[Title of Invention] ENDOSCOPE OPERATING APPARATUS [Technical Field] [0001] The
present invention relates to improvement of an endoscope operating apparatus. [Background Art]
[0002] Conventionally, endoscopes are used in a medical field or the like in order to perform
examination, curing, or the like. As shown in FIG. 17, such an endoscope 200 is provided with a main
body 201 and a flexible tube 203 which is joined to the main body 201, is inserted into a person to be
examined, and has a bending part 202 at a distal end of the flexible tube 203, and the main body 201
is provided yitfeast mﬁﬁi@%] R4 sk esvdreadioe hano g Aari202 provided at the distal end
portion of tft flexible t (g 3 appropriately. [0003] A wire (not shown) whose distal end is fixed
to the bend ﬁ&%&rﬂ% '?1 pulls the bending part 202 to bend the same is arranged within the flexible
tube 203, alfPB%hmination, curing and the like are performed by driving the wire in a pulling fashion by

a proper means to hieadoiiee dendinemash 203a1pwatd i dpnoveanenteidvana or rightward. The main
body 201 is i ' ragi 04, where pulling operation of the wire is generally
performed tﬁvj(g?ljxgé%%z% %@gﬁgﬂﬁgl %%E‘ig\ﬁ)/%g%operator's manual operation is performed. [0004] In
this case, WR&SHEESREAGT has found an affected area of a body organ or the like, examination or
curing is pej@@@2¢d by putting the rotating dial 205 in a locked state to prevent the rotating dial 205

from rotating eas”héﬁ\%‘ﬁﬁ&ﬂatﬁﬁ Qﬁﬁ@%é\é@% 23 Usdiked r‘i’i%ﬂféhe body of the perggy to be

operated, it is nei essary to relegse the Ipcked state to put the rotating dial ZO@iq.a fre.e state such_that
when the bé?ﬁ&'i'iﬂé}ﬁﬁﬁré@ %&%WWW@'%g%mon of the body orgar®'thé B@ndlng part 202 in
the bent stas sstawntin &I§krdighseeiatan endoscope 200 is provi dedwitha

main body 201 and a flexible tube 203 which is join ed to the

main body 201, is inserted into a person to be exam ined, and

hasabendingpart202atadistalendoftheflexi bletube203,

and the main body 201 is provided with an operating part 204

which canbendthe bending part202 provided atthe distalend

portion of the flexible tube 203 appropriately.

[0003]

Awire(notshown)whosedistalendisfixedtoth ebending
part 202 and pulls the bending part 202 to bend the same is
arrangedwithintheflexibletube203,andexaminat ion,curing
and the like are performed by driving the wire in a pulling
fashion by aproper meansto bendthe bending part 202 upward,
downward,leftwardorrightward. Themainbody201 isprovided
withtheoperatingpart204,wherepullingoperatio nofthewire
is generally performed through a rotating dial 205 when
operator’s manual operation is performed.

[0004]

Inthiscase,whentheoperatorhasfoundanaffec tedarea
ofabodyorganorthelike,examinationorcuring isperformed
by putting the rotating dial 205 in a locked state to prevent
the rotating dial 205 from rotating easily, and whe n the
flexible tube 203 is pulled out of the body of the person to
beoperated,itisnecessarytoreleasethelocked statetoput
therotatingdial205inafreestatesuchthatwhe nthebending
part202 abuts onaninnerface portion ofthe body organ, the
bending part 202 in the bent state returnto a stra ight state



SO as not to injure the inner face of the body organ. [0005] From such a viewpoint, a lock
mechanism which can switch the action of the rotating dial 205 between a locked state and a free state
is generally provided in the endoscope 200. In this case, since the operator sets the locked state or the
free state of the locking mechanism during examination to conduct examining work, such a locking
mechani sm must be configured such that the operator who is focusing on the examination can
recognize the locked state or the free state clearly with feeling of his/her fingers grasping the operating
part 204. [0886]s not forpifuREheanfRVRRIBIoRtRENKAARY BRIZEING mechanism of aendoscope is
conventionﬁégﬁposed to be configured such that a leaf spring for clicking is formed in an

approximat hape, and convex portions of a concavo-convex portion are formed in the vicinity of
a discontinuity porfidArostH aprvmaiatelCkngsBanipasiitiaB @both sides of th&Witdbntinuity
portion so atéxsaodvighethrdifgeniaInotyreaniosm anstreplurality of projectioristatergiified on

iti ' the leaf spring f icking, so that
when a e e e O FIASBSIE 15 convx portan o e lea spring

when a bending eratin

IS rotationa
for clicking H@?%@%@tﬁ@‘iﬁ@?&lﬁ?%ﬁﬁ?ﬁ'f@éﬁ%%’fﬁﬂ@ﬁ&usly. [0007] In BE8HSF conventional
art, howevestatimoé thedbckiconinguatzdiois s dulbpyesk mindwiole &f spring for clickimgcsridacted in an
appfoximatﬁkya%ﬁﬁﬁ@ﬁd&@%ﬁéﬁiﬁk%ﬁ@m&mmmegﬁ;@&% form_ed in the Hﬂi?ﬂirté(d%fum‘? discontinuity
S

portion, and these two convexa/){{)é)é?gljg%et over four projections simultaneously, the whole

configuratiotll?%tf {HS %m&rh HIHIGP Ub‘ﬁ &@HH]?%mplicated and the'hGfber of parts
for the bendirppolamihedonk@ibsiatanerdhscticEustats, diewé the configuration is yddiiled where the
two convex@@nﬁi@@mﬁm@rﬁ@g@rgj@@@q@ glesfanansly. there is such a posgipifiythat any of the
convex pojéﬁaé caught by any of the projections, which results in difficulty in operation. [0008]

