁxroqghout its

length IThe ilexid e sterti 206 of tha bla¥d: L04 S, BED Atk BBRMeSh Bk (wo tubes
ou3| n stru%ure 330 and support structure 328 are

which st TriatignsfRR.teiaye torcaph ether. Sibierdistanambictwearpibe two

tubemfs s‘uffteleﬂf t@&@é&mnbdh‘f@t!ﬂ& ifociling rctiﬁi'ksdr@gldg t%ua?lgﬁrtﬂe %%(mle
ric a

f |
a3 1 6458 4O poph e Ky ahoesing Suscs oven i e

mateaelcfold@everﬁtsélherﬁfbaﬂ&e@ﬁ a square, rectangle,
hexagon or any ot her shape with straight or

angl e,
u#‘%’ 343,50 Rl cross-seatipnal giem W@nlagparamlhé@(émfaccdr&mcé withren
exenfplaii S&bﬁcﬁﬁeﬂmﬁf tﬁﬂ &eﬁ’ﬁn& {tﬁﬁld%] Cb3&der 304

sect i onal sh @ rOU OUt g
comprising;aflexiblgmaterial 3090 G"h@ﬂemlbie Iﬂ.ﬂ&ﬂxﬂdﬁ% ﬁ(bdad:denr F0ddms aniinserior
surfabei 200 aX\QctgqurA'Jupt%e% E)nqgréog%gg 9:%/39& ]éflgemble material 306 defines

an interior volume 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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the two structures which are spaced in fixed

relationship relative to each other. The distance

between the two structures is sufficient to
acconmodat e the interlocking rollers or skids and
allow the flexible material 306 for bladder 304 to
p?&)ts €4 tvveen t he support and housing structures even
LN al fol ds over |L el f or is bunchecirruseo04d11466
@tl onal view of an .

to

Flgure 4 is an axial cross S

Ogln.acc e wth an additional
X rrr?l%g rld%reg’gbo rﬂ“g %?i of Hexdble materigl, 30§tdefires a central cav1ty
328ppar at us 400 conprises a bladder 404 of a flexible

material 406. In figure 4 a support structure 428 is

shovim thgi diacknt of fi a e
emtbodiattn gwse 31%31% wue@)r(cléf O%Tﬁxs H;, ehtgag%awty

t a
32??(116% Hygeﬁ. r o oe %Zf% of |ﬂ§§|l|bé3 materia} g%oﬁbl&duﬂﬁm I'The 48&ing
strncrtgt3ab kqtatsblpﬁﬂpﬂo&s a Eﬁkéﬂﬁw{ :hynv% olfels Bid ﬁﬁ‘“ﬁ&r gwgve rollers

33ita&b I|2|B(glc1; rollers erenceto
e 3HBE exteRramwtace 322 efifiexible spienidb306. In the embodiment of

ﬁgmteEBb edch#idiBe kQlidr 854 %&%@E&ﬁt}b‘]ﬁ%ﬂ&r ! e teeﬁ-hg@(ﬂ%@ach

420 | exi bl e mat
mofi¥e.rller Nathiagthesad 3420 fprvesergeat 3Me rrrhw,ﬁn ﬂid’dixww{ment of

ﬁg&gg ”‘tao““bbﬁé’ga’gxt 8ear 343 AR m3L B gliet b Eforspatere i mape
emg mentof figure3. rofatigpiof theimmgive odlleer 3343611 cdise hBxiblamaterial 3uo 10
e eae R o Rtat i ot eodh AR B3t el by .

. di s%osed in a central cavi

ext With sputinyineyefer WQQtO(ﬁgufd hxﬂ aillldbe rppreiated thﬁf)zﬁs@fport structure
orts

apsed 0 bl
328 %%ﬁq}s& i | ZI ng :déﬁf‘eedrzl@' t&%g}tégﬂ?{‘ %ﬁ%@m«%ﬂble

aplurality o
a ulngthe qmbpdlmmltldf fiere 3pgupport stineturt B2E robdddly supports a

h
P il o 00O B SR el a2
Shﬂéﬂﬂﬁa?% REOXgnate eaphmeotide raliae B34 USIBE RORSreS) e‘é&t@éaisi:énabmouve
rollér35% @in lfbgs%elg ggﬂt&%ﬁé ﬁ:t%oxo gur%cg 4319(}&{1 f@;-‘thblé?s mgtlggaeilg%lg%gggdder 304.

receive pOTtIOﬂ

S?}B?k;ﬁ] embm?nulmfthepmmtm}eheén é%ortEtxﬂéiﬁI% 358 lafd &f3pended
ofh, CI 0SS= S€ view of an
motive 2 2P0 Bidd ext tetior surface 03' Rle@;?mtgpa}. 306 peRinshmative

apparatus 1n accor aa
rollegt 334he i nvent i on. Appar at us 500 conprises a hou_S| ng

- St a su rt structure 528. Housi ng
s F’ﬁ'@%ﬁ’ﬁ Sgialy Rl ahert B ts 4 hoising S 10iaad sipport siructure

8 &zl hayech Mppdib’ttutmlar steapelr ThusBoushi F%hﬁ&hﬁé 330 QP@EJp?ﬁoﬁstkwclure

lers 532 exi

328 xaws@wx%g%wmgﬁ% §gg§3§é%§nw¢%thpromhe;ouggmbarbdmg

materi a
suppary stoeatete 3 28rpthichds lor:aéd within dateriorMo R d@ﬁﬂc%‘r B)allnleﬁgpsurface

frexa I ortion of a bl add
320 Madfdgr;n ce E‘?"é%lé‘ﬂls‘qgﬁ%ﬁt’@@ﬁo “@A@pe h?@etstd within

accor
centrmamszeoddfmes bﬁa:&eracrremlf@bghﬁbma&dépﬁ@ﬂ ed by a

] structu In the enmbodi nent of figure 5,
PRl be prettaed Bade moqsmamtsmhgwmm s end st

struc aa3‘7851de4 séibld Wit es
tg %o of tlo\ytewv?agiﬁ er @Esﬂiﬁ 9&%1}3}' 9

inven 1016 Elé UsIngtand SERROT StrughiTes mpexbe, 5dk4examblc qdmﬂaca‘rm:nhvae
circulandrb@ysectioiort @ey Hﬁlﬁhﬁ/e a%?&s?%éc%gn F}I %:ggﬁ%pv o} oczlélla{e&r)re%tangle

turn, causes flexible materi a

tnang% Boxagen guanymiher shape wathGiraighicor 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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. 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. Figure 6 is an enl arged,
partial, cross-sectional view of an apparatus 600 in

W th an exenpl ary enbodi nent of the
ﬁ?}{?/&?@{}gﬁ Appar atus 600 conprises a 5 housi R§T/US2004/011466
structure 630 that rotat ablly1 supports a worm gear 644.

