10

15

20

25

.30

Endoscope Wth I nproved Maneuverability Field of the
I nvention The present invention relates generally to

wo bwehssid of endoscopy and specifically to enPOBFORP&E00159

used for col onoscopi c procedures, during which a
fl exi bl e endoscope is inserted into the rectum and
colon for exam nation of the colon interior for
abnornmalities. Mdre particularly, the present
invention refers to such an endoscope, which is
j l. | eeve covering

T A8 Y I L R e VR ABRR: 21 o,
propuIS|on of the endoscope. It should be kept in m nd
that the present invention is not Iimted strictly to

Fﬁmﬁesﬁ@gﬁsmﬁgh‘use in the nedical field. It also can
pe I mpl'emented i n endoscopes used for non nedica

TBTOBII P ETVERIEON Islagps sereralbrte seeofpdd oBeridpsdopy amd)spemﬁpalkyus

o B e o FREoEREITR3ee%h b ik BRANS o s

imaertaginiptoetke sdoameant colan PSS AnARdE 08 tHelcoRAYntetifi&br abnormalities,
I|able el ongat e obj ect, througg such a_tubular )
Mo eiticulaiish Qg etHNEtOR EefpR VR FHER G epdospepeygehich igroarided
with @hord 6h430p6 BRPS 8%§9B '
pr ocoerdur eis aB dslafg%sggve?&? as gfr%g%w?%%b%&? g ﬁ%ﬂﬁ g Qﬁmﬁ
indlatiors popratlsidroef the praloscopmny sect.i ons of the body

|nclud ect si gnmoi.d c Ion escendi ng
1 BERAR9E koL ot B Bt b i SRS R rdofiees
foﬁ: QEdN thé\hfe@@atﬁwd It ddsin B Ghpementde i aﬁo@oy&rdéed for non
npllcated bent |abyrinth, consisting of severa
plappligations. eite IJROBREORSH stifableyas varions epginesriag kprdigetions
f. ves to
WE%S?@? e PR R BN S S E Eegsron shape
ot thipessghcahldmdyty pﬁ)sspig:ble elmigaehibjec( ﬂi&u@ﬁk@dhta 6l 820409).
di scl oses an endoscope, which conprises an endoscopic
probe, a bending section for directing the probe
Bi¢lidibind bEtheThPshtloft €€ring unit), an insertion tube
and a fTexible covering sleeve or a sheath, which is
It gsoviplt kepvpr i adyriopment affae epdasbepe dfinieg beoldhomojsie ptdcedure is a

ol SETSSRRS o B AL BRI 15, 290, o

pdskegk, intladinglreleen Seiihéi@Bolos, degdating doloB] WRRVErR R, &dEnding
C?n i nternal spindle, which are | ocated between the

2P s the sBumndlidgsthos thees sepigong define awesy complicateddbent
laBﬁﬁm‘l %Qﬁ%n%e&tsb\%]al Wih OhdoHONUe E roBe gﬂo%ﬁ‘e?ﬁat g fthe

i nt ernal spindl e and ani nner rtron o e sleeve is
Tyt prgdnbehiendbstopes smpbylnlggnﬁlmule ﬂexﬂale dliestelto aisisethei on.

BRI b,

Voloshin (US Patent 6,485,409) discloses an endoscope, which comprises an endoscopic

probe, a bending section for directing the probe within the colon (steering unit), an
insertion tube and a flexible covering sleeve or a sheath, which is coupled proximally to
the probe. The bending section of the colonoscope is located behind the probe. The sleeve
is attached to the endoscope in such a manner that its folded section is retained between a
cup and an internal spindle, which are located between the insertion tube and the steering

unit. When inflated, the folded section unfolds over a flange of the internal spindle and an



10

15

20

25

30

will be contam nated during the col onoscopi c procedure
and therefore the entire endoscope should be

walk®so8set ed before reuse. Ei zenfeld (I nternatPOral2006/000159
appl i cation PCT/1L03/00661;2 Publication WO
2004/ 016299) descri bes an endoscope enpl oying a
flexible inflatable sleeve, which before inflation is
retained within a dispenser. To protect the endoscope
fromcontam nation the sleeve is put thereon in such a

1nr§eg8?r?10n Lha g e%vecﬁ:fﬁgéd 6&%31& e %Eﬁr%qm{\tuig% di¥RHeBEbn. Since the

I"on an vanci ng t endoscope in this
slemaenmrerscmmssthb lmeseﬂioaeub:e ool fieither thetstegriag wait(npr thegrobe, they

willn gentearagty e <R esol PieotoH GreeEgar (pggye the anire

en&&g«%}ﬁr&?hpﬁﬁ'bg@131&@&6&5&8&%&@)’ be inflated in order to

riction between the sl eeve and the end osc%ﬁ?
Eizmfddheleerdatimeb epplinatioe é’éJT/IBrOrESH}QGéhaPélPlycatw Ve ddHH 6299)

uces to sone ext t
deﬁfé gt Ay © cgo&“,?pg PRSP ﬁcéal n? T%ﬁlgfé%’agl; a%i%] ?Gel{ea%g%fbr?}%glrﬂ Fsr is
ref2ROE withed dlcﬁs}peﬁ&r tThe pfoteciveietenes sdop ariftoyn ocﬁntmhmaipmothe sleeve is

Insufficient maneuverability renders adgance

puk RsTendB9SBbe TMHTRT Hha HeeoutiodhE RSP0 PH PG LRAg Hon and the
pries %d%rﬁﬂ{gyﬂlggﬁfo@&d QA His hRghef BARSEABlebwe th g8 out gradually, so

conveni en aror Internatlonal pat ent application
thiRGTédvieS thAGARST tRubridosape viahs driideaBe byd teaseageiibes piptecting

doscopi.c appayat.us co
i oo O G RRE TSN Sh8 B BERER AR Al ptveen e
sifdveXhPlR didcopd Revedndddbpehiiaftes fllﬁif@mufa&ﬂy thid médsaeeetluces
in order to propel the anterior, conmponent wthin a

tol agmrpxtag@ﬁptmg@qugrﬁb@#y ohihs bgmyag SEghon; §H%Wgﬁl%?fe%‘e sleeve
m& %%@%g nglar ygér) | V‘fokxﬂﬂﬁ @Q@gﬁ of ! LB ﬂlsﬁfﬁcﬁéﬂ@maneuverablhty

ernatlon pat ent application
reRGT4 bi-QREEROE 2T thdeindosampt ivaithihe© 08164 1k®@ difficult s assewlingly

an apparatus for eﬂdoscqplc exani nation of a body
opsaaivagas therrriascaphis ey GRYCBIHl ovi ded with a flexibl e

g&?ggﬁaﬁ?ﬁ&aﬂ Wicht a g;shdaﬁéﬂ alcabtio 1oy pes rbIRa8HEEVE 02/19886)

y connected to the endoscope. Upon inflation
dé¢shiébes|aeendosmepic s:tpgarahus p@mp@qmg AGrabeViEhHbIRYIY CAPAITR! and 2

t he. bod d
PEFSIET R B ST APTRG A Pard o L LARRlh f BiBied ip oder
12 PEpEO IR hrt&iSorak lﬂﬁﬁﬁﬂ iv@thint allemen. Dendiuwtors e tthis rapaafrdtus is

a probe fitted wth an optlcal head.. The sl eeve

c@n}p&pqateéésd dogscnpt akiQy éndgrpdpnti BRatiopf de S8FVEY ds upon
Bglb o gfn?%nﬁ'fégala LR al plf&%'od nfﬁcqt/mlsmowzstl opybliskticah WO