On the other hand, in order to avoid such a complicity that fixing operation and releasing operation of
the rotating dial acE6PHNRY EH & VEWRR) B PMSHINSIRHIRE MeE RantBrator are perfor@hal in an
examinatior piocesp diseapharaimalyergeseanehyevidedivith an operatingegeriidianing so-called

auto-lock magg@g%%}gl%g}ﬁég?&mgamglgamﬁﬁ@conﬁgured such thaﬁlngl %SS?% perator bends

the bending par a predetermined state he releases his/her an operating

handle in tHRNGSRMERERPTERRTHY ASAARAOEIREIPAIIQERES and when an exi8F¥#dRce acts on the
bending pathbyicimtgcifragdid ¢batreniyipomian ofileh d@w been locked in the bermbataddalyith an inner

wall of a boé\éﬁé%%ﬁfo@]ﬁdﬂ%ﬁ‘%%@ﬂ@%f%B‘d@ﬁ‘ﬁlﬁou" time of the bengliiwbﬁom the body of
a person to be examineﬁf, Ifbe Een in% rnglrt returns to a straight state rapidly has rlso. roposed. [0009]
In such an éﬂc?o%%f)%? WIGEVaE '%‘J%%HH%U%W Barts are required, thé@ Hr@' ch a drawback
that a strucfreroectivrRsis proyidacte) pestionswiteie saohease of a manufactudéCsipEurther, since

the numbergkeeRsiHethRYbRISIRIGAGR AT phadupction is complicated, adpsigrigne is required as

an adqutln%gmgt%rt]re}% e %%s Iﬁ@ﬁbla#.rnglé?{%usr{g&en tktm)el V\rlglght of the whole %Jueéa%n? part increases
according t0 increase of the nuntber of constituent’parts, there is such a drawback that since an

operator gePReAREHMRSRIVRAARTHADA WHNE I88IGRENE&perating part with E/AENEne hand,
examining \yetloferaHenguialeyreswisjwctisibeasipaitafemadsure of Invention] [Pyoblem to be solved

by Inventio%om]

In the above conventional art, however, since such a
configuration is adopted that the leaf spring for ¢ lickingis
formed in an approximately C shape in plan view, th e convex
portionsareformedinthevicinityofthedisconti nuityportion,
and these two convex portions get over four project ions
simultaneously,thewholeconfigurationofthebend ingholding
mechanismis considerably complicated and the numbe rof parts
forthebendingholdingmechanismisincreased. Fu rther,since
the configurationisadoptedwherethetwoconvexp ortionsget
over four projections simultaneously, there is such a
possibility that any of the convex portions is caug ht by any



[0010] The present invention is for solving these conventional drawbacks, and an object thereof is
to provide an endoscope operating apparatus where an operator who is a user can recognize a locked
state and a free state clearly with his/her fingers grasping an operating part under an examining
environment, and the number of constituent parts can be decreased to reduce a manufacturing cost
and achieve weight reduction. [Means for solving the Problem] In order to achieve the above
object, according to a first aspect of the present invention, there is provided an operating apparatus of
an endoscogrpuyebjde isAYigRed MR figxkiffictg imserted into a body to be gyapatig¢l and having a
bending pa baég distal end thereof and which performs work by bending the bending part according to
a manual oLe JJI’I, comprising: a drive part which can pull a wire which is disposed in the flexible
tube, a distal end SPEHEQRBBERRYNEXEHAIBIEDaKEIEAG PeMtBERNMIN wire bending the Bdiding part;
and an opetainikpay bpeiatisrpgnatesdhsitgvparatiowbetein the drive part hasgxgasingonnected to the
wire and a pjni - ' [ Ing part is provided wj ion operating
o %&% @@?39\88%{%‘8 e%%%‘ﬁé@ﬁ&rﬂ‘?éﬁ%”f ‘“ﬁWo@ I?A%P

mechanism w can rotationa e pinion gear according to manual operation of an operator,

and the rot&f8nRSIEFENRY b AL SEATHRRILTH K RBER RiPAMERScan impart brakifg ftce to a
rotation operatingguae qrthédedatiith @pecgtergtinggbaniseyindiain the wire is procalkiwith two

horizontal-dé%tj%m%%mgﬁ%m&ﬁgqm%ﬁggwrﬁg[gfpl leftward and rig&q\ﬁgmegnd two
vertical-direction ﬁﬂ?@?tm\lires for performigagagtti ude control ugivard and downward, racks joined to
I t

the four Wirég,cne ke {7 ﬁ%?ﬂsmdp ﬂi%ﬁ PR Hﬁg with the horizéhiQ1-Birection
control wiregradeterssioeddssitanddw/ she stliegeadthigibarditical-direction contreéwifedare provided,
a horizontaggispetafingiatencinBexiag pasopbiahirghuaperate the first pinigneggaéagnually and a
vertical-direct'%%n rqtfi\tion 0 ell;]ating artugvhic| can oe?rate We second pinion geai)madwally are

) in,ihe State, and Whiel ary external Ioree. geis on't ending
provided, and wherein’the lock mechanism s providéd to correspond to each of the

horizontal-dIERYFRERM]ING 9EFRERE it aRaiHehiehias dfection rotation opefatlRgk®stt. [0012]
According tinehebepnstasnatiaiinepieseiabowydion, there is provided thegrpasikieg apparatus of an

endoscopei%ggg ema{g lﬁﬁﬁli ASPRG gﬁﬁ%i emﬁi mechanism is provéq&go méa\ friction part
B e H

which is dispose as to be ca eing brought into pressure contact with the rotation

S
operating pARDr YARFEYAIaRE SHErBinse, SMMRGPRI Ing part which caRtHIBY¥dqhe friction part
such that the dtictigint statesrapidigHiastalsonteapagida the rotation operating part or separated
therefrom, rotation operating part is composed of an operating handle which rotates along an

extension dlrectionI of th wire,g;he frictign g{art IS form%ﬂ?of %ad which can be brmﬁht into pressure
contact with the op@r%{fﬁigaﬂgﬂ I%SSPBQSE? GRSt ,t8 H¥e lock operating p% (?g'tconfigured o)
as to move paEtpatesechites; therpasissdrawtjavibasktaatare contact with the spEeitirgy handle or

separated theteffeesciifpRlated MerernebRa teipiticbasppst of the present inMgRtieastthere is provided

the operatin atopialrat s of an end[Rscope %ccor(iiin to.the third_aspect, wherein the Itock mechanism is
: in SRt pE e, singe” e rdmber o c&nstl uent, par o SIS,
provided in the operating handlé and is contigured to select three positions of a lock position, a

half-lock po&ifitaasas anfedp dyimeionns aanplicaipdraitgnsakt is provided with aH¥héFating handle
disposed coeyiaillgdvithathad)pstiatninteoidiectornsemied Im position defining nagiaitienformed with a

position pa@iwgg%g\%}?ﬁ Wo@é&?g%ﬁﬁ&ﬁﬁgga apcording to rotati%gggﬁgreﬁﬁ;ating handle,

and an engagement paﬁ\éﬁ[ﬁ an engage the three positions of the position ning member. [0014]