first thread 642 of worm gear 644 engages the teeth
o AP ruEs NG ALe P3Pa0dR SEgiyelangRihiprolagie Breagpatherg The distance

betwezh dietivbo StruiRPR rsﬁﬁidlehﬂ/to Redssthsh a&t thd! ﬁﬁéffo@kxﬁ% QJ“Cl‘AS‘ or skids and
606 i s di sposed between

t |
to aﬁ%"t’ ybér*{eg@? la%rsrllai 3Q fog biagder 3@14 &pass betiwaerethe autpp@@ encmgusmg

strutOfeSevenGf the XAMRLERIR oP&itst1PBr RbufcheRbgdder in
accordance with the present i1nvention: 10 In the

enb MR iftangkiat gressrsectmpalidgvaef arapphrawms HA9 gwporeatne with an
addiGigak® %ﬂﬂﬁ?@h@ﬂmﬂxfenm'iﬁ I’P‘?cseﬁtqm&ﬁog Sﬁg)gmfugﬁb@ ? err?pnast a

notive roller 63 causes fl

 bladderatOg of pdlgwiblermedtesial 405. thn figunesh NIPppoIt stotcture 4539 sderichsposed

{
el i b bl SARSESRL 0 i
the qrghodiment ofGBire 4, suppontstustere 28 eataabiiyreprsts afplurslite of suspended
bi
B AR BT b S

stabyliging golles 328 caFitagtsthe mtener smfaemnm @em:xlumaueail 406 of bladder 404.
t 603
In s&ﬁ%gglagrﬁ%(ﬂﬂ ts Xi} tﬁéN gietnl 1(1%5 og;iwg?réﬁ?ucé%éﬁ ?ﬂgﬁt'SPS?dEd

accor dance w
stabiliping roilee 438 ant fo bﬁmtembumrﬁee 2T oifexitdemarrificds agdgnst

30 th bl I
stab R S 38 . rat or fal 6061 57 i sposed betveen
”Dfn'tﬂceelﬁ%dlﬁéntggﬂ g ﬁno%glhg s@écg%rﬁ 42 %J] cﬁ%)oge odiy ne%dﬂ cavity

ure 7, o’f Spri
426 ‘@Pﬁ@“ﬁ AN @ﬂmm surﬁgce A2Def mmlamteﬁﬁm(lﬁfofbladdcrbbe Housing

strucf[ﬁé ﬁj’sdt lr%gatt%og;ﬁmﬁ§§}|[§ga[}gx§ra@@%§g¢aﬁ%gs %g%lg?s‘ﬂgé "‘\g%%erfﬁrgné:e to figure
4, it Wélrbeeﬁpawpiated tih ewh stabiliaing aolies 436 comags ths srterivr BMmfice 120 of
nd.slid 0
GexiB0 afihaP MOS0 0N BTpS ot TRy 05 € B Sppnded
Stablhm willee4ifottifinesa goofe 446 ehaprseﬁmaﬁsmm& ﬂﬂiebéWe a ﬁdt]lczlﬁh otflexible
an exterior surface

mate qugf%lfl Fg&“gg n’gﬁbé]??’%g 9 Jl3gai nst ert : ve ?gl | er

6 Fgurg Sa¢ in GG geaif partialf ¢rtl£-s!63§ft§fdn&rh view4f amm&ngllﬁ hdcBidance

ear that is rotata

it bR nfhaRattdr M HeRhuct et ShoemReSRmlourine n
structyfe .‘BiOgmdea sipportatrattiners28f Homsing gatur®47) ol ®Bsupports a motive

f 34. R f
e 33 Rl oA S Ol 30 EARLL 0 L LML e

532. oflexible mterdbS (t6ds m@mw@etﬁwﬂﬁ&w&oﬁé’r@uaﬂd E{csgwd&i Bhotife
view of an

0Ss-sectional
rolec 2 B an L b i e o7 el R phamal 2Bl
accorcblincé Rethithy fiedenOitventiBR a8 @b bifded Albtive eoides2aurd fRdiibly Qfported

b r%{tl sing a hqusing structure 730. and a support
Y 2 SUpRUTLHHeBTy 535 Indesmbgdisrent eft fguee 7.3@using structure 530 rotatably

supports 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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. WD 2004/ 091689 PCT/ US2004/ 011466 13 rotatably
supports a notive roller 734 and support structure 728
rotatably supports a plurality of suspended notive
rollers 732. A flexible material 706 is disposed
between notive roller 734 and suspended notive
rollers 732. Suspended notive rollers 732 are
r SO0 }Fsgupported by a support structure 728cTés2002/011466

pair of springs 752 of suppd2t structure 728 are
diagranmmatically illustrated in figure 8, In the
relativis suhqusing Sbﬁctﬁﬂe@fiﬁ e Wath refprehdetgs figh R &twill Be Bppiéciated that

BB sl S s Pl 0 Sl motoronprbi@2752. may

heet . | . A ,
28%&%&?&%&%”%&@ S Eie el Bhw AR barachs 600 g
acciﬁﬁntarvdﬂ'samqmemdhﬁly erﬂb’lidhﬂéﬁt sftht Bivention? APpEratul ke@&cfn@gr@els a

mnth arro re . 10 In the enbodi nent of
e Bls® 80 13t ey oot wern 9t G o it s 64 ofworm

gea!\ﬁ#mngw the/tdth 640 bf 4 ﬁbmﬁel?{)l?éi@3z 43109% Y@l@f@ﬁqgotﬂa%ﬁy

teeth 740 of npotive rol
SUPIHA Y HEHnG Frichige 10.  Sdhla maismabgO6ie Hipagedibetwean mothe
roll62633 SndR k¥ &50. OFieﬁfblezéﬁerIaPsdéf%Pé_{(FuE%B? ‘e?a&ﬂrp?é‘ Ia%%@%ké{ e

roller 734, in turn, causes
b“‘ﬁ‘ﬂ%@%@ﬂé&f}%@'ﬂﬂdhcmmm@ngw ucture 730. 15 Figure 9
artial cross-sectional view of an

I d,
g;&gﬂ‘ét"?]%b%réggﬁnf ﬂp REEep.detption ofarm gear Glddarseratdtion of motive
rolle639PRatad off BPASHVEBIler §B4, il Rurh RYUEIE ggﬂhl e Wakddial @66915 g&%g

to Figure 9 it wll be appréciate at appar at

relafiystghousing srushusei6R0. Wirefarence émBguraioit Witk appociateddhat skid
650&5&5&9&1 inferRp birBRe 68 S¥HEHI Etedal 388! eﬁ%lﬁé 5‘%8{11%?0% infnts of

shape. Bl adder 804 conprises
the pgRRt ipytion) Widha30ctetsde bishin Giterior ause 63Daf Sexiblamaterial 606

agmbﬁhﬁmwehﬂﬁysﬁﬂce 820 and an 20 exterior surface 822.
Interior surface 820 of flexible material 806 defines

an FigakeeT isGih em}géﬁ,epar@ﬁ%&-s&luagﬁ%evﬁ% krgar i '
odi @nt s.of the present 1nvention, rior volFurre
°§’5;i‘°%?"‘ gn é%@?naémm embpgimentiof ﬂfeum\remiom\n Appagatus 603
tgtgg[g t
comgﬁﬁsgggﬁh gg of fl eX| bl e mat r{i@{o&'@géﬁ%ﬁz%ﬁ%@‘s?c‘gﬁkﬂge

materigl 5q6is s#wmszpaxpﬁwgnwm shdaskiil 650.i puheersbaiisent of
figuleVCh PELSE & F@Hﬁ &9% bids's %58 ?mﬂ’s‘?g# uﬁ%@ §¢f?z§3§%§§o€‘ﬁé§ume