endi ng secti'on and the probe. The sl eeve
2065/ Ciaaphatisdaset he app‘aﬂ:ﬁss:‘bp endpgcanic exrotioationgpfargdy passage. This

s ST IG b o SRS e A ARG hglaplsposable slceve
@tﬁ 5RhfedRid06 TR IER 0ddPe.| USordaliatdinBe kleate dskists @npropdlling the
e endoscoplc pr ocedure,
endoscope within the body passage. The endoscope is provided with a proximal end and
with a distal end, wherein the distal end comprises an insertion tube, a bending section
and a probe fitted with an optical head. The sleeve comprises a rear folded portion, which

unfolds upon inflation and a frontal, non-inflatable portion, which covers the bending

section and the probe. The sleeve is coupled to the endoscope by an anchoring and sealing
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wherei n said anchoring and sealing nmechani smseals the
frontal portion of the sleeve frominflation.' The
WO e@etssm f orce, arising due to the inflation BPETAL2E06/000159
fl exi bl e sl eeve, advances the endoscope al ong the body
passage. This force, which is applied at the distal
end, and the pushing force applied by an operator at
the proximal end are the driving forces available in
the prior art endoscopic devices. Unfortunately none
of the above devices pr.ovigde t L. Uf :
AL LD P BrOcT e R g AR S a s Rehing of

th@bndREpRNPRSERRE ahd i@ Uitfuchinent] Aitthe iend ob theacmiosgipicc ptoeetiure,
body passage. One of the reasons for t

: isis .
Wt et S L AR S - R LR 8 ) iR gbiheysieeve
0ossi bility of applying a driving force to an
ﬁl%?%%ﬁggiate section of the endoscope as m ght be
THee fiatticndfortee rarising editeatog tesinflEornt e itho flexiblsdslesvies sdieasces the

crtEh BPEE (PR PPEL B aba FBrie 1 EHL UBH) b ALBRg e and the

il b6Hed HbINEIDeraliat heRBM ARSItk a tRalTRMg Rfcet Beailable
méﬁ%%?@%%éﬁggen9n03§agif?icfﬁ?. Summary of the

mhhwpﬁHMUmmmheqﬂbﬂ@dﬁBof the present invention is to
UGSy 2 0 SHP SaovBhi &Rl 8Bl R W dequate solution of the

aring advance hrough” turns and

mhRRREabifitya phobiltyn PRiSiHGoGuringt advanetehhef thdbjeadescope through the
_invention Is to provide a _new.and i r?v%ﬁ endosc¢ with the
inggiior B # gorpielicated o Passagsn 4R GF LiFRTSORS TR UHS IHES Lt W

raBARAARG 8% e r?@s{)igfsfejag;t%s%ﬁilﬂy& pRARSEHvih R th @A ifthihediate

ve an s are achi éved by providing the

seeticlosithp endokdope sewéghd be ieyfuired whereit ditepdiesabl e sl eeves,

ich can be. selectively inflateable ]

e
vidtis EIEsERBEof WhE ChodT %aés@g-‘@t}ﬁde beifrivas nretibtands s tvllichamenders
the proximal end and thus assisting advancenent of the
adndoseopef the eeslegtrpresygempischfficsls of the body passage,

whi ch have conplicated configurations and different
material structures. It should be kept in mnd that

Stihn 4% @8 et Inveiuit i on still provides full protection

of the endoscope from.contani nation ﬁlnce i n

’ 1 at abl.
Tée 9Bissanf BesirawhbaEBi} 1% ePTONYE T BPTH8S ¥ ift 18 ufiproved
n%%g@efbgilﬁf G RhdR R enaft tRFRBE turkind3odiR lof @ body passage.

rstandi ng of the present invention as well of its .
Shiti fefthet sbjactdf drhiantrtige és tosdedeneey apd imprevsdisadosgeRs, pdich is

lésg Ie)I'Ofng !tC! G%Wan% 1’1’96% \%Etilfl’)ltthe()QOCQ’fpaEStagC enbodi ments taken in

In accordance with the present invention the above and other objects are achieved by

providing the endoscope with several inflatable disposable sleeves, which can be
selectively inflateable to provide addiﬁonal driving force applied to those portions of the
endscope, which are located between the distal and the proximal end and thus assisting
advancement of the endoscope through those locations of the body passage, which have
complicated configurations and different material structures.

It should be kept in mind that the present invention still provides full protection of the

endoscope from contamination, since inflatable, disposable sleeves cover the insertion
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conbi nation wth the acconpanying draw ngs. Brief
Description of the Drawings Fig. 1 is a general view
wW@Rooa/ 03t Dr art endoscopi ¢ apparatus and its nmRECTIL2006/000159
conmponents. Fig. 2a depictst an endoscopi ¢ appar at us of
the present invention within a body passage. Fig. 2b
depi cts an endoscopi c apparatus of the present
i nvention outside the bod)? passage. Fig. 3 is a
partial representation of an enbodi ment of the
é nt nech ﬁn1s |table for engagenent
“ﬂﬁr%ﬁ RGP SCER! *P%G" 4 shows schematically

FoPh 88&dr |uhﬂé}st§1|1cﬁ‘1@g/ SSth%\@%seﬁthﬁ%nﬁblh agawell eﬁgmdﬁ'a radd advantages,
inflated. Fig shows channel s for, aut omat

refomnerewill apWsh?p@Iasw iy thsr Tollamving: daserintion Afnts B‘)dl’@e’%tﬁ 6%1&?“ in
| f inflat
L T RO

the attachnent and inflating nechanismin a situation
when one_of the sleeves is not engaged yet. Fig. 8
P AUS the Drawingse nechani sm of Fig.7 in a

Fl%eltlbI thb&?al‘%@‘poit z{‘ﬁrlcﬁl a@l.eéh@oéc%in@ REFERLs alddtsiidih abBPonents.

I"ed Description of the Invention Wth reference
Fig.@aRiepicts anlendascopic spravaiusofhe preseat invenion i p bedy passage.

appar des ribed I n v
T (GHE o, RO RO D05, o) PRSP ah 3! ARENe bod,
a&g@@/330204)| Thi s agparatus enpl oys an inflatable

Flg ;?gg;da ggpae?sg)\étgmg{] off %&%&t% Iﬂ{]et q%tgg‘gpegg gr%??:hamsnll suitable
fo%&rgﬁgéﬁé?ﬁ‘g ?gmg Jilds be apparent further. The

0SocC paratus 10 conprises an endoscope
FIQ a/dhogys achemmﬂeadlyl mopeﬂlutgslwvthwmrsthpy dkarﬁangage@ endinflated.

ecte n op n h
Figy S CRERS o gt TR PRIl dpililnd phdefum.
Fifi S RRRR Rhankdls féﬂn@é@@ﬁ@é@ s@fplyng of ih Ak rﬁid:dimﬁns er and
expl anation of its functlonln% can be found j

Fifi 7 shoves| sshqmpaticaliyiait eobedimapiniiteaatiaghmetang inglefing gischanism in
|ca o) not seen in Fi 1,
a “Bﬁlta 1ghe %rh%hul\é?ﬂﬁeesgeﬁgvlg%&%%ﬁ%qg?%at%?he di stal secti gn of

'Fighe shogesciapatitalypthevindganiaint 6f Biglieinda sjugiootwizm thersleeve is

maneuver.i ng the endoscope during its advancenent
engpgad; aad 4n y passage and with a probe, which
term nates at its forwardnost end by an appropriate

