; OPe3eKH\ | 6<T24 AN ENDOSCOPE W TH ULTRAVI OLET | LLUM NATI ON The i nventi on
relates to an endoscope with ultraviolet illum nation and with defl ected
distal viewing intended in particular for observing defects 5 presented by
mechani cal parts and shown up by using penetration test sMﬂﬂmmmmmmmmmre
invention applies particularly, but not exclusively, to i |
endoscopy, in particular in the field oflaviation, for visual hyisnspecting
internal 10 parts that are difficult to access, such as, for exanple, the
rotor blades of a turbojet or turboprop, by nmeans of an endoscope which is
caused to pdsb BND@RAGIPRrWITFH fUCERADTIGHET | IHdLGMENATIO®. g. 9 mllineters
(mm) which i's priyd daddols S0 5 PUELOSE, | 01 DRqG88000 Pichhe machine to 15
be inspected, thi's technique presenting the advantage of not requiring

t ot al or[xﬂulﬁﬁan¢kﬁtcﬁi&ﬁ@%ﬂﬁﬁ&o®fam%ewhﬁhh@ﬁ@leEﬁ@@sééﬁéélare known
which are copsddidd ethessesdiah | yabyi@uldgi doprebsetPingngertkes into a
dark 20 cavity and fitted with peans for |Ilﬁnlgat|ng ag object to be

i nspect ed arkRF SFIH YptR L AN rRAMECE brPPF b¥i APAgS tREuERr PWi PRTEA i mage of
the obj ect. gengeretadn tder opihswdna®ans conprise a distal objective |ens
for formng an i e,.an inmpge transm ssion. for a 25 series of
| enses, and a prgﬁgﬁnﬁn% %%%%%e@?%gées %ﬁg%gﬁﬂgglxbvggglg%ﬁitudinaIIy to
adj ust the fexususivehe | hagendbservel eydoheopyer inTherppridak Apans are
preferably desd 0neth & o SUEh: & TBNCE oL NALs LR [ TRASLLEARAY] Lhed hArough the
eyepiece lens is not inverted relative to 30 reality. The’lighting_neans
general 1§ comprisethabumet edbffbpeleabof #BER8ShatlAl aSdi P4l e8ABPL6eat ed
close to the.l statopbhesdbyect eastiifpOfder okotikbupiBal epheeabiest, the
bundl e of fiber%ﬂgein coq&ected at _its proxinal gPd to a ightfsource. 35
Axi al - vi ewi i eTiSRTOMRS WSt +H GAPERthe BREFcAMaRPE 8F PhétdStal
objective | ens smahti desmatéh (degl opgint udinakteaxi $mof ) t keiehdascope. The
| i ghting nea . o] uch. en s.ar o] iyt a f
optical fi bﬁéo%ﬁ%fg%gﬁ of LS fgg’ﬁég?%a%gggﬂ%r g?%wo??}s%ei rRHAdLE o5 ring
around the dbetahspbfeedi vehiensecEnilaseopessaneiapsthrnadianiieledef] ect ed
view ng, in pophigh,ihengptbeal ¥iewhpgiaxi pridri B¢khBgEmbeLablvenko the

| ongi tudi nal axis Of the endoscope. The optical observation neans of such
an endoscope™@emprse a distal deflecting prismwhich is generally a prism
that reflects theehdageopssdareckhonal Wiichwhere sovabBtatptesamis 10
generally referred.to,as_a "partial_reflection prisn. r_s
circunstance%?s?%gl?ﬁﬁﬁebYr%ngﬁgégiBﬁoﬁgaﬁgrnﬁﬁﬁggglpﬁ ?ﬁg%eﬁd§§%§pe
gener al 29 i nchuiley aapdokinbédceitecneagspfosmiwiiiohnesdngf res obiecitnvert ed
rage suppll £ BY 1hepdbelal Jfaf L echl BgcRELIMelas ThE .| Lalllbdngeans of an
endoscope wt def.ec?ed distal viem ng are generally constituted by a
bundl e of optfeal vitherBs hBaPAgoh BhstabPlerd-wi R geberdlsotdS to
constitute achatesdl mkhgbt LogpWi BEOW Betwaenobhecdistal eglef IFegt i ng prism
and the dist?Or nd of the_endosco

Slng an image, an Eﬁége transmission means formed by a

25 series of lenses, and a proximal eyepiece lens which can
be moved longitudinally to adjust the focus of the image
observed by the user. The optical means are preferably
designed in such a manner that the image transmitted
through the eyepiece lens 1s not inverted relative to

30 reality. The lighting means generally comprise a bundle
of optical fibers having a distal end located close to
the distal objective lens in order to illuminate the
object, the bundle of fibers being connected at its
proximal end to a light source.