According P IEARSRHEE BITREpRLSOREHIVERBAM RS is provided the opef&imgi&ibaratus of an
endoscope acaaidgok thiéd ursinaspea, wWirrstothegeostially dgigrifogrmember is formedsof a

cylindrical ragERRRGANEGR ABFHIRE G Eepdalinyibafigi@rerating handle, recegped pstions
hand, examining work for along time results in his /her pain.
[Disclosure of Invention]
[Problem to be solved by Invention]

[0010]

The presentinventionis for solving these convent ional
drawbacks, and an object thereof is to provide an e ndoscope
operating apparatus where an operator who is a user can
recognize alocked state and afree state clearlyw ithhis/her



indicating the lock position, the half-lock position, and the free position are provided on a
circumferential face of the cylindrical member along a circumferential direction of the cylindrical
member, the operating handle is formed of a knob, and the engagement member is formed of a
rod-shaped member provided on the knob and biased toward a rotation center direction of the knob.
[0015] According to a fifth aspect of the present invention, there is provided the operating
apparatus of an endoscope according to the fourth aspect, wherein the knob is provided with a

pressure anH?@pg AR 2PiUTBLTaGD 1956€ fiferroshsharadifiember. Accogging to a
sixth aspect of the present inyention, there Is Providi(ithe oaﬁr tinc%}apparatus of an endoscope
according t§ ?Ng(?gﬁi’ﬁpgssg ,Wﬁeﬁelm%?er p%siﬁgﬂs ' Wﬁﬂ%g Emoet is formed of a plgt -ghaped
member arég@geased tixadvearadmpiifiactdiogetashanihaaiieyecessed portiors Weiidating the lock
position, thedwlédiegk position, and the free position are provided on a flat face portion of the

plate-shapjﬂﬂ%@tﬂ %bqpﬂggﬁéaa'g#og’g%rﬁftion of the operating handle, the operating handle is

formed as an arm part havin rng part, and the engagement member is formed of a projection
portion provided onAIGHAgsAIEYBHRAPOVeRRIestARGREINE enth aspect of the B#Eent invention,
there is prousjeettbélvpeedengiappatiatusherais prodddedpe according to the andipespiges, wherein the
arm part is B@ﬁ%@%r@ﬁ%ﬁeﬂﬁﬁ%@ﬁﬁmﬂéa” adjust a springepfisssyke of the leaf

spring part.. According to an eighth aspect of the present invention, there is provided the operating
apparatus o) r%B&%@g@ﬂ&%ﬁbg WHE@@ é{glge%tt,’%vherein the frictioﬂgﬂégtgérﬁrovided with a

friction pad a@tlistal ppoitheseosappavtire perdictiewpedand a braking face ¢miséngididn pad is
formed withpa RS B PR Ry v HRgnRRIt dpRiEtieAN dgiant a full pressurgdyggding between the
braking fac% and tthrot%tion quratin\%ﬁ)aht. H)Ol? According to a nintth asDec of the present

) . [ivepar hl% CRpliawiremichistispo ed In Iae Xi [ﬁ .

invention, there IS provided the operating apparatus of an endoscope according 1o the eighth aspect,
wherein thelfi€iartlisirl enfbphiae vira paingfbagite e, and the pressure bdiftdgm@ikenting part is

composed efal Eherality begtioyehrasiaigpaataidnthapecamferential face dirggpar of the friction
pad. [0018]

whichoperatesthedrivepart,whereinthedrivepa rthasarack
connectedtothe wire and a pinion gear meshing wit htherack,
the operating part is provided with a rotation oper ating
mechanism which can rotationally drive the pinion ¢ ear
accordingtomanualoperationofanoperator,andt herotation
operating mechanism has a lock mechanism which can impart
braking force to a rotation operating part of the r otation
operating mechanism, wherein the wire is provided w ith two
horizontal-direction control wires for performing a ttitude
control leftward and rightward, and two vertical-di rection
control wires for performing attitude control upwar d and
downward, racks joined to the four wires, respectiv ely, are
provided, a first pinion gear meshing with the
horizontal-direction control wires and a second pin ion gear
meshingwiththevertical-directioncontrolwiresa reprovided,

a horizontal-direction rotation operating part whic h can
operatethefirstpiniongearmanuallyandavertic al-direction
rotationoperatingpartwhichcanoperatethesecon dpiniongear
manually are provided, and wherein the lock mechani sm is
provided to correspond to each of the horizontal-di rection
rotation operating part and the vertical-direction rotation

operating part.



According to a tenth aspect of the present invention, there is provided the operating apparatus of an
endoscope according to the ninth aspect, wherein the friction pad is made of fluorine-containing
rubber. [Effect of Invention] [0019] According to the invention of the first aspect, since an operating
apparatus of an endoscope which is provided with a flexible tube inserted into a body to be examined
and having a bending part at a distal end thereof and which performs work by bending the bending
part according to a manual operation, comprises: a drive part which can pull a wire which is disposed
in the flexibfgdybe, a distal end of the wire being fixed to the bending part and the wire bending the
bending part; an %;1 o§e(3§ati %]%art Whigh o§er?t%3 the drive Eart, wherein the drive part has a rack
connected to the wit&“3h %{3& ﬁegcé)& fa ﬁl%go Rﬁ) HETEE ,”M%n perating part is prb%ded with a
rotation opdh@fRgisnBtMdERINtAMIERRN NEtRRARIAIUSF 06 8k §Mtlon gear accordingOgchiual
operation ohaocpiRigtoraRNil thasptationianeiating wechasism has a lock mecihiigim yghich can

impart brakj &%88 5%% %)@é%%@%%@mc%% 8[S§|§?ré)&a§5)n operating mechanig%rTg\?ﬁv-\%}erein the wire

is provided with two horiz on control wires for performing attitude control ard and

rightward, SFRPaREOSERIRIPHEHIAIEBFHRRIUNRCNTEEMEHbrming attitude cortfiRIUBHRAId and
downward, opekatiomepkia the tmringvisepaespectiiehsfarem prandie, a first pinion gearlowéshing with
the horizon%@i&gﬁ%pmﬁﬁh\/&gﬁm_%g%gﬂgrpﬂjgﬂglg@ar me shing with thgyertiggl-direction

control wires.are provided, horlzg(intal-dlrectlon rotq[%o operating part which can operate the first
Y