DEEhéiﬁ%ﬂ&ﬁg&gﬁgﬁ@%&gggﬁbéuaI|zation of the colon's
ig.l that a flexible sleeve
COVeyiStht PerBicRt fUEiND HEst Bl sio@at b Qftigefart RElonoscopic apparatus,
described in Bar-or (International patent application PCT/IL05/000425; Publication WO
2005/110204). This apparatus employs an inflatable propelling sleeve and comprises
main components, which can be used also for implementation the present invention, as it
will be apparent further. The colonosocopic apparatus 10 comprises an endoscope having
an insertion tube with its proximal section 12 connected to an operating handle 14 and
with its distal section 16 protruding from a disposable dispenser 18. An example of a
suitable dispenser and explanation of its functioning can be found in Eizenfeld

(International application PCT/IL03/00661; Publication WO 2004/01 6299).
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- coxers b Ines e &he 288 afalds W

endoscope. That part of the sleeve, which is seen in
Tug. 1, conprises a frontal noninflatable portion 15
wa@paeasidenr, fol ded portion 17, which before PCT/IL2006/000159

advancenment of the insertioh tube is retained being
folded within the dispenser. The frontal portion of

the sl eeve covers the bending section of the endoscope
and its head. The frontal portion does not inflate

when t he endoscope advances within the colon. The rear

.portion. af. e sl eeve, covers t [, DS.Ef: L.l
1§ RPReaR R S PO OB fp i R e Efhdgscope
is heviabeoven Bberding Uschitn t ok Smpnavedignhe vindoscbpe during  its
Sleeve is inflated, the insertion tube is opel | ed .
advdneenentt WthisoRoRodYERBISASRaPEN VR £ HPEOH h&hhe gmaLes at 1is
forgx;r?\r/ Dogt enll rbg &b%g)?cﬁ;rﬁ{e%étﬁcqr hond EfBliRNGRAalizA6n of the colon’s

0scopi C appa s of e present invention is of a
inteiion. ktds sdeypeFigtl thiten Sedilsle stebrat coversdngpproiyedingdisiahsastion of the
mai n canponents_and the s propel L.i chani s
entiaRsF. oA riRal G SEC% FYSh 0P GO dpatnie ortvg @ fontl
nofiQiRl8R JRidNE KAOOREQISISd Pbidiball 75@Eich ®Bford ddvaheumiet of the
e appreciated also that the present invention is not
indertiint e e resdiyedt beinmfaddrds wiship. the dispansen & he g grpriion of the
any othe di. cal 0 I IrhBg i ' d
G erog SEopF 5 EE G S bt AL Fh EBRaborion docs
no®infiafe Whah the ehdvseae afivaices withmithe tolgn.atheara goeivin affthasleeve
| ong, pliable object through a tuﬁg r..condui t. having
Stopir of Pier i PR s tappiied to the
s148 ”B% d83udbs L}H& REESENtw R V&R QRPe ii$ iffRtddl @ HRertiBf tube is
endostope wt al’ | east one addi tional propelling
prepadied ewithihi thh colm. Baplanstic efl thinddseemenon] i given We the above
g%%g sugeve shown in Fig.l. The additional propelling
re VRIGPEHnf | ati on provides an auxiliary propelling
THOERBscopld] HPardBs bsihs présemduantionanss Hfimilaetype dothe spese that it
through”the conplicated bggg passage irnespec%ive OE d
empleysc Bref sagusr sweito porapRRCHiEt &G Hie sappeypiogsling mpechaupegased on
. also i n K , ' E&petSdiganRasded
m@ﬁ%ﬁ%&@r"%%% filgé %agﬁ%%gﬁegog)ﬁf) %g ?(gﬁllg Icg)ﬁ(tm% %ecor% trol unit
Tt 2shopldo b pgraslated alss ahistc theopresonrpingsgiod isi potf bmited merely to
inflating and venting. the s|eeve, |t is.not shown .
COlPRASFIYe ﬁmay o6 a?lp}téwg}ndweo ?f!c}?%dd?ai?éo&e‘i‘ﬁ%feq%‘h“é‘g tnsertion offa
pioB0td 2hHBY basc YRG! F8SecBOP LORS hiftbiforSRifARY e8hidiodl field, requiring
activating pinch valves for closing or opening tubes
apassingt pha bughplishts aiect trouginaituba oprgadyy having agepplex shape
or.vacugnl A gLask 24 is provided, which is filled
CRRSIHRSAE B8 B8P% uppl i ed under pressure into the body
TRASERY Sl EINthé Hrds@atinddhtios is es|provédt. thetentsscopd withotrieast one
in detail, but one should bear jn migd tgaE th .
additienal ipsepellingeslgeyes Which fafj ho,1nflated independen ly of the main sleeve

shown in Fig.1. The additional propelling sleeve upon inflation provides an auxiliary

propelling force, which assists in advancement of the endoscope through the complicated
body passage irrespective of its configuration and material structure.

It is seen also in Fig.1, that the operation handle is connected by an appropriate umbilical
cord 20 to a control unit 22 provided with a source of compressed air for inflating and

venting the sleeve. It is not shown speciﬁcaily but should be appreciated that the control
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various devices, which are necessary for proper

functioning of the endoscope. These devices are known
WEer6®ss31Anong such devi ces one can nmention vePCEDI286/000159

and strings, which can be n@ani pul ated by the handl e

and a working channel, or so-called rmultilunmen tubing

provi ded with passages for supplying water for

irrigation, air for insufflation or vacuum for suction

or with a passage for introducing surgical instrunents

ght b d :
i SRR LA B LGSR o
tubE Pgssﬁ%‘ihfcﬂlgﬁWcéﬁ@O@ﬂﬁu@pl@ﬁgmm @VmcrtrmacutmansAEﬂia,sk 24 is

rovides fluid conmunication with the co tg%é,
prounieﬂ whmhm; Alles wathavaser to @BisHplizg upferPresseresnigd passage

he i éﬁ¥r the distal section of the endoscope
“,S?HFE%K6¥§§ i'nvention is inserted and advanced

It ivhbidhowa if defpil] batond slimﬂid/bm&sagei ihht tb,e patitiontubeds Htted with
col on.  For the sake of brevit §m¥ t sec |&p ofh&m

vagus JRitRgEICE AR ARFESSAR T PIRRY RE, Oh e, FHSRRR

de& 00548 tlénggr?gjer LWor S bR Ehchufef)ﬁes-r bne dah m&t&ﬁ&%&%x@e and strings,

|s enser proxi mal section 12 of the endoscoq
whic&mnrbecmhmpuleted ﬂ»e theoppdlscand ageorking shaneh Oe s0-galleAw tilumen

RSB L SPLTRY. A f  pation o

vabludt e6Riction ak vt aﬁ?iss@@ﬂbr eaﬁouonngcs‘a'ﬂgicmzm@mm@@ss Fomight be
Publ i cati on WD 2004/ 107889). By virtue of this
1€®M@#@§h0&ﬂWﬁméWEQHVQHF@ﬁFeoperat|on of the endoscope

Thféngl? cgrl girl? d{%se)!téhﬁ Q%u LDl 19561'@@11 tibatanditgbadh $©GHahde to a

cope exte ds along the Z-1ike section
coffectdtanbeg 2 op a&mqamadck Theid cpuertwissorwith ee control unit and via

conf i uratl The_dj stal section conprises a probe
eXEBSIOP B4 %V@@ ith a canmera head 32. It is not