I nt eracts W eX| eri
matqrialofiée Spopas ﬁfrmamﬂwlﬂmted isfippoit Springs 652 may

m?x?a% ﬁf‘gx@:qh@ Whibd? thebill At Wc%n'ﬁ)g%al grt tt{&ﬁ Bﬁ? Y g%éép{lgr %UJ%IUOD of

ure housi ng structure
springg %3 Wdﬂ%ﬁmﬁw d&lﬂ%@l withoarswsyio figusst 7 uct ur e
rotatably supports a suspended stabilizing roller 838.
W tnifome igefsherabadimentapefitis @esent mmﬂtﬂonm.d &0pmne spratgs 652 act 10

bias h\@ter SRENIRS2 %?g%ﬂﬂg fﬂ af¥flal ¢ 6 2 axg.%snﬁ%fvg?ct)lgq% t"g‘b £T€eth 640 of

interior surface
motiyg raHereGMmagea figst thiead 643 crf(alvimm @3664®thah9matably supported by

hous@@ " ace, 822 of .f|exib

o o Bl hent AR S 25 B R b U Rt couses
rotatiop of @P@V@miﬂet 6&4 rRotativa of mofive 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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. flexible material 806 are illustrated with arrows in
figure 9. WD 2004/ 091689 PCTI US2004/ 011466 14 Figure
10 is an additional enlarged, partial cross-sectiona
vi ew of apparatus 800 shown in the previous figure.
In sone useful enbodinents of the present invention,

SWeReNRMeRIsst abi lizing roller 838 acts to bias exteri
surface 822 of flexible matgrial 806 agalnstpmmsz‘“""‘“1‘466

stabilizing roller 836. In e enbodi nent of flgure
m 848 of..s ort struc 28 ts to
roralebly Afocls Wi rust 18P g s Bporh s oh PGP BraR Bestpists 3 plivality
of ssspblﬁdbd mcﬂﬁle raifers T32e ﬂ)stxlﬂ)ldifﬂb&hb.lg? 068£)@Lspoéecf betwéenGnotive roller
|on arm 8 ustrated using arrows in
734faf1é;f}fsg °ﬁ""gf?§l§r %ibl s an enlarged, partial,

cr i onal aratus, 900 in accorda
wi R Pa?ﬁgeéfeﬁ%‘feaf’ SR TR FurpRES] b spperastuchure T A
pauk;ﬁﬁ;iﬁn@h @52 S0RppaIfuCBRST23 aréwazugmmﬂlaﬁ&duyqnw@tea #fighes. In
rot at abl y gggg rts. a wormgear 944. A stab|I|Z|ng
the dogdispons 86 BP0 S1ipringt B 46115 D UL TRVR RllTa 32 againstan
mteﬁ&rrsuﬁadérno%@exﬂefnka@eﬂabm %36@1 B2 rﬁgﬁco‘mgmgé shesSple, sheet

getmeen stabilizing roller and_a sk

metiE aERs- i GOTRRCENIOHROtRYEn Ay eXtERsiAn Pefonof spRes 75%@:;90%“@@%&

motiE ralleh] 2P0R¢ b RALGHEIBRMR Mifbikelshe present invention.
Wth reference to figure 11, It will be appreciated

t hat the Kindo&ﬁﬁnﬁd’ﬂﬁgﬁfeti& h@ﬁmgrshaem@rm%tfa@ ng sPpHdrt9h worm gear
744fI§¥ naterlal 906. I n sone useful odi mrent s of
1t 142 of reammigser 744 epgpEsS e dAQ of 61°BY°af§”&fn734 In the

emb6aitrRA Tifightt &, 36t8tichod wokm géar Fab il Bhife HRIIQE toller PHAG0 rotate.
agai nst stabilizing roller 936, Figure 12 is an
Roliiiapt RO ol LA gBdum fahees Sexiiegmusad d09 smpvarpelyop

houspdadtes73900 shown in the previous figure. Skid 950
of apparatus 900 is shown in cross section in figure

12F1gWet9‘hs hg%?&&?@ ,Paitial cfgrgglbg&%olﬁl vikk o‘é‘faﬂ Appafitus 800 m accordance
appr. age S efines a depression
wits 3 oo Semmlgnenird gk Sretipveniieny B Bisso Higire 9 i wil
be abrétpi&d ma Béh@tuﬁ B0CEoEhrReObIddRP 8¢, BRQofnk @bbdifients of the

mat eri al a portion of stabilizing roller 936
preseph, IVERAiag, plaAdes fasy gagerally orgidalor pigg sh haggs Biaddon 398 crmpRiEss &

ﬂenBIE ufldt&iﬁ!l Bb& FBiiBk 'nﬁﬂterﬁp@@ff%lddhérlmrbai ﬂmﬂrﬁo@sxﬁfaﬁ@gﬁo and an
figure 12. Figure 13 is_an enl arged ”Partla
c

°x‘°1&qf6§§a°§e“@?1 Itenior uréage 820 efflexible motegalRU6 defipescndatarer volume

824 ¢fitidadangoad dh kbRO@hbdaNEaN GHide SM@W&Monoheﬁ-ﬂB?vcﬂﬁﬁé 894 of
i nyention. Apparatus 900 includes a frane

bladdep Akt pataes of ih i Witth & fiyidcs gaselipad oawtan%@p ﬁwqof Exterior

surfadé Sw&ﬂﬂ&b?gﬁateﬁm%b@*abﬁd% b REntea? ciily| 826, 936 i s
rotatably supported by housing strdcture 930. A

f 1’86l dpp&rafi 1860 kxﬂiwn%@gin@ 9 afoSRARE AIELWERR, T 80840RY

roller 936 and a skid 950. Wth reference to figure
suppars andintgracts with theyBesible mategigl 306-af thadladdes804: dﬁtnae B8 an

compriésd uBpor? Hrldne 8?8281d04fhouxﬁé bRl BB BEE T Inthe %&dﬁ%&?g@ure

usef ul “enbodi ments of the present invention
9, hopsingstyugtuse B30 watably swppostsraf siabéliimprodier 830 aod istypport structure

rotat enbﬁm) 5 g.é?& %ﬁ?@ﬂ@@gg &g ngBﬂ géf?en%?ig ﬁglu@ o R&vill be

appregiateddhatisuspead:dstablizing rollen 38 kon;tacgsthe agemorstxrfaqu:t@ﬂ iof flexible
materval r86§SFblgfldefr |863.(.| th%é Forlle1a§36 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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. 906. Aflexing notion of arm948 is illustrated using
an arrow in figure 13. Figure 14 is a cross-sectiona
view of a bladder 104 in accordance with an exenpl ary
enbodi ment of the present invention. Bladder 104
conprises a flexible material 106. The WO 20041091689