.a
pinion gear&fﬁ% I%Edsa gaF AN BE YA tiﬁﬁapart which can operatetlﬂ@ second
pinion gearaoneraiily ararprovidkapaxptedhibeiafthelocnchdbleariim is provided to corti@spond to each
of the horizgpisigihgpliideiniinnsenerfaio Sl mshieaRrtical-direction rofgdipoepesating part, the
number of caCfcr)\stitueg Parts caaalrteagt%%corﬁ%sed wti]m%tﬁti}gwering operability and an ef{ect of the lock

t
. nganextensio wire . ioN partis .
mechanism; a WALRrE CaIPBE HadR S|mp19e, and a'manufacturing cost can be WHofy reduced, which

is different fRIMeCes APastIENEAARSIY B GREWERISFRH Be operating part BUA§WHBalled auto-lock
mechanismtaadbpetatingkspiinorivegipatddi thaeisime dmel weight of the whole eplerting part can

be reducedMgﬁg%gﬂggﬁ%%%oﬁgﬁﬁgi% 'téj&nt parts, such an egfligﬁim be achieved

that even if an operator perforr ( g the operating part wit r one hand,
he/she can PERAMISPGHARIING RISRSHCLRNGHNER B S pain. [0020] ARLEHEg to the
invention ofrdedieil sgpecgtethdecedrmok mechanism is configured in the operating handle so as to
capable of ?gdﬁcgjng three positions of the lock position, the half-lock position, and the free position, the
lock operating part |S SET)roq.ided witqﬁ?an%geratin?ﬂ I-handle diZPosed coaxially with the operating handle
to be rotated, the p%%’ i1 'Bgffﬂiﬁgt RERSH ADSURIT tp'&’l‘%“ part which can sele@f'the three
positions adbereing rovtdadrtiot tapaypngicgpaicdis ahdtherthgagement part wiisheRé engage
the three pegitiensid tberHrogitarndpdpingeesibaie svek maeffect can be achienggighilie invention of
the third asrg?c\t/ iicﬁ] Iﬁi{'oen (}o etPe[irel %cétno lthgnifquegtiﬂp q}‘rthqe first aspect that th{e %%?eraltor can operate
the operati hand einas Ai-Dra ng state a the hail 10CK position. There_Pore, When the
operator adVHRELLEHEOPS ML PaRARIHAR. ANH{EARIRAGan in the free state to¥Rfl BRthffected area
on an innerafedeqidbrionesnalthegaok bekstzeihgipgs theroending part close to thileffedtRd area in the

semi-braking.s ; - ition, ing part reaches the ed area,
he/she cann%er@%nr%g;( Hr?aﬁéc%c @r% %?gglﬁ?e ?rg%lgl plggd Eft%a?g%(tjdt%% lock position, so t?é[aﬁ;{gn
easy-to-use 'BRAESIVPE IR sFRASEILAS NG MFREN P state of the examiFGAWEIR can be

provided. a position part which can select one of the three p ositions
accordingtorotationoftheoperatinghandle,and anengagement
part which can engage the three positions of the po sition
defining member.
[0014]

According to a fourth aspect of the present invent ion,
there is provided the operating apparatus of an end oscope
accordingtothe fourthaspect, whereinthe positio ndefining
member is formed of a cylindrical member arranged a nd fixed
coaxially with the operating handle, recessed porti ons



[0021] According to the invention of the fourth aspect, the position defining member is formed of a
cylindrical member arranged and fixed coaxially with the operating handle, recessed portions
indicating the lock position, the half-lock position, and the free position are provided on a
circumferential face of the cylindrical member along a circumferential direction of the cylindrical
member, the operating handle is formed of a knob, and the engagement member is formed of a
rod-shaped member provided on the knob and biased toward a rotation center direction of the knob.

[0022] MQ{Q{&@%@&&&%}Q%@W%@&&@Urth aspect, since the foghgliaged member
biased toward the rotation center. éiér(fction iS cau?ed to.ep%age the recessed portio&s indicating the
erfor

lock positio eﬁmg%ggﬁ.gﬁog hogf%(é'r;%& Sﬁe&t)% drming rotational movePaRt of the lock
operating hewéneigahereomineNabe ao-tratafar@niaipdiragta or a releasing opefa@®bth€an be
performed wjthh@mgm@qﬁggmm@@ﬁemt&@W@@rs@nﬁ@gog_nize the.lock sta@ea_lh@)balf-lpck state,
or the free %ﬁbﬂﬁ?ﬁ@g}é@%ﬁéﬁﬂﬁgm%ﬁgl%%?mﬁg g}ear?%q{%%gart in an examining enyironment.

As a result, an'en erating apparatus where while a configuration of the operating apparatus

is simple artIMEIRENMBeiRS dRiBRA: PATSS uEE AR dOBIIBR dneous operation B examining

work can belipeetiented theckmely. can be provided. [0023] According to the invention of the fifth

aspect, sim{gdlig knob is provided with a pressure adjusting part which adjusts biasing force of the

rod-shaped member, evﬁein after an ﬁindosco e o&eratin aE]paratus has been assembled, an operation
B 1% e

load associated wifh“} HEIPO?)&F i@ﬁ‘?ﬁ‘iﬁ %0 'gS‘Yl%rﬁtHIe to the lock state, tf&"half-lock

state and tHBdreeistate\ddadéhadppesatioon apppatutatef anadihl adjustment appropeieieely. Further,
an endoscope-BRAMRY ARG PR A YR FHRIAE fHPRABYAR load associated wigidigéignal operation
of the lock gl\ﬁﬁ{%tirigshs%r}dlg&rb rﬁﬁponasr? vﬁ%%ﬂ Oﬁﬁgtsqég% gheference can be sele&t)(rage%?propriately can
be provided. y ccord‘lang {0 INEIRGENIOH DAt S aspect, the position deginmg member is
formed of atpfatecsehpe8hierBBERranged and fixed coaxially with the operating handle, recessed
portions indicating AwedealngasitiosixtheaBpédook esiiescanihtfnfree position are proviggd on a flat
face portio - - alo jork djrection of the operating the
operating ﬁa@\éc{%??Dmm@%@ﬁagﬁﬁ%@%@%éé qpﬁ:t, and the engagelar%ggt?renember IS
formed of adSHESHY G RHFRIRRES LW BFEGEENSGRARIIP0024]  Thereforel 4685#Bfhg to the
invention ofntfeendieth ssfspett d0h egthte ogga mparbendomangedn the leaf springgfixed caused to