A§i§ <¥Wn k?ﬁ' tpighg, Uih@ dga2pRl8¢ otk chddtogehef fhanmeanh @evention is
tted Wth appropriate illumnation nmeans and h
mmmted @sd aévacnechWrt 1 & emplicaiad PedyRasEnge Pha Patisn g colon. For the

sak rfgr hr&vg% Ccfnl dl %1%{1%{1 Vaiegt?c# Qf tﬁ@ Esca 8 i@l $8wRS vwhich has Z-like

behi nd t he pr obe
conBigliiaBbn c@ﬁ(&hﬁé oﬁtﬁ&ﬂhﬂﬁftﬂnﬂﬁt T2 d@nspcn;a}se dispertsprel 8 and proximal

b h d
sepfin Ehp T inRIoOR: %elﬁaaf SRR e S O
shtoﬁr%) TRl gﬁq_q%?tr ‘Ehg an 8 éﬂhs(;fqhe SRE is&tion] for agahple Qﬁl eiqﬂamed in
v

e’ nmain exi e there is provided a fir
Gl | Gateppafitki okt | apviaion RIS 0§/0§)9$7r?@ur1’d’@8036‘59n WO

' | eeve. ggere i.s al r SELMle endoscope is
q%g%%mvétileb?f lglpé%v\}%orhﬁl%% Ing%ﬂll o %rar ou&gee endoscope
pgslgﬁs,lgl rst auxiliary sleeve. Typically sleeves 38, 40
42 are manufactured of a flexible e

It is seen in Fig. 2a that distal section 16 of the endoscope extends along the Z-like
section of the body passage and has the same Z-like configuration. The distal section
comprises a probe section 30 provided with a camera head 32. It is not shown but should
be appreciated that the camera head is fitted with appropriate illumination means and
optics as required for visualization the colon’s interior. The distal section consists also of

a bending section 34, which is located behind the probe section, and of a forward most

region 36 of the insertion tube.
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bi oconpati bl e plastic, such as pol yam de, having a

t hi cknessTof about 20 mcrons. It should be kept in
woreovd/osdzat in Fig. 2a is shown the situati on WEnTI2006/000159

three sl eeves have been al ready engaged, inflated and

fed out fromthe dispenser. First the main sleeve was

inflated to propel the distal section along the body

passage until it met an obstacle, e.g. sharp turn TI

Then the first auxiliary sl eeve was inflated to

rovi de additi naI el lin .or Chl

in B SRS RGOV 16 81T 1 PO L e B TpLeeckt9§ gurounds

theORSYr PaS FUBe Sdlé’dﬂ' sefctibﬁ hr addﬁt[dnl to tHeemdeﬂa:hb]sesid:ewe rthere is
nmeet s a new obstacle, e.g. sharp turn

A
prqmiechta fitst awabionflexible ISIGSY%/ 4| waigh i, é%rf padrd %ﬁftp%&réaé“ glgeve.
ro t he. I r
RS P P o s o
first eduRitiaty eleyvee ng@gﬁﬁy asiebven BBaHO 42 nate peamidartirgd orfea flexible,

from anot her. virtue, of this
biqepmBailbis RIBTHC %‘S? &8 Pelyamigeshaying g‘cc%&er?s 8? rkfoﬁlgs 5g%sope

It s‘ﬁ'oﬁlﬁ o kE I g{?ﬁ!&’ {HRAHSAE! Qaqpmodvnhﬁe Sib@fb inBambll Yhree sleeves have
advancenent of the endoscope through a

beaoﬂrﬂaﬁsu e@gd@b ahyﬂqmalmﬂg@d oo sherdispensers Fapt, thmaé} 5y was
B

sh&pl@nafl. Sherhé ‘ﬁh@t yutilieryghdos wapmfleted shpromide lﬂtﬂélltldeal phapelling
body passage. is shown schematically

1t h ﬁrg)?(i mal il
forsp detingf at4hq dlenab é%l@n AP 23HERS £ ANRER LT Qﬂggtbs Q@Y papgree st
fufhict (fol{nqn'l ﬂ% diQatt R8s SRRk TRBY O%E‘tgé’l’@ é & shiu®. tafh THert this point the
Speriser conprises an I nside bushing portion 44 and
se@dndOoutixiilaele s]ba\sdwhasgqunr mﬂaﬂed 46 .praped the skt peplinm ptgh durther. In

are prowddvvlth brlnth S| I
acgﬁré@ge yith ﬂaseﬂi 6’9(‘( %III]1 glg Ves Cat, be S q%?\}fg%é%fﬁ afid inflated
1n&eff> fRRRY WRe @romTQx?otﬁéishleMﬂ ﬂh&n[&oﬁlﬁﬁnﬂhe&&néu%rab[hty of the

ued Into the base of the dispenser (not Shgné\fhm‘%m d
dlﬁmmm@ the cmcm withip e bRdytRIFsagh amilé bRt fopprove
et ai | ver e f.0L he, h
o S mE o O LR o vl g A5sdB Becomes muc
eakilent er nat i onal appl i cation PCT/|LO5/ 000425
Publ i cati on WD 2005/ 110204 Thi.s .ar ran

Reforipeinewdo &ig- i2Rttag e@osmgﬁg %Wﬁéﬂgbers H%%ll the sleeves are .
m?lot]@%,elgﬂgevgp fhERa of l§1'n{pthcf‘ﬂ? pReEndoddope Sé eRen Io&tsialehlile body

etween t he bushi ng nenber and the skirtnmenber.
pesege It nm@osmmahmattdaﬁy a:has pmxnerdam& of b slepvess e pehergd within
r et a| n.
oAkl S P AR LB AL e coppres

m@ﬂg bhﬁﬁﬁ HEBR r44%1d%0&ﬁﬂdéhﬁshh@wd‘rgomﬂﬁ eThe bushmg port1ons are
constru %I on can be used for the sane Sd
i atido meAnE IgRyPBt RES DHECT FRIBFE AbSTD PBloximal exds of the

non: haf! fid QRnihg pBfticnBerediradsalt o§ el @fo the base of the
S?%Ve#%gtt%géj\%\f%egoge op t{hggl head e? The distal end of
dRpERerS(ne e st wing. Aﬂtﬁb@mgenlechamsm of the distal end is not shown in detail,
however one can use for this purpose the arrangement, which is disclosed in Bar-or

(International application PCT/IL05/000425; Publication WO 2005/110204). This

arrangement comprises an internal bushing member with a retaining ring and an external

skirt member. The sleeve is held folded between the bushing member and the skirt
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the insertion tube by virtue of an attachnent
mechani sm whi ch causes engagenent of the sleeve by

w0 b@oiossser t i on t ube when it advances within t hBCT/IL2006/000159
di spenser. This attachnment $echani sm can be identica
with or simlar to the snapping arrangenent discl osed
in Baror (International application PCT/IL05/000425;
Publ i cati on WO 2005/ 110204). The snappi ng arrangenent
may conprise elongated transversal grooves on the
i nsertion, tube I,ch t 0
el ECPTEeEy F e of DS G A gl Hould

appr&dfle R Qh@ﬁﬁ@@f&ﬁiﬁbemtlﬂﬁﬂng rﬁl@flaﬂlhﬁs A cml)s bmmdesssnd that
I's designated by reference numer le th

anam)nag; meghenismedaEng §MST egnstriction ¢t #? used f%ﬁtﬁ o %Poéﬁ d

al G153 A8 it SUTBoRlSe distal
o L SMEL LI RRUAIPAES, B BRI GP TRl i
sediiBf Mémisesrwith ihe opnmlaé head 32. dhs distad ahd efeach alpemlé §omnected to

thoopseEBonigo? By KRG LM B R bt er BET RSE Sfagfchllof the
sle? > Bg NG TRERS \M& tubY v&)ﬂeﬁtlﬂ d@dncéRitRint @6 NiEBhscAETHIa Nttachment
iC

| eeve, has been initially kept fol ded
meshariém carhies ldmﬂpzeh‘aéh or gigmlante tengrappias BagsEeRiasese in Bar-