35 Axial-viewing endoscopes exist in which the optical

axis of the distal objective lens coincides with the

longitudinal axis of the endoscope. The lighting means

VAR
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20 with the lighting axis being substantially parallel to the view ng axis.
The lighting optical fibers are glass fibers capable of transmtting the
spectral conponents of white Iight as applied by a |ight source such as a
quartz iodine lanp or 25 a xenon | anp, w thout significant attenuation of
the light. Such lighting means are unsuitable for transmtting ultraviol et

| i ght as produced, for exanple, by a neréhry vapor lanp; and in order to
transmt ultraviolet radiation it is necessary to use fibers nmade 30 of
quartz or of a suitable plastics material, or indeed a liquid conductor (a
sheath fill edfwsthhaandpproperateel cgnisyithaed Syt pabspdlent ft @pHicadvi ol et
radi ation), syg ré'ﬁ?%iﬁ ngua&gealp%@e%ﬁ'aregg%n@f?cgrlq @b rhisgizdi ty . and not
enabling their distal ends to be bent with a radius 35 of curvature that is
smal | enoughiibuehabténghsingoapeupsuiited digtan eRA6SEIPE. 1€ I n the prior
art, this problenmzhassbegassakuediby &ssaei atiithg daflaxicald viiewimg erndoscope
with an uItravloLet | i ht_coiducton and a dLstaIcgndpiece i@gludin a

defl ect of mi VROFD EBReCBFLERAL VEGHITC0RYS &5ndl A ery s &EErddtory because
of the |inmtedeopbhgatuliiakd ardsbecdause ehdoseopegr adatei aptdwerl tine of
the efficiency with which ultraviql (e} is refl . t.he,.m.rror,
dirt and nir?§PeHX?E&PE PSSEFnS%tguﬁﬁs$€3@éﬁé§ﬁgﬁﬁy%¥ﬁ§%1%%’ﬁb?“gﬁﬁﬁ e an
obj ect to bedeflanthnagedrl®nwivhi chufifsi gieertraildtyems Py sand hatvi die filigsdde
observati on glxer Phiba! 138 LUERY ohaRag Ofndifie didri Balad: qj ect. A

particul ar object o e Invention is'to provide a sofution to these

\

probl end0t hagensrailapl seferrest toe 2sard "Prekdedsined 1 et ivie DGRt on

provi des an gpdescapehWct kcuhbraviclsst tild umarat itaanand sWitldh defdract ed

di st al viemﬁn% thah doe% not ﬁresent t he ab _eﬁnenti%ped dramq%%ls. To this
end, the i nvBREPSRIAprHBYitAEs SRACETERS: F5E ShtH Ydef et d P41 Witewi ng, t he
endoscope conprirscngng 2@ isimgivth itchberecantfdias ridgnd ilgiveinigdrearesyeand
observati on . RLJ si.ng l_ect ore-pri ed at the distal end of
t he tube, |i§ﬁ§53&%§g8§%§ﬁ§ gg%&é;|%%%§%%§%ﬁ%ialQ%pron1one end of the
tube tolbhe ot her Ths flighid nohaegerfd &ft am pridoacsie e th gafilertachns, and

25 image trapsukgsi Qn PBARS 28%! eRddIg fnomdIhe idefdRC IR PHERR! dhe
observation neans to a_ proximl "end of the tube, the endos ope bei.n
‘ﬁﬁél

char act er i ze@PtdCPRat 1PR& St RGVdEH Sctdrs tiri SR of thé 1 dears and of
t he observat consfeanscake 1ditepeded itgranisuensalgowsitda waersitdes 30 dtrel he tube

and oriented to.defl.ect the illum.nnati i.ght i he gui de
nmeans in a dFFgéﬁfgﬁNthﬁlfgl§%$§;€§%iéﬁ%%ﬁ1p§¥§f%§?“§%95ﬁ%§§%éﬁ%#ﬁ; axi s of
t he pri&m of wiihd shserighitdmgmeariss PHiga reassv@rdd adilspasindloebftq he two
prisms side Ry33:3hded $aQmact and makes the endoscope easier to use.