engage recggsehperions i@ﬁl'écagﬁgrmp)chg,q@igpnréeggggl(g—lo‘ggrﬁosition, and the freg ggsition
formed on the posifio d?fi ing member formed of the plate-shaped member by rotationally moving the
operating h%@%ﬁwﬂ%ﬁ 8%3‘1}9%&%@ Eé@ﬁ% 'ﬁ?@ eration or releasing o%b?aﬁ t%%an be
performed \igle gropdiooliekihgrewitef amopdlatdacanpeidisyniee the lock state, the hdlgock state or

the free staigleanyyatiriisberdioagE crarhaddeasHrating part under apg@spéfing environment
while a con%gurcﬁtem{hgf the OREraﬁigl]r%%)Psafratus (ijsasérgﬁlgr%nd the number of Corr]tsﬁgﬁ?rqt parts thereof

is decreased. AS @ reslﬂP,earre\1 erndoscope op%rrrgt?ng apparatug fvhich can prevent an erroneous
operation dariedf sRansARvII SR BRIRIAMSRE HRevEd is fo rmed of a
projection portion provided on the arm part.
[0016]

According to a seventh aspect of the presentinven tion,
there is provided the operating apparatus of an end oscope
accordingtothesixthaspect,whereinthearmpart isprovided
with a pressure adjusting part which can adjust a s pring
pressure of the leaf spring part.

According to an eighth aspect of the presentinven tion,
there is provided the operating apparatus of an end oscope
according to the second aspect, wherein the frictio n partis
providedwithafriction padandasupportpartsup portingthe
friction pad, and abraking face ofthe friction pa disformed
withapressurebondingpreventingpartwhichcanp reventafull



[0025] According to the invention of the seventh aspect, since the arm part is provided with a
pressure adjusting part which can adjust a spring pressure of the leaf spring part, even after the endo
S cope operating apparatus has been assembled, operation loads associated with rotation operations
of the lock operating handle to the lock state, the half-lock state and the free state can be adjusted to
proper states appropriately. Further, since the spring pressure of the leaf spring part can be adjusted,
clicking feeling suitable for operation feeling of a user can be obtained by changing and setting the
Spring prespiE’dreRAFRJ bEaReRIIMS ¢rHlerdsricaPampPialy.  Further, agggyiding to the
invention of the seventh aspect, an operating apparatus of an endoscope where even after an
endoscope %%%rr%ﬁf’(])% %%r aratus has been assembled, an adjusting work of the operation load for the
lock operatil®®téh be performed, it is easy to for an operator to operate the operating apparatus, a
clicking feeling is ohtaibelirgeeehinghaspedn badienprandit prEptMmed without erroneogs, operation

can be provided. : ordi inventi [glhth aspect, the fricti tis
provided W\ﬁﬁ&a\%n[gt?é]@b/gj(? gﬁtg a gﬁ%ﬁﬁ‘gﬁ@ﬁ%ﬁ%% %}Z 1gr|c ion pad, and a braﬁ%%g&géce of the
friction pad 3SFSFHIEE iAthe BiRELASPRHWEHRIVEREIH Figt which can prevent B B@fdPessure
bonding befaeradha lardkingifactaarshépe raatothegaesng@drt. [0027] Theretordingccording to

the inventiogrg{,gpﬁ, ighth RSR&ShH &%%F%m%ﬁyﬁﬁmng preventing part iélgéﬁyéq]gd on the
friction pad, for ex e, even when the friction pad is brqught into pressure contact with the rotation
operating pH?E'HFQa?@]@R%@(&HH&%Eﬂet%éaﬁ?edgﬁ%ge&é@‘is left for a predeterr‘?} ASHYe as it is, such
an event capalde prevented that the friction pad becomes difficult to be separated from the rotation
operating pgy@g:_lg}e to adhesion between the friction pad and the rotation operation pad when the endo
S cope is reused. [%%Zglr di ,&)c%otredri]r&g g% treu(a;tin\(%r]\éion eof etﬂ , rr}m\i/nethtlaspect, since the fri%tinon pad is
formed in a flat disc s%apenﬁavmg an-opening at'a Central pOI’{IOI‘l {hereof, and the pressuré bonding

preventing Hft8siopipyised dhe SRRIRYRHAPPRIIEBIS f8fnddd@MEng a circumferenti@PERBEtioN of the
friction pad atsovdalgdirRiiingiaepdspriguariathis@iotiging pressure-bondedgadhaatation operating

part Compleé?ﬁ'u%'?ﬂg‘f%ﬂtgﬁﬁ’ esRly§ contact state of the friction pad to the operating handle in the
lock state is released accordingto reverse rotation of the operating handle, stress acting on a pressure

contact regiSATRSRENERTOBR adjacent grooves of the groove portion can be relieved to the groove
portion, so {Batl8iress deformation of the pressure contact region is easily formed and release from the

pressure bonding %@%Rﬁﬂ&%%fﬁ\%}%ﬁ%{%firsta%%éc'i%l*'t’ even when the frictigp pad is brought
into pressure contact with the rotation operatin? %Ial?t t a lock operating time and the. endoscope is left

for a predet%?ﬁﬁﬁg%ﬁ?@%@w&f) agheQH ' ErQ(/%Wged that the frictioff PA"BEcomes difficult
to be separtiexdbiotvlténsaeecripesr vy paheeaiwiagdasion between the frigbdrapiag and the

rotation opejandipgiarheradistansiasenne dssdausade o] rformswork
by bending the bending part according to a manual o peration,
comprises:adrive partwhichcanpullawirewhich isdisposed
in the flexible tube, a distal end of the wire bein g fixed to
the bending partandthe wire bending the bending p art;andan
operatingpartwhichoperatesthedrivepart,where inthedrive
parthasarackconnectedtothewireandapinion gearmeshing
with the rack, the operating partis provided with arotation
operating mechanism which can rotationally drive th e pinion
gear according to manual operation of an operator, and the
rotation operating mechanism has a lock mechanism w hich can
impart braking force to a rotation operating part o f the
rotationoperatingmechanism,whereinthewireisp rovidedwith
twohorizontal-directioncontrolwiresforperformi ngattitude
control leftward and rightward, and two vertical-di rection
control wires for performing attitude control upwar d and