‘or O(eqeqna% a{ Eﬁ&ﬁg%ﬁbﬁ%%({oﬂis ' mghﬁét d?xg\ha@dZ(fO%ﬁqOM) The

as soon-‘as t protrusion Is

sn@! Jﬁ&an &hént Sﬁt@ﬂ@hﬁ@se rpage ek trinswersdl grdmyeag PO d\ﬁemsehftlon tube
2b |s schenatlcall shomn t aI the att

inobhicisavst DSOS (a0 L PRL POPBRYEPAD RLAR DRIIHeTE

Calqi§rt|on tube and protrusion Pl, attachnment nechani sm

oS eeve 40 conpri ses groove Gn and protrusion Pn and

That dtaclinein inenkaizan bSine ofiais eexes3 8412 d@@ﬁwqu@sf efprensg gumeral Ej,
Gn+i. and protrushon Pn+i Part cul

Wil g CTHEBITT 36 (0 BB eI SoT o A7 e ropeutively
de REl tyNRbertRe RintR85 M NindTBChaAs Siititibntd iabger éot atSachment

on as'the distal end of the inserti t@be reac hich
mmhamlsmtram iachuile M tramswers@mularag@a@f‘emad%@ Féttsﬁﬁ’c‘:"@ e, whic

is aﬁetl & Ll%eiq Isz;?aﬁotg?n reﬁﬁ?ﬁ%ﬁpﬁ tféﬁ gij(ﬁﬁl'sgﬁ MR oh rt‘heﬁblg;hl%ﬁ r@émber.

nmoun ated | ocations, the
B 9&tel dInhabtetfmefembdinaisii tha steetrs v hasdedi g’(ﬂaaiblekept folded
t her ebetween i s sel ect ed

e, oo o L S P B o
1n\ffh{n‘fné1 ald Eeagi[ﬁg qu‘t? PRGS 1Rha éiilsé}eas%@bfﬁ RS egk ﬁ)ﬂotruaMSn ad Bﬂbught into

, that a short transvers channel 48
snaiéplpgeﬂgage[deww1mthe grovele bushi ng portion of the

d Slp ﬁ?ﬁ%gg%er%glrcolﬁgsgﬁ Y atCt ep@agbré%gai#ée&%ggrﬁ Ioff%lég\%l 3n8 comprises
gfode 8l BRME SN Y ifsaon @seeﬁd progugitraPy) eftahB8Gnt IﬁQqhaSw;n of sleeve
40 comprises groove Gp and protrusion P, and attachment mechanism of sleeve 42
comprises groove Gy+; and protrusion Ppej.

Particular locations of the grooves on the insertion tube are selected in such a manner that
the attachment mechanism is triggered as soon as the distal end of the insertion tube
reaches an obstacle within the body passage. The distance between dedicated locations is

designated in Fig.2b as Ly and Ln+1. The amount of dedicated locations, their position

along the insertion tube and the distance therebetween is selected empirically and in



10

15

20

25

30

and 86. The channels are depicted in Fig. 5 and 7.
Typically the inflating nmediumis air, however other

wo bavsaisssean be used for inflating as well. At PEBIL2006/000159
begi nni ng of the endoscopi @ procedure the distal
sections of the sleeves are kept folded within the
di spenser so that nost of their length is bunched. The
sl eeves becone engaged by the attachnent nechani sm and
can be.inflated after the distal section of the

endosco as en.ins e ia the an
R e A RPN R
Sh&ﬁg%é&ﬁﬁmﬁﬁ are consecutively engageabl e by their

respective attachnment mechani sns when t he |ns§ %
It i whre sedv & Eigs 2bhiheligIsherh drapsvepeh shannel4yls pyoy Efiv%" in inside

f
ol BPR7By S LGRS, FRBheh Byt ot ekes, B8q diyfZn v
sulgihw %ﬁ&&rprésgure'f?ﬁmguﬂ@&ﬁ sheeves thrmlghlrespecetvalchadlels 80 82 84,
et n _extern It 5 t
and S8 TRl £ deiEN dn Bibya Sind. T3REa: B dE i o cir
ho&g\‘?‘é?'oﬁﬂ:r ARIAD EiSheRed B infPling a8 wafCOr dance with the

I'nvent1 on snappi ng engagenent with the insertion tube
Atitke beginningl Oﬁshemndmcolpm g)rmdttretths Histad) seebipree! e sleodes are kept

f d
BRSPS T R ol g PR come
en@efg@& ibgale QifhchMenti MsBbhik@MndWas behhﬂatﬁd sf%mhaaﬂlskal tdatibn of the

he sl eeves are held wthin the dispenser t .
end@pom ljasn ek instetseHigsthe 4ns g ist b ATHE ﬂ%?ﬂﬁ’z’r the body

: pa%sggé és eflpr %{edeaggxﬁ tﬁg sfeBfes gl @cﬁl%é]%uﬁlgélg Ir%irlg%ge ngﬁffh%lr@@spectlve

ue o provi sion
attEEHHRAC inc@hshidnitewken the nmsentﬁedtube admaa&mr@h éhaldispaneefig. 3

size. The bu ched ortions 5 s|.eeve
Sh@W%aaﬁﬂﬁﬁﬁ%& ‘gﬁﬁe lpﬁﬁgﬁhdﬁﬁ% fhe gﬁ esegﬁgmdmd
pofERaR BNd4i HE haf '@'ﬁhﬁeﬁiﬂsﬁ{%ﬁ‘sc&ﬁl@m beRhéd pbitiefs bReretained

unched portions begin to unfold and reduce their
bet\megtdxtamal akicomemba$ SUnfbIF mensciivaly avedated gyidncactyglegve and
situati as been sh g i
repor e MR o DG Dot P> L ASPTARTY o o oy mvertion

snﬁ ng %ﬁ@&g@ﬁ]@ﬁt @ithtthe ipsees@ntubieniseadsived bys provaied Ieemh byshing
eeves 38, 40, 42, which all are en

e greni ¥ Bockc HiscATERY CHOGh i S it SHbedle ofelasicaly snapping
1n{o %Eg)é{cgv %xﬁrﬁﬂ% g?&v‘e%r&q cfj(grf"ﬁ{@ 1ﬁé%rti:dn9tube'5 1t is seen also that when

Ica picting how inflating medi umcan be
ths slopids @k lidhd wugxln thm@spermserthe; ﬁlnwanqltiQOhblk@ h@@aﬁ‘ﬂ, 6¢ af the ﬂ?ﬁShmg

S RSk S L35 RS 507 SRRV, S5 BRL: of i

prb{?lfsi oRthOftrang¥Réd & doynpabeanidihdrats ftthd® e manem thelpippdneet size.
to the insertion tube froma source, which is | ocated

Thebunehedpmtions S0y, t5420f thertgeviep ﬁx[eaa[niaﬁ@edr?é diSGRs§rEna and when the
s1ERE Lxljeeeglg%eg 18 }nl?l%uﬁé]ﬁl%ﬁﬂﬁnoﬂ shbiﬁ{‘:ed to them the bunched portions begin

to unfold and reduce their length on account of unfold and inflated region. This situation
has been shown in Figs. 2a, 2b.