According to another characteristic of the inventiaon, the |ight uin nmeans
are ul traviol et HQHﬁ lighting optical fibers are glass fibers capable

of transmitting the spectral components of white light as
applied by a light source such as a quartz iodine lamp or
25 a xenon lamp, without significant attenuation of the
light. Such lighting means are unsuitable for
transmitting ultraviolet light as produced, for example,
by a mercury vapor lamp; and in order to transmit
ultraviolet radiation it is necessary to use fibers made
30 of quartz or of a suitable plastics material, or indeed a
liquid conductor (a sheath filled with an appropriate
liquid that is transparent to ultraviolet radiation),
such light conductors possessing a degree of rigidity and
not enabling their distal ends to be bent with a radius
35 of curvature that is small enough to enable them to be

mounted in an endoscope.



4 guide neans and open out longitudinally at the distal end of the tube
onto the deflector prismof the lighting neans. This nmakes it possible to
use light guide neans 5 which are not angled or bent. According to another
characteristic of the invention, the two prisns are fixedly nounted on a
common cradl e capabl e of pivoting about a transverse axis carried by the
endoscope, said axis being perpendicular310 or substantially perpendicul ar
to the viewing axis and the |lighting axis. Advantageously, the endoscope

i ncludes neans for controlling pivoting of the cradle fromthe proximal end
of the tube. 15 Thihsthekesipr possi bhes poobilew heswaees, ssild@sayy, or

backwards, apdste;LEPRGVENnt BE:16ONYLLL,9R8 WRLERBRLeGL $nf @K | Nspection can
be observed. According to yet another characteristic of the invention, a

screen that Pst6pE§RectoliBPEagPBAEEL20 PREI &t PoRtRd RBIREEEF et ween t he
two prisns, iAcDndehgte REEVehtopamasikbirC | Hbuwaiaat ikaatl isghtutfilcemikei ng

i cked di tly hy t b ti id bei fixed
on or foprecBy ¥REYaPaAr B OaEPbF NG SFRLSEnS i Sl TP R R EL 25 1t 16
al so possi bl éiebddnakd peowiiskonfi hhehdegnddstape ofvetrhé imeverdt itdve for the
Vi éw ng axi Sefﬁfﬂclﬁggfg't gtﬂfchnghi‘éhsﬁﬁ‘er%’i%%geﬁggﬁtt 3t hald)y 4l A

determ ned | ateral nce rromthe endoscope tube in order to achieve
better |ightthg mhdrpett dirbbsedvairsarofledbsst $e30isit et dds@essaiid

di stance. Thenbpyenthop Wbl hobechgbter sUnderateod and Qtheminated
characteristics, "details, and advantages théreof wll agﬁgfr nore clearly

on readifg tHetRoPrERM AgeRESEPEBRPRY ARfe By Clay "BRIEX QRSISE VATd G Wh wi t h
reference tortberadbngceonpanyi ngagdeavitngse iin1whiieAted gws@ck.is. a
di agrammatic perspecti ecv:e%/o%.a Qri r rt.%ndo cope;, %) Fk%pre % is a
di agrammati c persgeg?Fgé Vi-éw 8FPI &M eﬁgogggpé SEERET et &i; 1Iffgure 3
is a fragnensatytypewtehtherng arpbitimsultaptway ofimpdent iefd adid ver,i sarsl of -
the endoscope,gf anthgel nvention; and
15 The invention provides an endoscope with ultraviolet
illumination and with deflected distal viewing that does
not present the above-mentioned drawbacks.
To this end, the invention provides an endoscope
with deflected distal viewing, the endoscope comprising a
20 rigid tube containing lighting means and observation
means comprising deflector prisms mounted at the distal
end of the tube, light guide means extending
substantially from one end of the tube to the other as
far as the deflector prism of the lighting means, and
25 image transmission means extending from the deflector
prism of the observation means to a proximal end of the
tube, the endoscope being characterized in that the two
deflector prisms of the lighting means and of the
observation means are disposed transversely side by side
30 in the tube and oriented to deflect the illumination
light beam supplied by the guide means in a direction
that is substantially parallel to the viewing axis of the
prism of the observation means. _
The transverse disposition of the two prisms side by
35 side is compact and makes the endcscope easier to use.
According to another characteristic of the

invention, the light guide means are ultraviolet light



Figure 4 is an expl oded di agrammati c perspective view show ng how t he
prisns of the endoscope of the invention are nounted to pivot. Reference is
made initially to Figure 1 which shows 10 a prior aft endoscope essentially
conprising a rigid rectilinear tube 10 containing |lighting nmeans and
observation neans, the tube 10 having a proxinmal end form ng a handle 12
and provided with an eyepi ece cup 14, and a distal end 16 for inserti ng
into a casing, e.g. via 15 a small-dianeter orifice therein. The lighting
means housed in the tube 10 conprise a |ight conductor 18, such as an
optical fibeguidbl meahaving arprogifalosadtrgdnaédyi ita thendéttiadn e36cket
20 . carried,by e d 2 -egeiapd ogeshgned i2@Q recei ve