According to the invention of the tenth aspect, since the friction pad is made of fluorine-containing
rubber, and the fluorine-containing rubber is small in friction coefficient, is rich in abrasion resistance,
and is large in load bearing, the friction pad according to the present invention develops excellent
braking property. [Brief Description of the Drawings] [0023] FIG. 1 is a plan view showing an
embodiment of an endos cope apparatus main body according to the present invention; FIG. 2 is
a side view showing the embodiment of the endoscope apparatus main body according to the present

invention; FM%%?@&HQQ%M@W@H?@ @'QPG/#@@%@EBCH@W showing an empgdigpent of an
according to the present invention,and, showing a whole rotation

endoscope operating appargtu

operating npép&\{b%gm é’ %fé 4 AR réxpl%(a% pépseps éﬂge vi\é’\{/\}Psho@%g constituent parts of the
rotation opdiatiagNircheaREaN LBBrainYiteaamdierasomehrIN of the endoscope Bed@#g apparatus
according tendshpigaentrisverntiien:directioleEnboiaingsaB are a plan view of @fiiictiie@ad to be used
and a SeCti%nﬂo%?%%ﬂcﬂpé&ﬁﬁ?r%?glité)gfggpgl%tg'@?gwg\mi é)f the endoscope opergagaa apparatus

according to the present invention; n view showing a structure of a lock operating
part on the SRRIYCHRHFBHIANIRAIANYBEYRMIGRINEIe according to the fRSPERBBMment of the
endoscope apatiatng epiagiasalicticing je rdtethessaannvention; Fl@pifisapggrapectiveviewof a

position defipinamembes Ysesitlie dnck AREFAINAMATIHRR (i sifigpf the horizontalgjregtion

operating handle accordingrto the first em od%n?ﬁnt of the endgiscope operating apPea}:rtzlact)LrJ]s according to

the presentqﬁQ/\é'Hffgnt,o correspond to each of the horizontal
rotation operating part and the vertical-direction rotation
operatingpart,thenumberofconstituentpartscan bedecreased
withoutloweringoperabilityandaneffectofthel ockmechanism,
a structure can be made simple, and a manufacturing cost can
be wholly reduced, which is different from a conven tional
endoscope provided with the operating part having s o-called
auto-lockmechanismandauto-lockstoppingfunction . Further,
since the weight of the whole operating part can be reduced
accordingtodecrease ofthe numberofconstituent parts,such
an effect can be achieved that even if an operator performs
examination while holding the operating partwith h is/herone
hand, he/she can perform an examining work for a lo ng time
without pain.
[0020]

Accordingtotheinventionofthethirdaspect,si ncethe
lock mechanism is configured in the operating handl esoasto
capableofselectingthree positionsofthelockpo sition,the
half-lock position, and the free position, the lock operating
part is provided with an operating handle disposed coaxially
withthe operatinghandletoberotated, the positi ondefining
memberformedwiththepositionpartwhichcansele ctthethree
positions according to rotation of the operating ha ndle, and
theengagementpartwhichcanengagethethreeposi tionsofthe
positiondefiningmember,suchaneffectcanbeach ievedinthe
invention ofthe third aspectin additiontothe ef fectofthe
inventionofthefirstaspectthattheoperatorcan operatethe
operating handle in a semi-braking state at the hal f-lock



FIG. 8 is a perspective view mainly showing a structure of the lock operating part on the side of a
vertical-direction operating handle and the horizontal-direction operating handle according to the first
embodiment of the endoscope operating apparatus according to the present invention; FIG.9is a
perspective view showing a position defining member used in the lock operating part on the side of the
vertical-direction operating handle according to the first embodiment of the endoscope operating
apparatus according to the present invention; FIG. 10 is a perspective view showing a lock
operating haagiﬁd’ﬁ_the lock operating part on the side of the vertical-direction operating handle
according to the fir. hem odimefgt O;Lthe end sco%:/ od)eraﬁrfg a gflratus according to the gresent
invention; FIGSMT AR RIMYE' [138 g%eerps LANEUER |Ré}? }ll%ing a leaf spring[)glr ssure
adjusting medhihasnteyediinrgandr bedragstaiie Bidhe side of a vertical-diit88A®@eErating handle
and a perspgeliMsn\danmab WD BsPIeraansigan athystieng member used in thadgatisering pressure

adjusting m&%ﬁe&%iger@é%%%g@g)t%g 3%%@?%@8%%@%8%?6 endoscope operqg%(?#oaratus

according to ent invention; IS a perspective view showing, from a direction

different fropkaiceaitBeBAkIRaPRSHRD. A WRRILIB&HBEAWe of the leaf spring PeeB&lre adjusting
mechanismreaelan the ddfeczokbaatiaghedshercdmepaderaf ehanertical-direction opatatimgr handle

according te,{he,SecOP ﬁ%@gﬂg%%éﬁg&%ﬁgﬂg@peraﬂng apparatus acq{ig;fp the present
invention; FIG. 13 is a perspectiye vie slhowin a lock operating handle used in the leaf spring
pressure acﬁﬁﬂhté"ﬁﬂ%%ﬁﬂﬂﬁﬁ(ﬁ%%wmcﬁfg{%k %%%ﬁ&ﬁh% gﬁrt on the side of th&V&HA direction
operating haialeidberakamoing wecsk e ipd gdivisiecof the endoscope operating apparatus
according teoidrerpresent invention; FIG. 14 is an enlarged sectional view mainly showing a
structure of anothe'&gg&%ﬂ] oftghﬁ]loqhv%«?lrgrt]in& Pnaét f())rllj he asid% qf t[he vertical-direction cH)eerating
handle in a rotation operah hedRanism according to a hifgRRTDodiment of the endoscope operating
apparatus R FSitegpraseiieniedasned of @cyhindidedlerspective view ofagbSiietefining
member usagramgedtharcashest afdhriddigk aeratirg pperatirigergide of the vertical-dirgietion operating
handle acc%%iggs%gg gyﬁ@ mt&gﬂﬂg?ﬂé R]‘Ctlt(w O%rhg@nstﬁgpe operating apparajjis ggg&rding to the

; { |sanen| g L

present invention; argedperspectiveview' conceptually-showing another aspect of the
lock operatiﬂ%sﬂ!ﬂf" and the free position are provided on a

circumferential face of the cylindrical member alon g a
circumferential direction of the cylindrical member , the
operatinghandleisformedofaknob,andtheengag ementmember
isformedofarod-shapedmemberprovidedonthekn obandbiased
toward a rotation center direction of the knob.