With reference to Fig. 4 is shown the situation in which the endoscope of the present
invention is propelled by sleeves 38, 40, 42, which all are engaged by respective

attachment mechanisms and inflated.
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t hrough a mai n channel 80, which extends
longitudinally along the insertion tube 36. In the
wo 2@b0833y1 of the distal end the mai n channel tRCTAL2AQHB0159
by a transversally directed0section 82, through which
i nflating nmedium can be supplied to the main sleeve.
The main channel is provided also wwth a first and
with a second transversal branch 84, 86 through which
i nflating medi um can be supplied to the auxiliary

| eeves. A di t |t t 1y nbodj t i ch
AtfatiGe o Sty log e SRR g TR R el in be
su%pgfm gl?ﬁ}ugh ¥hd ShsERioh teLRViBoddTopriihs AEAheE afsetiof hait) &ltre the

y virtue of this provisjion each sleeve can, be
sléevdsl atee dngaged fonthe nattaphmertt meghanispe ge@ 4o appilpble for @flation.

t here.is. shown an enbadi f . . D
TG SRR AR RS AP b e ki BRE TR soure, which i
lo&@lianthé abntrdl hliabi Mige MEetviymsdiuiois sapipiet\along the insertion tube

inflating mediumto the sl eeve attachpment,

s. ..The an
thiongh amagy chagt), Wq@xméwnéﬁ?%}ngwral% § [SERHen tibe 36. 1n
i e directed
K280 o BRI B ol RBts 073 Py i
sestiani 823 throeghhathick inglatingemadiaim cablbe shppliet hethegsain geevenEbe main
sleeves. In Fig. .7 there .is..a portion of the i r
ey SEo R R B e R B b R8T 6 Bonen
wiith afAER RBRRRRKS Bei SippleRnte WY elikiBagbileseengagatigntio an
of the sl'eeve 38 by the insertion tube and subsequent -
alferrfating icomodimenh evhitheisvasen i Frg. §, thy ipdating gRgivg gen thgesupplied
. Sl IS t . ' ' ' e : .
PR AR AR B Sy vion
cabhl Bleechan MR iinflatdidndepknd®tly.s seen. The channel
termnates by a tr

i nsyersal branch, 82, |j i ch .
Witbgpigency i/ bigte/ hdhrie IgBOVEIB W&H@%ﬁé‘? ggﬁﬁl‘e mﬂ%fﬁ‘e}?nh%?h&msm
arfdhd QLR dn@ 031 1RO ufdRfatié, ORI h T IR g R@cHKise for sufplying

opening 92. The dianeter of the transversal branch 8
infxtiregisdintretodha sletvss. Tfe attachmenit ané inflatiag mealkpnign tspown only

T | ! iy’
R Pt P B SRR BL USRS, G ORI speeves 1
shouldbet dppresiaefaanafsiniilie nietddsingnire pailableor tihestodfaisisleeves.

is retained in the floating position by a sprin 5.
InsFiged thpee i1 0BeftiAN 08 ﬂiifotnS@r%e{arﬁéhf 36 W]PI‘%‘ iR atdﬂilfr?eg Wgong a body -

N&ltadfmd | Eve 38 b
DR LB Y O R BB RSt 3 o
tha fshettionguboarprsabeqtent nflatcaptthofletvre I Figl Aisishgwvatdt thgsleeve

.fromthe main channel. The attac t .mechani.sm ..

S CORPHRSEL YA RUBRHEP BN R e RB i R pengipe elone the

inSt@sh hiRlthymbRndablc-esdRQkenl ThkecHaahNAEEhiRAEs Uy trdd8verddl branch
Oring 100 is provided to ensure reliable sealing

82 rigagecterssidoes welen mepes $y Jie ignaisesal brangniasra jagiowingtransient
t he mgddl e. part.of th j . j 1 branch 82

PG R h oF i B, e FRE B A ey e

efedfthe diameter of the main channel and of the opening. The valve means comprises

a spring loaded floating closure 94, which has a conical shape mating with the shape of
the transient portion. The closure is retained in the floating position by a spring 95. Since
the closure is not secured firmly within the channel it is urged by the spring and by

pressure of the inflating medium to float up, to seal the opening and thus to prevent the
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the sl eeve through a short opening. Located within the
recess with a possibility for displacenent thereal ong
wa@2@a@si31pl unger 104 is provided, which is | oaPenizgo6000159
spring 106. An annul ar grodve 108 is provided on the
insertion tube. The arrangenent being such that when
the hook-1ike portion 98 is not in snappi ng engagenent
with the groove the outwardly facing surface of the
i nsertion tube abuts conical end of the plunger and
forces jt to hide within the yecess 102. The di stance
eSCRRR Q/ﬁé]é%mﬂﬁ%n%’é‘ﬁgwm%?mﬁ?em%‘ﬁ@h?l%sz and the middle
Th@h’f’af&ﬁmeﬁt thB%aBiERNprBestlihBRaPbRhine 96| Brovided tvithlag clastically
equal to the distance between the hook-like portion 9
beminbletvokdiket forwatl pdydon 88e48 Quipg I8P lxsmfméedgFO grpe reliable
r ovi Si on n the ho ' PRL.L 1S 1] '
seolng SRRt P et g Subls ey e I o JRRRL R of the
budhi® PRBENNOR. pravided, sittictatdnanunisatshwith thebiEiched Bortidiné0 of
spring urges the plunger toﬁﬁSSh closwe 94.ﬁpmn sqﬂ S ¢
ther geeyie] BupuEhea iShPT APPHFS kRS YHhip| B TEHsD 0GR 8 Fartt Ey or
: t s 1104 §i byarRad 104268 b9 sprin
d1s§§c%$é11§ Itgéer\gléégg%% t ulsp ltilngg% gs}gf slf]f)toﬁ%&g’dt{lgncenent of 9t he},? ) s
106.naerhidar prooee 408 g prdviled suythp dessrips. tulih jkhetafrangement being

rovidjng.the insertion be with at. t .
sulfeift PbiBibe ARk ey et rof 1 1heBligs ERgegRER winy e groove
the2 Qe ivhidN &loirdy QREHCS i0® fhe @EFRortuSE labldty tetlicall endgpf the plunger and
i nternedi ate sections of the insertion tube between
foricessit thi hilawithindthpresgssnid?- end. Thi s addi ti onal
ropul si force [ : ; RIDOSSOMahH i
R s e 08 7 SRR PGS BRI e
deliGdtatbly salepleti @l bs et to theldystinae betwsen thedmbk-dike portion B8 and the
body passage, where the he neets such _unaveidable. . .
cepigls pgg}ee@,ceqsi . aYlB‘Ll? Gh@l%pao.ww Flﬁgl} I%er @c,)o?(t-]%%e potfion is n
d d & QR B BROTOTIREtHE 2Bbehy 18 bBPdsits RieAspehiapont
sn%’%gfw%&?%gért ion tu eodue to st Sn‘oll i ﬁ%ﬁ wth the
Thibsitiatibeis skhesén Eig B Bup spring waesthe pnEer tp pagh ¢lgsure 94 down so