t he end of aoFi Bhtgl ﬁgggagEEAZEH%OEEE%EEgBFOﬁglgg‘Urce of V\Ihigf[hg I?Jght. The

di stal end 2®e8fSthe |ight conductor 18 has a bend, e.g. through
substantially a rirght angke, ithgrebyndef kB Dgea 1liig@ltt igid ceXina?G Which is

i nclined_rel ﬁ%i,vgl to the Iongblt édi nal} axis 28 of the 25 endoscope. The
obser vat Pon HBaR8 E6RpFPEe@aIvFEwPhgPBPitsm 30 which is nounted on the

| ongi t udi nal axi sa28oetiihhetendastcape aharbstdirdisalicernd, tdred which is

associ ated wiL | yRge tLans %8%9&‘5@3%%. '%‘1%&%%1‘13) b td“?ag, 10 Qfddie 30
axis 28 and iRCFUd ng’an 1"mage-rorm ng obj ectivé-~l ens 37 an a series of
achromati c | emedde34appbdet hér puivolilag akpalt] p- Measve rfedi’ece | ens 36

whi ch serves Lo adiusl, the £REUS Bhel N8alitRa&% iRY Haaimg diengidwdi nal I'y
3.8. The prism 30 defines _a view ng axis 40 which is 35 substanti ag ly

paral | ell0t o PHe SHPghErd aakiys PEPeRAd Cid ago k&t %Gt &d W9 &&rpIa by a

uni di recti onaher efik@etingnaRiissm t hat produces an inverted inmage. Under such
6 circunstances, correcti ngl ri %F‘] 42 can be mount e.dd on II%(ehae Saxrjos 28 of the
endoscope bet ween FHENEEHE 38 Lnd e SQUTSEXPh & o TEET 501 he i mage.
That prior acbnerddsdoge peraliiey olfj etis cradls ifrspedticomptaiyl ldndi nat ed
inwhite |ight, but (it cannot be used for deflecting defects of the kind
shown up by pénetration test substances, since that requires the defects to
be ill uddnated i nThiltsr Hpikeiset tl PGS ibRef dceidew £ AN Gfbie TEF PlTe 2
which is a diagamidrefs,arnenddiimirovel tar uescomhHiwi e igpsedton.
Thi s endoscope- conprises the sane rectilinear rigid tube 10 as shown in
Figure 1 andf68seér\PRSSon e &id %ﬁat‘)be?regvﬁ ilar to those described above,
conprising a vi ewangopdisig 30 weasenotdwimghaxiesstristincdfi ngee 15 rel ati ve
to the | ongitudinal. axis 28 _of the tuhe | ect.i | 32, a series
of achromati clnlveerrl%elsonSAa asncréafélpitzlgéc Ilesnio%féﬁ{%g{% ﬁ{s}%ﬂae;asra (ﬁr?tnovabl e as
shown by Oar r o3& tiiprorigemam tadj ipsttweed ftdeuswse Rtesihage) ardtLtFdying
prism 42, and.a. i 14 anunied ah e 8000 iZhd he-dantd snd L tikddeaup
endoscope. The lighting neans conprise ultraviol e%élgfg%q@w e nmeans 44
cont ai ned i n AHE TP PO Hifd BEETFHTP A T he® G CBIUR Cittal end 46
of the gui de peEans fieidty dreadd Ifigteard and Hrasr aldelld ccdheyaxd sti28 swoas to

|l ead to

prisms, for example.

25 It is also possible to make provision in the
endoscope of the invention for the viewing axis and the
lighting axis to converge substantially at a determined
lateral distance from the endoscope tube in order to
achieve better lighting and better observation of objects

30 situated at said distance.