ﬁ@ Hﬁ%g %{011466 15 novenent of flexible material
Ps o Pustrated with arrovvs in figure 14. RUWEE2004/011466

reference to Figure 14, an 18xterior portion of
bl adder 104 can, be vi ewed as moving in one direction
vwﬁﬁgl‘r(? 10 &vny addisippad eniaeged mpwtial £rost-sretienal Yiow af gpRARIIPO

shdwh ih & PRERAS IalpBred itk Sithd ﬁ’sréful ThSodiBSkts bf ins g?e@éﬂt V\l;h)@ﬁlon

entire shape can nove al ong its centra XIS
suspsnded siabilizng voller§38asts|te bias extaor sugfeder822 of fiewible matesial 806

I ud gt
g R 458, KITRE cHBoMERAL ONBnAD, i M4 drdthoon
strictugerB23astsde biak slSpemled sdabmamg trollek Smagamsciamt-ibaéurhxd 820
. )}[¥| re the,. | syrface of the .
QefitE ptEl €18, UVideiog D8ion 8l 5 st e s infigure 10
i ntisgured] &anfealaegedf pantial growsrsadtloyialt vidsi bﬁin dpparas 900 in
i ronpent or .ot her. l.une travel recti of .
accfibtds SRR e Rp Sy Rebotiieelios e viiioe. Sppash 300 Smies »
houstig sertdtura 83(thatiotatably Ripports/d inilgedr 944) €A slabilizing | roller 936 is
even a

bt o e SR 2 B Yo S i eowecn
stabiting @l1kri 936 aBdh SIEE 9F®.VEiexiWielrhatéfidl D0GInay CorMQ ot bkm;ua G portion

se Its, exter r Surface renalLns I n relativ
of s IHRPE R A5 IAE 51t i PSR e Spctiony WHDEFEFeRFf 0 EBFe 1gf it wilbe

: appfdafateartm kit 0 Eortdees dnthRfibOurfagd b0t Beiblelheridl 86 Pingome

@Et (ﬁls moyves forward [n the direction of travel_ as
usetbf, erahodimens pfthe preseat myentipn; $kid)R2) actste bias ap exterRTsHrTaGestR? of

flexitle hlarealei06 hgdidst Stabliding Polleho3@r evi ous 15 figure. In
t he enbodi nent of figure 15, bladder 104 is traveling

a iRigwetdisen hdditieral ehliged, ipartial drbksteaionabview deipYatdfus 900
tion shown in the previous

ite the_trav
sho 0Pl ProTious s e A O5PF SRS 000 st @T af crptsgegon in e

~ 12. bviklifsrenkedo figure 13, u&&nme%gmia&d%iz& S8 ok 0 défirdy! aae;;lrfEssmn 956.

efere to Figure 1 an exterior portion
"ﬁf{‘]@ P 15%*55 deﬁ%é%ﬁgﬂl 926 ingpensioned to &%@VEPP%PP&’]
ﬂexium inﬁteﬁﬂ 906 bld 4 SUrti061 disbilizhg Ruashe! The %tb&nWaBﬂmiﬂg roller
t oppo dlrectlon 20 I'n sone exenpl a
936 S AR PHERR oF Bitin Tipsoit) 26 ace Hivogebw it ABE A DR
Pr @5 13 1ls &Y Aligd) pactial £85EsebBoraPYiBW Gf BppafatS VA kecordance

structure and a series of at |east two sets of

with) 37 adflitigpal erplay eatbe disrent of the pressbinvention. ypparatys 98P includes a

frani%tgog GbMpRsing'd Eo&ih%@ﬁ‘ﬁ&tm%t%ti Ghd'4 S 5, gg&t SRR D28 W'Atﬁldb‘ﬂmng
the interior volune of the enclo ring. The rollers

rolles 936 jgiretatahlysuppasied by hewsingsstmugture230n tAaﬂmbln eatgriak POf is
dispHFd Betvitkn &Bblhﬁﬁ% E‘%’%ﬁ Q%ﬁ%dusli&gikﬁ%t “W&H‘rc G éc;{ :ﬁg}xg 1818 Wil be

accommodat e 25 and es in
appragisled that Skt1<h%5 O epintaets on drteridrisudaqed20 o€ ﬂmbbm'@l 90@ Jwespme

usef@l Be6r fment skl 06 g%%gtf Wg%gm@k% S ra'célto Bﬂg F{tE‘ﬁor'EHH‘EJH ¢33 of

possi bl'e “suspensi on
ﬂemhl@amimaé RB86 against sthhiizingtadidr 936. tIh ehefengnmdesent Eiﬁﬁgmrn d3, apfarm

048 §HR]??&{ itﬁﬂ%ré‘%dcﬂ-% Blds ik lér § agams¥ Pn ergo%egrrfaec% off?l{axrgper{gatenal
906. A ﬂexmg motion of arm 948 is illustrated using 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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Enbodi nents of the invention having tapered ends are

wel | -suited, but not necessary for 30 nedi cal

appl i cations and procedures, e.g., colonoscopy or
rectal exam nation. However, such tapering is not
necessary for all applications, particularly those

ﬁ, |09&893paces or environnents of |arge dinension.
tapered ends of the Ssupp rt and housi ng RATAERCG#/@13466
may serve a nunber of functi i ncl udi ng, but not

he.t tructures to WO - _ .
mbs b e Mkt ff@é%%ﬁwteéwuﬁ GV T, Wit reference to
szurgm hﬁbxwmdimmorﬁdﬂbddw 1041 be \né»es%eammmgan %mmuon while
to over. which the flexib

anﬁ,'i;% 1’8 °P Pgéféﬁé qg‘hﬁ mOyane g theRppagis sirastion: Thﬁfeétuglﬁ that the

enﬁfé@ﬁatﬂelcﬁri in@Véalaﬂghté defitral RRR FAGIR tH QA ﬁfé{eylﬁlsroﬁ@ﬂound itself.
corne The series of at | east two sets of

Ty, e ibls Rater) maybs dsroribrd ancimplatipgaramscng shrovgh the frame in a
cotiHIBEN thot@RGrdd kidlde the oAt Ewﬁﬁo&g is b&tlta.h 1§B§ﬁ7 c’{ﬂ?s‘?c{eewhere the

onIy a sup ort structure is utillzed
ex@ﬂ?ro%ffa?eé’f Ffefc%xgde Bateritldragelp plone msqomaettwtethe Hterior susface of a

geﬁ&illy&ﬁ&d&rspﬁé'og §nmﬁm9ﬁ or Qﬁgpﬁxﬁgﬁ dAQ{av&%&fon@%ﬁddet 104 is

| ler, one or nore skid or conbination

iabeied T GGHEd e This mofionds well adsptedto weelwissin a/Bcsmllymwndncal
or RiSulhPdpaR eth a%oﬁh&%l@g e d]cﬁras Qlists o] the oRRick re% tal canal, The

adjacent rollers a single roller or
entiyp ebigetmaveswith aipimal paxorshpmnpbmw ityfexterior surfaceoemaifiin

relz{t%iy%ﬁstarﬁ chg:%nﬂﬂé%oﬁlﬁt% Qhe ﬂte%m:ﬂé‘é a((:) D l.fle t?gxtnli]?-n%y

he "ot h er, r varla i ons and
Surfa@1= pthe flgiblesratesialy moves Euward in drerdasgmnchﬂtrgvdlas gmw

POSE; %hx@?ﬁ?g&anemnxoﬁgl g%csg g%cﬁbnalv}gv c;f%ll d85S1 0 snaust A5 lhc bi€vious

interlo and across t
figypphythe ersbodimentyof figurg ! b shladriee] G4ris Ua\redmg p irgsecenditoavel dimeclion

TDSth‘zﬁ s Og’bndl iy aﬂ) fﬁ@'ﬂ%él‘ﬁﬂ%c%og %% e rpg'gﬂ&ﬂs reo "The

fixe etmeen t he sup
movqmapt of flexible materinbkO6tofibladdar 404 s musgeted méithl ayrofs neﬂguts 15.