A asgﬁ)%[lﬁ\%hﬁt%}en hl%%axgjﬁ elllniélr:[](\); valtgﬁug@x&%gn%w M&L?gﬂ Wekd102 to

sl eeve erein

infl&8 GuhdHell PorishOIRAf blasyeaid ithisad yassistethy edvahosment of the insertion
illustrative purposes only and it was not intended to

tubg gpug thiedofdnpeasitdcon to justtwo auxiliary sleeves. The

Tlﬁﬁeogi éﬂb%idﬂ%ﬂ@%rin&hﬁi BBY SNt 1badh Bnd QUAF BRI QExilMryt v, it is

specific c I'guration of the cavity in which the )

padsibiecte drentbeddigons ipropn forcestistuibutet elangppisunediatgl sections of
that the present invention is.not limte :

o boseionguBt PESERIB RN & aH ik Tt aahBrdHoppon fore

asQkRi10abdnke S dddBstopd Wilheh abddyCaRsapBKEhamiditionapropurision force
w t hout deV|a§|on.fron1the’scoge of the invention

cani el appEed sleetiagly i thhse lapphente

such unavoidable obstacles, like sharp turns etc. Furthermore, the additional propulsion

) S
the| bordppassage, where the tuaoe meets

force can prevent entanglement of the insertion tube due to stumbling with the obstacle.
Those skilled in the art will readily appreciate that the invention may be implemented
with any number of auxiliary sleeves. The herein description showed two auxiliary

sleeves for illustrative purposes only and it was not intended to limit the invention to just
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For exanpl e instead of supplying the inflating nmedi um
froma comon source one coul d use separate sources,
weawh/08f31t hem bei ng dedicated to a certain sl eROBI20e5/000159
connected to it directly. The inflating nmediumcan be
supplied to the sleeves either under constant pressure
or under variable pressure. The propelling sleeves can
be inflated and engaged sinultaneously or according to
the desired sequence. It should be readily appreciated
that by virtue of this arrangenent if. i ossible.to .
twej putiiark sleeves nER S HEL UmG ey SE%WSH B’H[;b‘i a%tg%‘%cf {’Y g5 specific
- Whi o I : UMBseabi ity of the
e o e R o Contempl at e
Tt shodldsHegappieniatedi that théeresen duyesntion isannd limitedztoithealvetdggcribed
| eeves c arried oqut seguent al: I:, €4 .0
emgf’&l@{eménma‘ﬂ éﬁ*ﬁ an§'fsm§1f1? angols n)l/g% éiﬂﬁyeg ny" dBg; %}chan make
mderHatifatwigdut ddVeatioh SRR thel sy dfitdineedtiongaswibbe defined in the
i npl enented not only as an endoscope suitable for
appendedelpignet i ng of body passages, but also as a

borescope for use in various engineering applications,
Fot Bxample€stead oBsuppleinigribelinflatingymedittingfacre atcomnnant ssuiagrong tould

conmplicated tuhul a ssages. or , 1o pass an obj ect .
st ORI SOl Bt CEBRCBNBHER b 1 FaE feaGehd Shmected to i
dil%ﬁlggsﬂﬁpﬁﬂaiiir&shﬁéﬁnpt:a@%ei NSHlidd NtHeUflGaved edtert @itde® constant

S

t can be enployed. It should also be appreci ated
préssat of heddrvatiehle pragsuze| Treapfopailinghdleqvss aefb e gpflated and engaged

.description, and/or.in.t Il owi ng clains, and/or in
SHPﬁ@mg§§BHB§ﬁ§F & H%&?ﬁﬁ%gﬁ% Fh%%th separately and in
any conbination thereof, be material for realizing th
It Ghabe RN EIEBHAIE o) P BT e st B ESP oYy rio RS0l t©
i S0 £k Rialhe fHREIHEBAM NEbO T whiBh Would improve the
mg@%ﬁ%ﬁ?éghéﬁm?%bﬁﬁde@, ghavel"n and_theirwébnjug%teslﬁs
mirenedratdiityef Hetinsedionl tibe withiinttee'cogait.ns; | daim 1. An
apparatus for endoscopi c exam nation of a tubular

OO WohtenDRitdla @BQ?{[ & whichahdehgagandnt afd wifldingf the sleeves can
Insertiontube fitted at a distal end thereof with an .
beogariighbuthesawentislly, viies 9ag afigh aroihess ot HEUEAMQYsly' o in any desired
iq}erior during the advancenent therethrough, said
O Pon t ube bei ng coupled with a nmajor inflatable

sl eeve which upon inflation prqopels the endoscope . '
The pIspeRt AVEL QI AR ]PP: alsp é]ingfeﬁmgwa I}OﬁﬁP Bl ERGOSRODE; Sélg%ble for

in@ésti%?cfh%t of MMy passages, but also as a borescope for use in various engineering
applications, in which it is required to investigate the interior of complicated tubular
passages or to pass an object therethrough. One can contemplate that in such an

endoscope, instead of an insertion tube, a suitable shaft can be employed.

It should also be appreciated that the features disclosed in the foregoing description,
and/or in the following claims, and/or in the accompanying drawings may, both separately
and in any combination thereof, be material for realizing the present invention in diverse

forms thereof.

When used in the following claims, the meaning of terms “comprise”, “include”, “have”

and their conjugates is “including but not limited to”.
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auxiliary inflatable sleeve coupled with said
insertion tube, wherein upon inflation said at |east

wor@easssill i ary sl eeve provides additional propeCT/irego6/000159

force for advancenent of th& insertion tube within the
conduit. 2. The apparatus as defined in claim1,
wherein said conduit conprises a body channel. 3. The
apparatus as defined in claim?2, wherein said body
channel conprises a colon. 4. The apparatus as defined
in claiml, wherein said major sleeve and said at
Cldimsst one auxiliary sleeve are made froma flexible,
bi oconpati ble plastic. 5. The apparatus as defined in
ICriimi m 1, further conprising a di spenser retaining
therein the major sleeve and the at |east one
QUXiAhi Ap¥rablse Bt Cendobip®l RxafdingtidtRjodra Subaiy econdait,s sdidl
at |east one auxiliary sleeve beings retained.n thg
di spemagases being preylidred Withatre insatiop jghe flief f iRofisteb &
out .t heref.rom in.: . shel
s HERhaut B cpufl 1Bk BREREua AL of the DHRRS les
sur aadthet ddeaiemestagierethrough,saidi insopticl wbe deing. comipled
apparatus as, defjned in claim5,.. wherein id
il SpeRSeRaipEnga ISR R P op R BERRISAG® BsiosonR
and vmhid“ t%ﬁ O Semehiis Nho dnPRiveent ¢ ek it pegxiomel
ends of the major sleeve and of the at |east onge
auxiahxitiaty isflasehle slbenenepualed ithesrid Brsortien tubgewhersingpon
bushi ortion and the.putsi i '
whoriRoBRER T et SRy S, PO dagRl proncRRg,
| eagtrcORS adebhbérhait Wf tHeaassaidneiiegwititn theadndwit. t he
i nsertion tube. 8. The,apparatus as definqggclain17
whe ks rappaps @ sefinedimislapr 1y mdcrry 8719 PRI SIARIISSY 2at
| ea xiliary sleeve being secured at the
insZ% faﬁm@ﬁbe by ‘an attachment mechani sm causing .
eRgagernppdratos as definedjioclah @ewkeraingaidfbody chasnaltcompeises
auxiliﬁ&g sl eeve upon advancenent of the insertion
t ubé CHough the di spenser. 9. The apparatus as

dgf imedphitatel & deffed WM ERRA 1, Whértinahidacd)oesiievernhsaid sim

conprises an annul ar groove made on_the insefh%ﬁn_tube

and leasperst auniianrslerae areanade i Rillsyiblee F9EPURATO R}t he

| 5s elr}}ei %]pa}a%?seas %@ﬁﬁie(f) (0 tcﬁzﬂﬁi PN further comprising a dispenser
retaining therein the major sleeve and the at least one auxiliary sleeve,
wherein said major sleeve and said at least one auxiliary sleeve beings
retained in the dispenser in a folded state and upon inflation feed out
therefrom in an extended state.