The invention will be better understood and other
characteristics, details, and advantages thereof will
appear more clearly on reading the following description,
made by way of example and given with reference to the

35 accompanying drawings, in which:

Figure 1 is a diagrammatic perspective view of a

prior art endoscope;



25 a unidirectional reflection prism48 of the sane type as the prism 30 of
t he observation neans, the prism48 deflecting the ultraviolet |ight beam
coming fromthe guide nmeans 44 so as to direct said beamin a direction 50
which is substantially parallel to the viewing axis 30 40. The proxi mal end
52 of the light guide neans 44 |lies outside the endoscope and includes an
endpi ece 54 for connection to an ul travi ot et | i ght source. Under such

ci rcunstances, the ultraviolet Iight 35 guide nmeans 44 may be nade of
quartz fibers, of fibers nmade of an appropriate plastics material, or a
l'iquid conductorFéausheatthalHed@m&mm&miQnﬂﬂﬁﬂﬂQQﬁkyq|Wﬂﬁ%iQﬂuﬂn|s

t ransparent HdH%E6ﬁ¥'Bkeghéa§h§Eh@@bn .In a variant, the proximl end of
the ultraviol et e means 44 may be connect ed to a connection 5

socket carried by" tﬁégﬁéﬁdﬁelEZaoﬁrﬁﬁ@e@ﬁdﬁ§tdﬁéﬂvé§“WHfﬁhé‘endoscope of

Figure 1, angdagaidhikeavivalebrl nehhteonductd igical & Priow detiodddpa of
sui tabl e endE ece can be connected to the socket. The I|ight QUIde nmeans 44
are pref@rab benﬁageBFlaGarﬁ? fibers and the external cable 10 is

preferably a |iqurdréghle. 4The bingliplgded shhadfanmsnatade wfrapertizveor of a

glass that is .Lrangparent,to tr I t r<% ti ?QQ smts with
very good ef?%gweﬁcy eJd héwggéat %l%hghcﬁg k&iﬁgﬁﬁ tréilgﬁet I ght
del i vered bylnhenexpernab neusseccdo P veLEl: cases, the source of

ul traviol et | ght reeangered sorhie awlc&qm%nsccéﬂglm@dlesm&am

filter centered on the ultraviolet wavel en th re uired t he user of the
endoscop€. 26 PKEéOEr pEis ©BJCEREPES SHSE RHe & it EYicinity of

the distal ﬁ@dc@&ltlheatruaebboiloaeoellt@ieuaSg plQ.&ﬁ”ltﬁlrﬁ; trge darejlbd and ah
screen 56 that is opague to ultr tr ati.on i s npunte et en the
¢ Ehes et (1 iy

two prisns 58 S§TVE a8 B4Ry 'p rEss Bt URTEAG et T ght 25
into the pri$osm3fg hhhanki;lectl|2ve1rﬂoemsc<3721,deai1dutthe drermesp Bcofcumhmel 4,

obser vat i on_ugans. oAscshoun (dhagranmaticall snd nfi oy el 1625t one of

the prisns 3 iTted 1aterally towar e ot her prlsmsothat t he
V|emnngléX|sa4@mand—ﬁhémﬁﬁgﬁtngﬁyyﬁbaﬁﬁ¥ﬁﬂ%onverge at | east

approxi mately, at Tﬁecezrl%;wt&n@ sleanee HduyBd hien em@m 14 Fsthpe betaveen
them a snal | an |l e 52

hi s |§prove t he I|ght|n f t he %%% rvatlon of
obj ect's t hat 1&f8tsicEnaedost 1 I A ¥ HHE e
correspondi nga&ﬁn@om @s&toﬁllmatlo elte ndisttant el 135 aiorvx/neccﬂ:ucimescaxleest 420 and 50

converge. The orientall ofis afhese Axgs el Allys 40 thtu | ebgldndinal axis
28 of the en&bscope &an be
20 receive the end of a lighting cable 22 connected to a
source of white light. The distal end 24 of the light
conductor 18 has a bend, e.g. through substantially a
right angle, thereby defining a lighting axis 26 which is
inclined relative to the longitudinal axis 28 of the
25 endoscope.

The observation means comprise a viewing prism 30
which is mounted on the longitudinal axis 28 of the
endoscope at its distal end, and which is associated with
image transmission means housed in the tube 10 on the

30 axis 28 and including an image-forming objective lens 32
and a series of achromatic lenses 34, together with an
axially-movable eyepiece lens 36 which serves to adjust
the focus of the image by being moved longitudinally 38.
The prism 30 defines a viewing axis 40 which is