Wxﬁr?@fefe {:e t'b%?cfré %]SAH' ?l‘e?ﬁjaoengllvmbi dérrl%4 r\%eSWedtD movmlg in

eX| erial ose ring passes
OHWWW@! whilendntes i pestion T blad | lps i ooyinginahe omibsite direction.

‘t orQi I eli.n S,
betﬁv]vtggnr}ét% J\thg e‘%t % ur ggﬁe F‘s er“'gl%‘"i‘r?e % ?‘ lsa@iesent
invenitiph,  frame ig fdrored oba stgzlppxlsu-uctwthem psenies ofigt 1éasetwoabts of S
: ' terial and provide a tiv .
inteRREGATOAS of M, Lo T B0 biboo BEncieR . TS pipOigpifie i loosted
withih Menmwpmoﬁhumctwemm@ The relldrosvekidd ace lobwalcoas b

"’lg‘g’é‘l el ﬂrﬂlg Enat%%?] of the erﬁ:gos cﬁr I o%ﬁg%ﬁ 8 ?B ﬂ{.rﬂzgr accommodate

folds nm@wnmltlessmrtlﬁeaﬁeubie matetihthe soliefs o s]@&ﬂ%&;’tlbé yusbéﬂﬂﬂdl &id may

wpoly 08 e TP B an BF R Por o A Erpopiiius of

possiblg susp&xsm'ﬁlmechammmeﬁlh@frathhﬁx the Bxirkd.€  materi al

|de he sel f ul sion for the apparatus
3 S?RP@“FBFFR g’co‘Fm%TRTea§1apﬁb6\§ﬁpa@daf°fns€HHs"PE)‘f°at‘°“s

Emb‘oaﬁnénltd ﬁ'&hﬁnﬂvéﬂiﬁm NR¥ih@fipsred bR afeowll-Siifel)] Kt ABLREdsRdry for

bef we Fn the support and housing structures, for
med&g'ﬂ’a 1EAtIQR% AT Pracedpiss S8 1 FOIONPECOpY, Pt featie] sxapmingtign. However, such

tapemg% fs%@ﬂﬁ‘b‘édssa%ﬂalpiﬁﬁﬁ@idoﬁg pafticEhAy kY invORing shites or

| ers on the advanci ng
environments of large dJmeusmn 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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. side of the apparatus are powered. This will tend to
keep the flexible material from winkling, kinking
and bunching-up by pulling the flexible nateri al
through the toroid's central cavity instead of
pushing it. However, the apparatus can be operated
with the 30 rearvvard roller (rearward relative the
dYPSRYO3I§8Hf noti on) being powered or both fopewuste@ngisss
rearward rollers being powerléd. WD 2004/ 091689
PCTI US2004/ 011466 17 The fluid-filled toroid is also

fit gd wori degsthes W(ﬁboutﬁéding ARArto presenting esmocthrmd graélmi surface to over

3 oy ities d
WHSRIRE S0Pl RaRra Pl R, B2 SM B W ng RS and i
Paﬂsﬂgﬂﬁr@mépmg'asandscoahnml aced and acconmmobdat ed by t he

fl exbil Th t I

an” SRS Rleap o SuEh ertacoTa R o ekdrar bomcet B8

sugporttahtthmﬁmgrspactaiekl or janlk das@hétd oflylaSupfort Ji'ﬁcﬂﬁ:tlk glitizeB  he
it is introduced. For exanple,

th
rolf3lstF 0 Focafty Sn ik pRorLATaIoiEF o O palisrpe s mosy be

coqqa-isbdaﬁﬁ onetoh énolré/RAie, GMrﬁﬁorS 900 Q¢ t&AbinARR the?cd? k8 o ¥ne or
device. It can al] so be pushed or pulled as a neans

m°5“f°efrﬁl?tﬁﬁ‘fﬂ6“‘ffﬁe4 %?E’inaléb%fonmﬁ Qfé\rﬁmai? rojieesyskiglympair of piacent
rollaﬁQ)eSlﬁ@ lalsidgldRIEAGT SRR oA ok SidhcRurd %J‘ r ngﬁ'ﬂmﬁ@%&/o O more

contain _  nultiple pathways or c urt can

f°“5ré ooy moge skidsqria cambipation qfhs*h orcthe sther, yndletheroagations gnd

h

' coniﬂ'ihdhbﬁfs dTabNAs Bn@ikr&s%&%@@% %eagfgﬁgf%cﬁﬁloﬁ %h Eich@tructure.

Th ﬁgort devi ces know to those
SR riflsie intrslocked in mdquw@mplemm acsathet meﬂatugrcentral

axigli umrm&udcm@qy HOHEER buclla o ni3irih 5 8 %&%@%ﬁgm Bt fixed

di orlatetothe |ven ppl1 cation. Lypes
‘S"%E 6EY évm@éfsaﬂé AUSHE atmpmrem thatitheyoare inowgenerally fixed

spatidl ﬁelﬁi%ﬁélﬁﬁt AS showatia %@%ﬁsﬁﬁhegﬁ}@ rﬁfténél r&? lhg qgclo@#‘ Ying passes

are not limted to, endoscopes

 betwagn thespllers opslads: ¥ }@ln’e‘émmmrﬁ shei tgm:dSaﬂbrebLe mmlr&q)m being

compttsiid GRtweeh Hel tWIBRhGure S BRES A ndrd Ht&qapfwgm tl%edﬁoﬁg@&sglé:

I nstrunments, instrumentation, sensors

. Whenponyeredy the T‘PMQZW engdgs the 8exiblg enatcr@ andiprogide deithe.rd;rectlonal

forcé @MhE BexibR ekt thch%&!v?ﬁﬁ Féa?ﬁlé?to rﬁm ly rt‘%w or'batkward

assay devi ces, other accesso

diregtimy, With the exteriprsusfate of heceniwsest sitg cqnaqung aripononhing to the
t ﬁé}% i i nv ntion
R o DPL ba hobP el B BB, B pqreige of e
TOHCWPY@ é‘lei Raxdble alﬂenmgﬂusa’aisd lmthb figores.eThis anolvergént of the flexible

téi‘ﬁgé Gid! and. be capabl e of
e W t hst a%{j?lggag anng O HREt*HBds know to  those

s kI—flllfoPrnd,tthﬂsroamts or dudﬁpraadc aieans afifacitattagthe rnotmn of the
ﬂalﬁﬁ%&ﬁh B%@Jggﬂ ther-%gge?o atill 9? ol %-ud | n;foggxatgba ?\aﬁ tﬁg Fpparatus

ring
is m\ﬂaﬂlebemsmhpdmedo Witen @mpellenlbptef&ﬁﬁly, onl Whs rolkerodh the advahcing

or _carbo .0X1 nati
side Bt SfkaRiry 0 BOUERS ThiSHH{iEie Eietn e, BRDRle g from
mmlalpm, kinkingand bﬁndhﬁ-tg uptthqnﬂllrfgltﬂe Abslible riferidd fhrdu@kitke tofd’s
the nclosdrl | adder the flexible material
centr cav of]%nts vfejer, the apparatus can be operated with the
rearward roller (rearward relatxve the direction of motion) being powered or both forward and

rearward rollers being powered.