6. The apparatus as defined in claim 5, wherein said major sleeve surrounds
the at least one auxiliary sleeve.

7. The apparatus as defined in claim 5, wherein said dispenser is provided
with an inside bushing portion and with an outside bushing portion,
wherein proximal ends of the major sleeve and of the at least one auxiliary
sleeve being anchored between the inside bushing portion and the outside
bushing portion, and wherein distal ends of the major sleeve and of the at

Jeast one auxiliary sleeve being coupled to the insertion tube.



10

15

20

25

30

being in a snapping relationship with the groove. 10.
The apparatus as defined in claim8, wherein said

wa@tdaoaogssent mechani sm conpri ses an annul ar gr OBCBEILZAEZ00159

on the insertion tube and a4hook-1i ke end fornmed on a
bushi ng nmenber put over the insertion tube, said
hookl i ke end being in a snapping relationship with the
groove. 11. The apparatus as defined in claimS8,
wherein said major sleeve and said at | east one

uxiliar | eeve -bej ng. .q t+ha i i be
By L Bl L AT RIR A1 e 0 e el
as glefvknad of At tagti dhelauxiibey eleevestading seajired a|teeinserting
said at |east one auxiljary sl eeve being.in fl.ui
contihaby at pléashpeRtmerhapismGeudRe Sreeeemet ?aéﬁwem %%iﬁ"f: ed
for a#(ﬂ;fl a?fe'a%lg)ng Q@xig[ﬁ}y%[ee% EdRRkchiRst Gtihd RaStoRfide
[ 3" The app

auxiliary sleeve. aratus as defined in
cl athimughZhe dikpenssrn sai d maj or sl eeve and the at | east

one_auxiliary s|eeve.being,in, fluid. ni ' M-t h
3 cafermetdisaseGred St by et e S it
as hnedah Bl A grode MAES & heSadettionpiube and &@veraiod
said at | east one auxiliary sleeve being consecutiyvely
engagdabhe byhingspenbenput Aven BB ItioR EREnFaHPIUpBIM

advancenent of. | I: hr ough the

di s gﬂgg}%ﬁ%gwné zmggggpg%ﬁgh%gkgééined inclaim1l2,
WhE TR Bppddtas &t ddfiead tin olaim Spwhemeini sid attachmient mechanism
comuni cation wiith the mpjor sleeve.and with at | egast
one CAURISCH 4R }an%qlgregr@oyen PatigRn }%Wﬁﬂﬂ%’? taélﬁoal %%Ok?lﬁ(e
Wi t R D e B8 d IoRSE6IshRR hithSer paRbderGh@nRehida ity séd hook-

common, longitudinal” section and transversally
di r ¢ike el rimmioh svepringrebationghip Wib thpgrap us as defi ned

in aim 10, further.cqonprisi.ng.an. . . Al LS M
e A ey T
to 4&et GHe dugisty PeRe dukk IcbRiegict i€ tiednsetifon thbeby separate
apparatus as defined in claim16, wherein said

infMﬁﬁ@ﬁ@HW@éﬂﬂﬁﬁsﬁaconprises a main channel for

P BRIE RN oL 08 ol e
least one auxiliary sleeve being in fluid communication with a source of a
fluid medium supplied for inflating the major sleeve and the at least one
auxiliary sleeve. .

13. The apparatus as defined in claims 12, wherein said major sleeve and the
at least one auxiliary sleeve being in fluid communication with a common
source of the fluid medium.

14. The apparatus as defined in claim 8, wherein said major sleeve and said at
least one auxiliary sleeve being consecutively engageable by respective
attachment mechanisms upon advancement of the insertion tube through
the dispenser.

15. The apparatus as defined in claim 12, wherein said at least one source isin

fluid communication with the major sleeve and with at least one auxiliary

sleeve through a channel extending within the insertion tube, said channel
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termnating by a transversal branch fitted with a
floating closure, wherein said attachnment nechani sm

W@ eop/8Bes a recess made i n the bushi ng menberPenti2a06/000159

spring-1 oaded plunger residbng in the recess, the
arrangenent bei ng such that when the hook-Iike end of
t he bushi ng nenber engages the groove, the recess is
brought opposite the transversal branch and the

pl unger urges the floating closure to admt the fluid

o ARV Ao A8 AR et 8 RO I B

endog@ppikc exam nation of a t ubul ar conduit, said
met hod cornprises providing an insertion tube which is

file+Te @npaeaum 8t definaddin plainedp, Wrther &ﬁm@m%a@m mlaling
enabl I Stuxa %}Jﬁ)ﬁ%&ﬁ@@e (HUI(I Iltgxgdl %ncg Llljlé m !r Qltegxye' d to the

coup |ng i'Rsertl on tu e, sald
sl eat&abtamraguxlnﬁﬂyal@bée to propel the insertion tube
through t he conduit, .cou st. Qne

| e
abki Fhapppaae a deffreddp S& 1ngoWL1=r§Hﬁ Plpde mgghemism
sai g ng%gétma‘?ﬁ‘ ORI kdrwpl gaNe th R ﬂlgdlhﬁlf }oAtrRBhSod ©

provi It1onal propelling Torce for advancenment of
t he sleeserdndoto tthd et wietdti onet h@ubwddﬁezve b8id Thm ebained

as defi.ned in claim1l wherej n _upo flatlon of _said
naj otFn@PgtE\gebyazh aweggll ]Hmé@ ﬁ@gs"iﬂ&o?‘] QO%H’% G9LS PRI, o
a prapugh@rheh® mERhisish r @t éﬁ’ﬁes whicedys i Badtl &t the Bustng

al ong the insertion tube. The nethod as defined in

cl aimember Wadr @i ppringlaaded] GRungsre avudiag dins 4he reeessedlg
one AUXELha Yo M Wil Ak erbNASPERABRIY bushing

member engages the groove, the recess is brought opposite the transversal
branch and the plunger urges the floating closure to admit the fluid
medium from the main channel to the major sleeve and to at least one
auxiliary sleeve.
18. A method for endoscopic examination of a tubular conduit, said method
comprises
providing an insertion tube, which is fitted at a distal end thereof with an
optical head enabling visualization of the conduit’s interior,
coupling of a major sleeve to the insertion tube, said sleeve being inflatable to
propel the insertion tube through the conduit,
coupling of at least one auxiliary inflatable sleeve to the insertion tube, said at
least one auxiliary sleeve being inflatable to provide additional propelling force
for advancement of the insertion tube within the conduit.
19. The method as defined in claim 18, wherein upon inflation of said major
sleeve and of said at least one auxiliary sleeve a propulsion force is
created, which is distributed along the insertion tube.
20. The method as defined in claim 19, wherein said major sleeve and said at

least one auxiliary sleeve are inflated independently.