35 substantially parallel to the lighting axis 26, and is
constituted, for example, by a unidirectional reflection

prism that produces an inverted image. Under such



8 predetermned, with viewing being in a forward direction (relative to the
endoscope), a sideways direction (at about 90 to the |ongitudinal axis 28),
or in a rearward direction (looking towards the back of the endoscope). 5
In a variant, and as shown diagrammatically in Figure 4, the prisns 30 and
48 may be nounted on a common cradle 58, which is itself nounted to pivot
about a transverse axis 60 as representeésby doubl e- headed arrow 62, the
transverse axis 60 being perpendicular to the 10 | ongitudinal axis 28 of

t he endoscope and perpendi cul ar or substantially perpendicular to the

vi ewi ng and tightinaganxes,48 andr50timigeds igved 2heiang bampiundledprore| se

conver gi ng ag, shown i BgFLAULE 3 nHiG SRl 5@ MBY Hanaldide Foneousiags 64,
66 15 intendggérggggc??vg?ygﬁg ngeivepﬁhe prignlso and to receive the

prism 48, these h8usRngsdBEi Rg $EFAL&Yed ISy Hi%ent er medi ate partition 68

formi ng a screen bghwegnibhe o epldcsopel RaPI1CR @XiertE0 ffr the cradl e 58
is enbodied by 20 an i f.or

y appropri.ate neans, xanpl.e two .
dianetraplyobBBEPFElQPugg Pﬁrﬂﬁéﬁnﬂfaﬁﬁﬁidf%ﬁ%ﬁtéhdJé%ﬁfhénghﬁé:10 and
engagi ng i n twaAnoki becasedn folre derfadior. i ndd vierfleageous ytheneainsl ateoyr ovi ded
to cause the &radl 8.rBeLacRLYOL Aol dde puls Q] duder Lonidqls faom 25 the
proxi mal end of "th enaoscope, these means corprising, for exanple, a
| ongi t udi nal thebdg@ewhes&odpst alllewd nad o nged itg atie latadli@B8 about an

axis parallel to Fgﬁe%h\%&@s !zsgz WRRRE Y WéigTBle eNGH i%rs eCrLd 14y @ark Ube

72 that is slidab nounted i nside the 30 tube 10 of the endoscope, the

pr oxi malOendoéf aphempgeamep thEifn @MVl SCane £§ A1 ridn@rtiBh by the user
By way of exanpl erntihecdiaskalbopnddifptited athe/ G H@Myd &AL inddAnsieise
cylindrical finger 74 received in,a transverse semcyl.indrical recess 76 in
the bottom 35Yp rﬁpoﬁsoﬁﬁPWQ &Pa%P@qﬁﬁrgﬁﬁ SRS S R 8RS 0TVt the
cradl e 58 abaut theidxirs t60 taade ssdmistderbdves awpmigiand &2 40 and t he
L;gﬂ&;:‘gsfm $120:3R0ut ;58 o dd AR QM LW J arverfls,  slgeways, or
15 relative to the longitudinal axis 28 of the tube 10, an
objective lens 32, a series of achromatic lenses 34, an
eyepiece lens 36 that is axially movable as shown by
arrow 38 in order to adjust the focus of the image, a
rectifying prism 42, and a cup 14 mounted at the end of
20 the handle 12 of the endoscope.

The lighting means comprise ultraviolet light guide
means 44 contained in the tube 10 and extending along the
axis 28, the distal end 46 of the guide means being
rectilinear and parallel to the axis 28 so as to lead to

25 a unidirectional reflection prism 48 of the same type as
the prism 30 of the observation means, the prism 48
deflecting the ultraviolet light beam coming from the
guide means 44 so as to direct said beam in a direction
50 which is substantially parallel to the viewing axis

30 40.

The proximal end 52 of the light guide means 44 lies
outside the endoscope and includes an endpiece 54 for
connection to an ultraviolet light source.

Under such circumstances, the ultraviolet light

35 guide means 44 may be made of quartz fibers, of fibers

made of an appropriate plastics material, or a liquid



10 CLAIMS 1. An endoscope with deflected distal view ng, the endoscope
conprising a rigid tube (10) containing |ighting nmeans and observati on
means conprising deflector 5 prisns (30, 48) nmounted at the distal end of
the tube (10), light guide nmeans (44) extending substantially from one end
of the tube (10) to the other as far as the deflector prism(48) of the

| i ghti ng neans, and image transmi ssion nmeans (32, 34, 36, 42) extending
fromthe 10 deflector’ prism (30) of the observation nmeans to a proxi mal end
of the tube (10), the endoscope being characterized in that the two

def | ect or prcsnﬁuGBOr 48) sbkathefliilghti Wgtheans aapndopt iehe dsrriati on

means are di spapedat Lanskersely $hisbyashdsckn heakube)(10), and 15

oriented to ect t um nation eam su by the guide
neans (44) in a difreét VeénieRat ﬁ@esaﬁgﬁamﬁlaﬁwl aér 5|h|6e|ulttéatVH@J«ﬁ Wi ng

axis (40) of lE?ﬁtpbhé’zH\e( s@hnaf 4uhﬁa9b5@rv;@hh@@t@aar&@ a2Q@c2n et igpdoscope
according to clfaiml, characterized in_that the lig ui de neans ,(44) are

ul travi oPet FPEKEtgGRIEIREARY &RE 868Q18uﬂzl8§gFP@d@ SRSFORE 1 RS difstal end

of the tube ¢48) cafAbecbhbe def Fegliee pri Smmd( é&) qucrtah&dlle@htllqu]ltrreans 25 3.