Il
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. puncture, rupture and abrasion resistance
characteristic as appropriate to the conditions of the
interior surface of the space or environnent into
whi ch the apparatus will be introduced. The flexible
materi al may al so posses a textured surface that woul d
ags! ' notion the 30 surface of the |unen
trg\igﬁgggé Qther characterisgics to be consi 88?@82'1"?{01"66
the selection of suitable materials, for exanple,

SOfi‘ﬁEeﬁtﬁd-ﬁﬁlle@ @ zge Cagmg@gtg); b"e'ré&écThsectoe%and

mat er 1 al el ng sea ed InNto an
CO@H@N@!ﬁe’duﬂd ln@mly caorimssdi loingmil e4s doy paoofthe sM@e is squeezed or

oS00 45% T WSROl BT BRL e DEE

pol Vireeapparatus maylinchide an aatohatube, @fm abe flegiole tatse, t:dnﬁnected to the

Xi bl terjal .. The su rt and ng. structur
sprgteiS B0 ealfRg Gulsfe theimatort B BBFA soRfhdsep pYheengris Bfaesesd 3¢
exarmaeas thk appacitusehteds dltiaRNEs withinthé pagﬂeﬁt, {18 t@kiréthainS etected

o Bl i e s PG & ST ses G ppving e o

patieftpsiotifer q:aaat Elid stbesSry Bk Qatbbed singl@p i@/ ot cbhdiit drSnay contain
h in st th and capabl e of being formed into very .

m‘l@ﬁgﬁ erc RS iggh GaR by tp it VerieRy afpeppssRry deviges into

the patidnt 61 8RbANECH BN AARSE BLexRimd] Kiigpoit @BviEdd®how htd thbse skilled in the
Wﬁi 1St the flexible material w thout damaging it
art JfFriHcang HE naldimeited ip sempt e ianalytical of dipgogit say P eiicae

eledﬁfonfcrdqﬁiptﬂéﬁt dpptdpiiite Qﬂﬁb BSEn bpyichddaxi bl e materi al
wi thout damaging it. The surfaces of the 10 support

and” #WYE PHRES %&WW é%vlmy utiized witloer repunéito dire gpparatus.
SucHRESREdoR) aevtée@tncme Ulﬁf—‘ar@ ot 18hitdl teaénaosfcsﬁe@teaetara%aﬁﬁe%%m

t he notion of l'exi ble material across

cableg, feTpue a?mtnﬁelca%ﬁat}% lagera SHERcH meirEnste myﬁl@gl ingtgpments,

diaghptld i8RFuntns, RbrénStiv ARG GA, ste@ldihbierst HGd ABHRS d&@é\ﬁrces drug
required must retain nost properties described above

delipgry dayicetoslestromiscdenioss (polscsammiae Brdessraseryidsyices: pthsf accessory
devigts hd tordbih&ions derebP! €r ance. The materials used for
the_invention in non medi cal applications will require
suflbe dpatsrial srgpizpments for the yarenmsempenents of the dnveptien eance fulfilled
by aQﬁx\ﬁHePBf%BEtaﬁd%s V\ﬁir‘iﬁkd.fcaﬁibpﬁéa%oﬁé) a ﬁmté?xﬁﬁ must EAEE o ?ugh

nmber of tlgp i cations and uses of the ap arat us o
degteﬁ ef bipgarppatiyHity andbetsapable qfa@ﬂtstaﬂdmgtstmlu@hw mbiheds know to

thos3diibd G1HE AR SRR, ARt USGRidiFlgde. bul are not

limted to, |nspect|on of difficult to reach pipes,

t ufFse Myiddoeaterdinside thy eraloseq ring onbleddeemay be 2 Bauidrsuch as a light
oil, Q%f S&line sofhtiSh Qirchad %&)r su'&FQpﬁP 'n?t?dgﬁl o Qﬁ%ﬂr Qfa?ude ora,

devi'ce; transportin y controlT’ed to or’ us
combigationjtherep LRrsfetablyt mdtcebmvnet@nsary gpplicatiip arusgithe flvig wﬂl
be nbRRtGe. Mirh erﬁfo%heﬂ Q'rtﬂéjﬂ%hélg te [ dhOYY be a matena.l with
passages; I ng or pu I Ng erra roug

pundgiyre; lapwmgld@mma@smﬁe tHagactamsBns appfopnate abihlelcbydltxms of the
€ t i 8D V|r noent

inerf 3D dt e ol A AcRimeh RSO 80 Btbin i e fcbduct® The
flexiblegmate i may\atsotposses & eututedfsacthitd hatveoukhgbiyi ingnaigi pginef i

tenial _w thout
surf:ﬂ;g o? (heE}umen it traverses Other characteristics to be considered in the selection of

suitable materials, for example, sofiness, 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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. 25 mxing it with air or other material on the other
side of the invention. Many of these applications
woul d work equally well if the device was
sel f-propelled or sinply pushed or pulled fromthe
out si de. \Wile exenplary enbodinents of this invention
and net hods of practicing the sane have been
i WO2804/08168Y and described, it shoul d be undersd®eoosoiidse
that various changes. . 30 adaﬁt ations, and
nodi fi cati ons m ght be made therein without departl ng
meppsHFh srchegisiealing, arf adhbsive 0rm\mm|1cﬂnb<ﬂ16dAthﬁe@Cd§ yhierit b