[0022]

Therefore, according to the invention of the fourt h
aspect,sincetherod-shapedmemberbiasedtowardt herotation
center direction is caused to engage the recessed p ortions
indicatingthelockposition, half-lockposition,a ndthefree
position by performing rotational movement of the | ock
operating handle formed ofthe knob sothatafixin goperation
orareleasingoperationcanbeperformedwithapr operclicking
feeling,anoperatorcanrecognizethelockstate, thehalf-lock
state, orthefree state clearlywith his/herfinge rsgrasping
the operating partin an examining environment. As aresult,
an endoscope operating apparatus where while a conf iguration
of the operating apparatus is simple and the number of
constituentpartsisdecreased, anerroneous operat ionduring
examining work can be prevented securely can be pro vided.



on the side of the vertical-direction operating handle according to the third embodiment of the
endoscope operating apparatus according to the present invention; and FIG. 17 is a view
generally showing a conventional endoscope apparatus. [Embodiment for implementing invention]
[0024] The present invention will be described below in detail based upon embodiments shown in
accompanying drawings. In FIG. 1 and FIG. 2, an endoscope apparatus main body 11 provided
with an endoscope operating apparatus 10 according to an embodiment of the present invention is
illustrated. Aojepa part 12 with a flexible tube is provided at a distal end portion of the endoscope
apparatus main bogy 11, an iﬁ: endosco ting apparatus 10 is provided at a rear end portion
thereof. Incidentall Xl%olgi]@g ° %‘%‘f&”@'@éﬁ%ﬁ e%%ﬁgﬁzﬂ 13 denotes a connectiBt Part of a light
guide cablekand ieRspided it areasysn adiydina paseing/water-feeding vabieadiviis embodiment,
ﬁn operatlingiaaﬁ@@m@@mamcémpéammﬁév@naﬂation operatil;lg paﬁﬁ@n@l@@(ﬁ)pe

orizontal-direction rotati rail 17 provi cqnti vy above the vertical-direction
rotation opgcgrgln%mpgrt g) f%%@gvj %l(?(l?ﬁé ab b%ﬁ%/éfégcl%%’stl %ti%gtﬁﬂap%ndoscope appgﬂ?l%saemain body
11. [0025] (RRASIABHLMER oFRHRRAbARSIGHAM S HEN®) 16RK. @is a sectional view t&¥8HMong linein
FIG. 1 and hhodiemthel eckkiatepecbpdraivic@dpanatus 10 according to théhefrimstatent. The

endoscope gpergting fREREHS 10 digg e the gn}p{girggﬂtsils provided with a driye,part 19 which
is configured so as to be capable o bendiré%a bendin% péalltri;[wglot shown) provided at a distal end

portion of P RERSIBtE e g}‘mﬂéﬁfuaﬁ‘%p%rﬂ GH18% rRBAd which can pull a'HS 18 disposed
within the flegible tabpreresiopergtin Mas assecibtadiingtbarotata distal end thereéfnalbend the

bending pagduridingthedepeine paritiagdrihareiatitgsponse to an
operator’s preference can be selected appropriately can be
provided.

According to the invention of the sixth aspect, th e
position defining member is formed of a plate-shape d member
arranged and fixed coaxially with the operating han dle,
recessed portionsindicatingthe lock position, the half-lock
position, and the free position are provided on a f lat face
portion of the plate-shaped member alongarotation direction
of the operating handle, the operating handle is fo rmedasan
arm part having a leaf spring part, and the engagem entmember
isformedofaprojection portionprovidedonthel eafspring.
[0024]

Therefore,accordingtotheinventionofthesixth aspect,
sincethe projection portionformedontheleafspr ingpartis
causedtoengagerecessedportionsindicatingthel ockposition,
the half-lock position, and the free position forme d on the
position defining member formed of the plate-shaped member by
rotationallymovingtheoperatinghandleformedof thearmpart,
sothatfixingoperationorreleasingoperationcan beperformed
withproperclickingfeeling,anoperatorcanrecog nizethelock
state, the half-lock state or the free state clearl y with
his/herfingersgraspingtheoperatingpartundera nexamining
environment while a configuration of the operating apparatus
is simple and the number of constituent parts there of is

decreased. Asaresult,anendoscopeoperatingapp
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part 20 which operates the drive part 19. [0026] The drive part 19 has a rack 21 connected to the
wire 18 via an angle adjusting holder 25 and a pinion gear 22 meshing with the rack 21. The operating
part 20 is provided with a rotation operating mechanism 23 which can rotationally drive the pinion gear
22 by manual operation of an operator, and the rotation operating mechanism 23 has a lock
mechanism 24 which can impart braking force to the rotation operating parts 16 and 17. [0027]

FIG. 4 is an exploded perspective view showing constituent parts of the rotation operating mechanism
23 constitutyg, thes/adessaPrerfResaliRI GrutatRIHSditingCesdingrimghe embodiment cgggsponding to
FIG. 3, where the ire 1%5 com osed of two horizontal-direction control wires 18a and 18b
performing %‘?t‘ftﬁc? cohtr F|é’1‘i§%>’d hd rightward and two vertical-direction control wires 18c and 18d
performing B¥&Rle control upward and downward. [0028] Horizontal-direction drive racks 21a and
21b and vertical- dimﬁgmmg\tg mméhqma@g@vgan@@ye the horizontal-diregitiga drive racks
2la and 21 18b, 18c and 18d d S0 as to
extend widt Véll\g?é r%Fu% g% gl\é%%gﬁﬂé% o%r%%H n a proximately thin rect ?i{guﬂ;\;\ﬁ]\p{)arallelepmed
respectlvelfaﬂ?djﬁt'ﬁ%?%rmgﬁrﬁéﬁy@ﬁtﬂ?é%ﬁ arWﬂﬁ’@ﬁe horizontal-directidrEyRR&H&Fks 21a and 2 Ib
and a secottitkpimios gasedithaingaged raltusiatie drstigsemoblgear 22a and mheg@raionth the