An endoscope _acgor |n§ tg g ai g\ll§rch§| u ter%g d é%ttgt the
i mage transnS8FBT BN e TpPi- S tan ongctlvg f@fﬁ T4 ser|es of
achromatic Iepses0¢34)tpogéeh@pCWeth a TpveoXiighlt @@L@@rﬂ@ﬂﬂ&uﬂ%naﬁﬂn(42)

for rectifyi ggﬁab&g{e&ﬁ%a% CFR8aSURPIEIBE Y SBE (HeStal A 4. AN

endoscope accor aiml or claim?2 haracterized in that the two
prisns ¢80, 48)pPaF eﬁﬁ%é&l@ éBqﬁéQnFéélﬁn a common cradl e (58) capabl e of

pi voting about a trh@na\i%m@n@xml(sﬁph8pqrspm@ﬂecwfarq®rrt&utaﬁtarftIaal ly 11
per pendi cular _to the vie

Q) .and .the l,ightin s. (50 5. An
endoscope ac8éfEPnges &FaF%@ESp@ﬁgpécﬁé?P£§&al& &%q? q%éﬂ means
(70, 72, 74) thas t@atnrsahltlsngzlmhvmelrryg golodt hfff(ircd.@lrﬁzy( 58). d. r@;netarteeqorom mal

end of the LYRER( B0k IncAlieadossane AGeArCAg .0 Y ARS8 SLalm. 1O

characterized Tn that a scréen ( that ue'to travio ra ation
i s nounfled bevuweer.the two prisns (30, 48) . 7 An endoscope accordlng to

claims 4 and 6 takens11 cases, the source of ultraviolet light
connected to the guide means 44 includes a bandpass
filter centered on the ultraviolet wavelength required by
the user of the -endoscope.

20 The prisms 30 and 48 are mounted in the immediate
vicinity of the distal end of the tube 10, as close as
possible to said end, and a screen 56 that is opaque to
ultraviolet radiation is mounted between the two prisms
so as to avoid any parasitic ingress of ultraviolet light

25 into the prisms 30, the objective lens 32, and the lenses
34 of the observation means.

As shown diagrammatically in Figure 3, at least one
of the prisms 30, 48 is tilted laterally towards the
other prism so that the viewing axis 40 and the lighting

30 axis 50 converge, at least approximately, at a certain
distance from the endoscope, forming between them a small
angle 52. This improves the lighting and the observation
of objects that are situated at a radial distance from
the endoscope corresponding approximately to the distance

35 at which the axes 40 and 50 converge.

The orientations of these axes relative to the

longitudinal axis 28 of the endoscope can be fixed and



15 together, characterized in that the screen is carried by or formed by
the cradle (58) carrying the prisnms. 8. An endoscope according to any
preceding claim characterized in that the viewing axis (40) and the 20
lighting axis (50) are substantially convergent. 9. An endoscope accordi ng
to any preceding claim characterized in that the ultraviolet Iight guide
means (44) conprise a cable of quartz filfers, or a cable of 25 fibers made
of an appropriate plastics naterial, or a | eakproof sheath filled with an
appropriate liquid. 10. An endoscope according to any preceding claim
charact eri zedredethaninkd, ukithvivokwtingi ghtinguiide andanya3@l (44 edticihude a
proxi mal end (32)coytstdechbechtBechhl) aadsphaybged il anqendpl ece (54)
for connection to an ultraviolet ['ight Source. 11° An endoscope according
to any one ofbephi AR 1teotbe Bonghhpdénadi 28dsi A8 hatlt R @ ATt | i ght

gui de neans G44)rcha¥g 21B8hRXhFBLORAGRDURALEdaLR BfSetkekniRGHR@)t0 12
the tube_(10) and_suitable for belngéconnected to a |qu$ onduct or
I