04/091689 19 PCT/ US2004 011466
pl%@%ggﬂ prugeﬁluﬂ\é?fgtgexﬁ’éﬁﬁlﬁgpﬁls for transport of

ac c"ﬂmsaupyordmdi Imasing\dthudtufesiOaybeCRMhdd (TSithYr a sERRALSble or semi-
ngx% RS g RI e, | umensd and, ot her general ly tubul ar o
Egce% MG 22AY fyrigid magsrigl, sughgg stamless stesl o epmpopiEe
matefiglairdombintibrs thekdaif 0TRd fol18d or §0&4 »9§lngnfuler&9n£19r JT%F’U:‘Btlp 8f

flﬁ%uble terial, the enclosed ring defining a

i jtrength and Gapahls oftbsmigdermed intrwerseall parts. The
rollp BRGAL it Afh FYYi8e 4 AlericiBhEy BEE adte hildth by Nip) amaioet the

syrface whji ch nove contli nudus
flexjie material wihoyhdamagingiitwhile the skidnmust pfcrvadvea sufficierdlydéw degree

of fﬁéﬂb&%ﬁpﬁ%&ﬁﬂﬁw a.{b?é:lﬁﬁt@ﬁal\%mhpdaﬂlginﬁntt e[‘h'c%[lrfé/c% 8

0 encl ose ring, ousi n
suppFhindrhousiag strustusesdnaydmdomipriged que erimpel materms thet refese or

ehﬁaﬂfl@f’ﬁfechg% ?%gw?ﬁgﬂg% gf %g:girglclexé]ai%n}?aﬁrg{ tt% fé W deYhe
suppast apddyousing structirdsi ng r ol | ers or skids | ocated on the
SU@BPEﬂph@%ns gpé"ﬁdnnrgeﬁéaﬁ %%egnea{s\r,&gclltlgf ?Sl%v.?stxfeg FIRSt

bei ng T'ocated so as mal n a
propgrties idgscribedhabovebutide lnat neoessiily requﬁrh biceempdtibilithloesterilization

toler RS TR mMrial IR ERE bRSEalibD S O&?i &I;%ngé; 1g%go s g\ﬁ? aeéqmre

bet ween the two structures an
Sufﬁclfem@eblhwné e¢mpatibilitnte suilplae extvirsnroént é which lheyfatH tolbeused.

comRbhe dinfber b EBRkcR B BENSR Tl APPURRS o ih iigfion have been
ldeﬂ§g€dr keseip ghovecadditional aphhacatloﬂ:s dvdnses inélude) buﬁwmcmmreado
e er |bIe mat eri al of

insp BN o il bk b3k Rl Ryt F SR e i optial

ose
elec!rlh@ qgmhmumchm waﬁafsmhn@fmﬁitclﬁ Eotitifled todls for use in

. i m relnthe ower saqurce is
a0 AR RS by Dolling YgBle ylee, g o Hironsh long pigrow

an I nter n a
passages;\piushing or plﬂlmg‘mamzﬂ teowghi £pipby taking aﬁﬁin&ﬂﬁe Ioif €he invention’s.

T The ratus of claim t her
sbitiffh EbABim to'me sl S AR B Sloind 1 Plowidérasopiieteen the
Spacesrog @ﬂhexl mest €. dhaanh eantion Sauly fad:ﬂitate emp@nngﬂ}ﬁp@ﬁﬂﬁ&t@%ﬂ&vxﬂfout
er. c cessory tube, the
meu?gU:be avi °ﬁ J Ehgf matfggrgglzé tg H}Wa‘F e M AnY e these
applicatives smn},d vl eqally 0ell ife dewbes WactkeBpreNIBe 6t SfplyPushed or
pu]le&ﬁt £ goutslde
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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. supporting devices. 9. The apparatus of any one of
claims 2, 7 or 8, wherein the at | east one accessory
device is selected fromthe group consisting of
endoscopes, caneras, fiber optic cables, electronic
comuni cation cables, |asers, surgical instrunments,

veolb@@berkgdst r ument s, 30 di agnostic instrunment
i nstrunentation, sensors, signt catheters, PGT’HS”“’““““

del i very devi ces drug delivery devi ces, electronlc

devices, tools, sanpling exings. assay devices, other
acc ssor de\(l ces, and conbi nati ons thereof. 10. The

- PEPl ‘°BFPR?F33fSrﬁ”1WFB?ff pieaccessRnyde PesgVithimbrdncgdties.or
canb.lb,@X@LoW Spipe/\nwas) %Q SHEBSnEGTY lt'ﬁ%ga?é]fagés]aﬁg . %ponfﬂ]egl‘ﬁ~I

The. apparatus of claiml, wherein east one
COmRBLFItgr 5 | s suspended by a spring. 12.- The apparatus

of aqb@id;rtﬂe,torm% g% fgﬁd-hﬁ@ds tenc%‘&? glfngkprﬁ\eg %tl ge;gblc tnaterial, the

rotatably support
enclosising:dgEnipg p cmtrahwy,thammg av GIEmrvyhlrimﬂlnd @8esenting an exterior

surfadt HAG lal | 10[‘ Surficl %.12:}1 gnovg '38m%n‘21 %I%Im 9bPQ g?eadér%tbqnéwhen the

fluid-fi d, enc
aPP#@Wéﬁﬂathvme encl osed ring deflnlng a centra

: _. 0
et 511 B BlbobitPhise K3l e e BERENp b o8 e
enclegpdtring. mhasing stmctyrp omicemndallyenm|comiauyr1mtddhe1auve to the support

a.fr f or med_of support
m@??%‘é?gﬁ FOCQ{?V‘%E LAV ?ﬁggfrhc’?%n?ﬁ?g’\?ﬂ ume of the 10
enelserips df atileagt twa shis of inteylosking edllerscorGlids Wishted 62 tHe Yuroet and
drel i.ve t ort. _structure
houliif Bk, MERRLS: B SRS lotod Mty o PRlin R o1 Stpiores in
fixeq spagjal Falammpsnm&heaﬂeﬁﬂﬁgﬂtatetﬂboﬂﬁé &iclfsed ﬁﬁgélbdﬁri]g)ﬂfdsngned
ed o ort an ousi ng
betVJsetgll‘r {?ghﬁ? g:f;ﬁ;ﬁe F ol eresrs 8?51%43%%3?%3‘?%@0'1 ocated so as
2.t oTheappezatus of ¢ieint wfuxsnar oahprighsg atreast oﬁelax@dscﬁja advicel
re th the flexibl.e material of th
3. o E BRI Be bt ik oot 80 o st Camhetedyg the rollers
whxo;i;twhgg powersd pnomdb hmdtﬂb fercstodhe Séiibls nlaggial 6fthé BRIRETing.
4. ﬁ%&'%gﬁr @Pe havi ng at | east one
? ? i oug ’% & PYBPLSOUEE Y] e irna| ppwer source.

5.0 nﬁm@p&a@oﬁdmnﬁnm&ﬁrdimmepbﬁémhms iR etdaUpSleatis6 @ Ss.
d through the

at one vi_Ce, ] nser
6. ac?:’i‘es%ﬁ AR o ey &%&@8@@6%&& fral {rcPol R s tgrial
7. tube apparatuxs bixditn 1o fierttex bcﬁﬂmhngsam@f bupék féeyw&mgaﬁwmners
andat%g JBover. so ‘{ece connected to the rollers which wh
e appar St°0% qeee ffower ed provide a notive,
8. d|TlmcappaIm£ of il , fithieh ConfigrRkiginucBRERY hibk; thd thbe Raving at

Si Q us for rans ort of accessor
least gxé?/ﬁagl'é\%ay LE[BH%F %?}[11 gccessory evices can be inserted or connec%ed to external
supporting devices.

—

0. The apparatus of any one of claims 2, 7 or 8, wherein the at least one accéssory
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, sanipling devices, assay devices, other accessory
devices, and combinations thereof.