external °to tube (R0%.V351aAR/eRBIsEEPENRWBFARAG TG a&ﬁﬁi}n
characterizedignord thaththprlisgbt 3coaddcéor mext eenalount edhent vbeop@n i s a
one of cl ai mE"108 23: ER&FBct or (88 Hn PHAL e FONE g JoTem (48) 15
made of 10 guarhsversef aaigl &§sashatpirssenarsipayerioutd exlhtereaisdolagtr ow
radiation. .gb. Athger IR GURsAVa4E B B0RuA nf Bephliitular to the
10 longitudinal axis 28 of the endoscope and perpendicular
or substantially perpendicular to the viewing and
lighting axes 40 and 50, these axes being parallel or
else converging as shown in Figure 3.
The cradle 58 may include two housings 64, 66
15 intended respectively to receive the prism 30 and to
receive the prism 48, these housings being separated by
an intermediate partition 68 forming a screen between the
two prisms.
The pivot axis 60 of the cradle 58 is embodied by
20 any appropriate means, for example two diametrally-
, opposite studs carried by the distal end of the tube 10
and engaging in two orifices in the cradle.
Advantageously, means are provided to cause the
cradle 58 to pivot about the axis 60 under control from
25 the proximal end of the endoscope, these means
comprising, for example, a longitudinal tab 70 whose
distal end is hinged to the cradle 58 about an axis
parallel to the axis 60, and whose proximal end is
secured to a tube 72 that is slidably mounted inside the
30 tube 10 of the endoscope, the proximal end of the tube 72
being movable in axial translation by the user.
By way of example, the distal end of the tab 70
comprises a transverse cylindrical finger 74 received in
a transverse semicylindrical recess 76 in the bottom
35 portion of the cradle 58.
This enables the user to pivot the cradle 58 about

the axis 60 and thus to steer the viewing axis 40 and the
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(10), light guide means extending substantially from
one end of the tube (10) to the other as far as the
deflector prism (48) of the lighting means, and image
transmission means (32, 34, 36, 42) extending from the
10 deflector 'prism (30) of the observation means to a
proximal end of the tube (10), the endoscope being
characterized in that the two deflector prisms (30, 48)
of the lighting means and of the observation means are
disposed transversely side by side in the tube (10) and
15 oriented to deflect the illumination light beam supplied
by the guide means (44) in a direction that is
substantially parallel to the viewing axis (40) of the

prism (30) of the observation means.

20 2. An endoscope according to claim 1, characterized in
that the light guide means (44) are ultraviolet light
guide means and open out longitudinally at the distal end
of the tube (10) onto the deflector prism (48) of the
lighting means.

25
3. An endoscope according to claim 1 or claim 2,
characterized in that the image transmission means
comprise an objective lens (32) and a series of
achromatic lenses (34) together with a proximal

30 correcting prism (42) for rectifying the inverted image
supplied by the distal prism (30).

4. An endoscope according to claim 1 or claim 2, _
characterized in that the two prisms (30, 48) are fixedly
35 mounted on a common cradle (58) capable of pivoting about

a transverse axis (60) perpendicular or substantially
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5. An endoscope according to claim 4, characterized in

5 that it includes means (70, 72, 74) for controlling
pivoting of the cradle (58) from the proximal end of the

tube (10).

6. An endoscope according to any preceding claim,
10 characterized in that a screen (56) that is opaque to

ultraviolet radiation is mounted between the two prisms
(30, 48).

7. An endoscope according to claims 4 and 6 taken
15 together, characterized in that the screen is carried by

or formed by the cradle (58) carrying the prisms.

8. An endoscope according to any preceding claim,
characterized in that the viewing axis (40) and the

20 lighting axis (50) are substantially convergent.

9. An endoscope according to any preceding claim,
characterized in that the ultraviolet light guide means
(44) comprise a cable of quartz fibers, or a cable of
25 fibers made of an appropriate plastics material, or a
leakproof sheath filled with an appropriate liquid.

10. An endoscope according to any preceding claim,

characterized in that the ultraviolet light guide means
30 (44) include a proximal end (52) outside the tube (10)

and provided with an endpiece (54) for connection to an

ultravioclet light source.

11. An endoscope according to any one of claims 1 to 9,
35 characterized in that the ultraviolet light guide means

(44) have a proximal end mounted in a socket secured to
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5 that the light conductor external to the tube (10) is a
sheath filled with an appropriate liquid.

13. An endoscope according to any one of claims 1 to 12,
characterized in that the lighting prism (48) is made of
10 quartz or'of a glass that is transparent to ultraviolet

radiation.