10.  The apparatus of claim 1, further comprising a worm gear.
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- atoroid, the toroid being a fluid-filled, enclosed LLOYD WISE

ring formed of a flexible material, the enclosed ring
defining a central cavity and having an interior

vol une; 25 a powered franme forned of a support

structure located within the interior volune of the

evoo eweabiésong, a housing structure concentric !S[Jg
coaxially located relative tpg the support st?’ %{ﬁ%@g‘m“(’
and di sposed within the central cavity of the enclosed

11.1 | NUhe Sp&@his 88c18n ﬁtwheié?ﬁitlei E@ncsﬁttﬁe Bllers ¥ f#eﬁ&éﬁ spring.

rollers or skids |dcated on t support an ousi n
12.5t r Tieg appaatus of pjainy b|vhsrain efrieask presofitles nofjers foatatsd yswppasted by

an irgh.Maintain the two structures in a fixed spatial 30
relationship with the flexible material of the
13.en CAMIStanagpaleuumﬁ)r nmasmrtmf ackelmotydyices, rcempmon g

str e C Leon, . .
e BRSO B L Fl B PR 5l AL LBSGRG Rt
encwsedmpg)daﬁnhrg qcxreﬁmdaﬂgr, bavibg tyiteridt VéiGink @ﬁtﬁﬂareéeﬂﬁﬁ@aﬁ &xterior
e fl] exible erl al,. 15. An endoscopi c di.cal
S“‘%F%ced UET SHEPTSTRER TRES eqniipuovsly. m v Grestiomhen the
appantusodpm;vaﬁgj a sel f-propell able, endoscopic
apparatu o.the rectum and anal . canal of

ot RS PN oA SPRATLAISEIT, oo e PiBBdha oo YolBg of the

encivs€d ALK @ HEENINE Sﬁ%h‘.hlﬁ@con@éﬂﬁi EUPRRE é&&aﬂlg 16¥atell 8ftive@s e support
externa‘{qpsupport devi_ ce; owering the apparatus to

gscgﬁggegpggalpgvl dbe spcloseyingie anal canal
anch seﬁ&sooﬂah Ra&t Q6 Bets6f ihRrisclife iR Pr kiR dd iaeat&péme 3dpport and

whi ch | east _one nedi cal procedure 1s to be

| Bousls By e the TRllETe PF Skid einat Aeateg:solas tosmaigisin the By etructures in a

ﬁxearssm polRioniHifwith &xe%exmélﬁ&teﬁmeofméﬁwmg%m%%sm&&d

endoscopi c, nedi cal procedure of claim

bet‘?’?ff‘ttﬁ%'i”mégﬁﬁ‘ﬂeé e the Fllexy oriadsocated gherean y propel | i ng

t Neinap§Riony tibe,!tRe RBOMNGAg A106AL 6rﬁrbalhﬂvatyhﬁot9§1| Pmcﬁﬁccessory
which the at_ |east one nedi cal procedure 1s

deviget paphrdRFeRROTFOPRSSed; th gxtemRLsuaPOTting deviense me d ic aI
Pr Qf fditioBe adeessBRARSACE 'uﬁbgrtéch@)ﬁﬁgﬂ ﬁ{eaatcyés&? ﬁlﬁ%’i gonnected through

t hrough the colon and 1nto the anal cana
the aceRESORHYbS IRest Ieps ana exteral sypparties devidecand 17, An
en@%%Pédizr & d .
of : 20 introducin 592% -propeﬁwﬁw@gﬂ%@%(%%%&dpmw*

a mefiysa disectignal faree fledblgmatgrigl.anal  canal of a
4. DA Sl LR bEILE BSOS
e n @| tg@@d thqtmgld‘ ningaifiwif-filled | eaglobddaring formed of a flexible matenal 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 concéntrically 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:
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material, the enclosed ring defining a central cavity LLOYD WISE

and having an interior volune; a powered franme forned
of a support structure located within the interior

vol une of the 25 encl osed rin% a housing structure
concentrically and coaxially Fbcated relative to the
support structure and di sposed within the central
cavity of the enclosed ring, a series of at |east two

sets IIers or_s cat.ed on the
suppog{tmdn& 8%%!? gpe"? DBt oSOy ﬁ@p?rgfulsé?tg%)er re§&1”bl§”d anal
banat gf b peberdcths @pasratus trmgwequlppetdwmt sdesdt oue tadt@Sofyndevice

t a W|t the flexible
Qn? m%%tewg aiw?éas’[ (S'Jl]eoé}é%ﬂ?’lh%%pge Jl??g\:;' C81os,i tioned 30
bet weenwetirg thampparatiet torpespe o apbmaratols Fewardthraighdise anal canal
5831515 D800 4 BEoh L 5380 R AT S oot rcesue
i todetpedioshed.aande to the flexible material; and at

one. cRPRTRATE BRI Bk FEAA pERBAGUER U allhauBR pocessor

dedcappar at us to propel t he apparatus forward through
the anal canal and into the colon up to a location in
the colon at which at |east one nedical procedure is
18. be Apearidosearic. navicab proceduiernd cteite 14t futtberstonmrising the steps of:
medi ¢ SS
dovi coon N HRGERIER e Eonrafucto arBRRH 8RR TE A pion the o
ferst png medicatrrrpeduse isgotbeeesiospsed eﬁd per@miirg $ayd at least one
,ghﬁ dqlge apparatus to another location in the
mﬂlch the at |east one nedical procedure is
t 0 be ppenellipgrieel appatatye backwandghaghl thet cdieeard iotvethe @nal canal;
gﬁgical procedure; propelling the apparatus backward
through the colon and into the anal canal; and
r enovirergoying theparpastus fromdne phterpat i ent . 15 19. An
endoscopi ¢ procedure; conprising the steps of:
i ntroduci ng a sel f-propell abl e, endoscopic apparatus
iRt 0 tineengionerrit, IMyedicr pragedursp aoeprsingetieistepsént , t he
appar
rr czﬁtanggﬁgnnect e ?%ﬂlg}’véf.eas%pxc%@ﬁgragﬂeint%qgglsec%rxtand anal
ganaled a nevart thegelftsorgipble sindoserpinaprarates torenmlrmgsed
t or oi [
Al ong oo KRl AERRS) Shcio e FCHABFENS ot
ceierall the #prloged éméﬂpr&%aerwal pav;tytamdmasrmgcanpn@pen volume; a
Podeni-Sad ﬁ)anIé@ @l%@?@éﬁ&r%&uﬁwégté@wﬂﬂﬁ tl]fé'llgfélngr[ volume of the
space to a location a east one en
@p@l@g@m Fied,jashqusingestipeture eenagntrisatly and coaxially located relatlve 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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perform ng the at | east one endoscopic procedure with LLOYD WISE
the at | east one accessory device. 25 20. An :
endoscopi ¢ procedure of claim 19 further conprising

the steps of: serially propelling the apparatus to

anot her location in the tubul & space at which the at

| east one endoscopic procedure is to be perforned and

per f o PRIVATNGHERPRBratyssiaqrors ¢heearhasatvpioownddbedigh dhe 3tal canal

BRORRS lHe"lQ)Ic;ml?p %&D%&éﬁdﬁﬁm?ﬁ&w@ﬁ g \I/IPEPHQE Ll A dical procedure

space; and renoving the apparatus from fie Tubu
§ptgcb@ performed; and

performing the at least one medical procedure with the at least one accessory
device.

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