vertical-direg%ggg&rmgt}lg&gg &'SrdaRd yithin the gear box Zék([)%;g]m Further, a
rec

horizontal-di ﬁ tlo tin (Of?g WhICh an operate the first pi o ear 2 a manually and
a vertical-dif a‘}?ﬂqéﬁa %‘i‘éﬁ n operate the second ﬁ Alg 2op manually

are providedaamwlu@tgﬁapmpemmesapproprlately Fu rther smce
the spring pressure of the leaf spring part can be adjusted,
clicking feeling suitable for operation feeling of ausercan
be obtained by changing and setting the spring pres sure in
response to use feeling of the user appropriately.
Further,accordingtotheinventionoftheseventh aspect,
an operating apparatus of an endoscope where even a fter an
endoscopeoperationapparatushasbeenassembled,a nadjusting
work of the operation load for the lock operation c an be

performed,itiseasytoforanoperatortooperate

theoperating

apparatus, a clicking feeling is obtained securely, and
examination can be performed without erroneous oper ation can
be provided.

[0026]

According to the invention of the eighth aspect, t he
frictionpartisprovidedwithafrictionpadanda supportpart
supportingthefrictionpad,andabrakingfaceof thefriction
padisformedwithapressurebondingpreventingpa rtwhichcan
prevent a full pressure bonding between the braking face and
the rotation operating part.

[0027]

Therefore, according to the invention of the eight h
aspect,sincethepressurebondingpreventingpart isprovided
on the friction pad, for example, even when the fri ction pad
is brought into pressure contact with the rotation operating
part at alock operating time and the endoscope is leftfora
predeterminedtimeasitis,suchaneventcanbep reventedthat

11



A center shaft 27 provided so as to penetrate the gear box 26 in a thickness direction thereof is fixed
at a center portion of the gear box 26, and the horizontal-direction rotation operating part 17 and the
vertical-direction rotation operating part 16 are assembled to the center shaft 27. [0030] That is, a
horizontal-direction drive shaft 28 having the first pinion gear 22a provided at a lower end portion
thereof is disposed outside the center shaft 27 coaxially with the center shaft 27 so as to be rotatable
about a circumferential face portion of the center shaft 27. A horizontal-direction operating handle

29 is fixed tghanigpeRr say RerBREeidiffchrrtaasiadelicasiiog drive shaft 28, and thgfirgiginion gear
22a is rotated vija the hari ontal-girectéon Hve.sh%jt 3 %r%tationally operatingﬁheq
horizontal-diP %{II%%%?)%r ‘fzﬁ%%‘%{ Qfée g 28R RdrEe { Edirection drive rack'948and 21b
meshing willRfRNFEsepiatioReRer2YatRBBthes e BHAREArst pinion gear ZRASIEHSEmetrical
direction thgpegBrespectively, can be protruded or retracted, thereby pulling the horizontal-direction

control wires 18a a}g\lgc%%n%%@@@&g%@gnf}nﬂa%lggﬁz&ntal-direction operatis%%(gtﬁgg]lqee?oinsa

wholly formed in an approxi as a plurality of pro j ected portion

circumfererffigfi@BRR B G fiBrmae 1B lahdisas e PedRRYBY portion 31 formed on@hARSHWIFace portion
thereof, andh horeomtal-girtibon thekemiechadisthe3 e dispesdmbimithe recessed portiangl. [0031]

(Horizontal-&ig%t,iﬁmbo%p@gg iS50 ofa%ﬁaﬁ@?@&%ﬁ‘i&vec“o” lock mechagistAselg Provided with
a friction par} 34 arran e{j SO as Hp be .carf{‘)ﬁ%:% of 'coming in pressure conta%a\j/iﬁh a baottom face
portion 33 S HEAGEELEE &tfl%l IFSCHe HZBAM-direction operating h § %8 separating
therefrom, dmakangoieeeatinprenebted Feimging pioskwpebamnag part capable of shdwitigthe friction
part 34 so apigisAMsHIEY Al SreapiuEl thmbonFemMahdirgeton operating handjg #8 or separate
therefrom. [ggBt%t ta{I’hO %%t%n tPoart %%llts %ti%videeg Vt\firt1h a frict%ﬁm pad 36 and frri10 'émnpad
supporting paP[ T With the Triction pa8 > AELROWH in FIG. 5A and FIG. , the Hction pad 36
is made of flRldskaRiFFARARASIRICHSBIBIRRYEESRAPHISC shape having adpRATHE38 at a central
portion therepératndgareiietradthaz gssueeppessling goawenting part composedegfispiral groove

portions 39 {gMafARNEeh HEFHEUIR GOV EY BFtios GoielgHen Pad 36. on can be

relieved to the groove portion, so that stress defo rmation of
the pressure contactregionis easily formed and re lease from
the pressure bonding state can be performed easily.

As aresult, even when the friction pad is brought into
pressure contact with the rotation operating part a t a lock
operating time and the endoscope is left for a pred etermined
timeasitis,suchaneventcanbe preventedthat thefriction
pad becomes difficult to be separated from the rota tion
operatingpartduetoadhesionbetweenthefriction padandthe
rotation operating part when the endoscope is reuse d.

[0029]

Accordingtotheinventionofthetenthaspect,si ncethe
friction pad is made of fluorine-containing rubber, and the
fluorine-containing rubber is small in friction coe fficient,
isrichin abrasionresistance, andis largeinloa d bearing,
the friction pad according to the present invention develops

excellent braking property.
[Brief Description of the Drawings]
[0023]
FIG.lisaplanviewshowinganembodimentofan endoscope
apparatus main body according to the present invent ion;
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[0033] As shown in FIG. 4, the friction pad supporting part 37 is formed in an approximately disc
shape, and the friction pad 36 is bonded and fixed to a back face portion of the friction pad supporting
part 37. The friction pad supporting part 37 has a screw hole 42 provided at a central portion thereof
and is rotatably engaged with and fixed to the center shaft 27 via a screw part 41 formed at an upper
portion of the center shaft 27. [0034] As shown in FIG. 4, the friction pad supporting part 37 is
fixed to the operating knob 35 via a plurality of projection portions 40 formed on an upper face portion

of the friction pad st)ppogtiRg Parkad AF SRR Bl SpbOaistEYbiRIG. 3, the operatigg knob 35
has a thin disc Bart 43 havin%% hollow a&S@and a ka{ob p?rt 14 formed on an upper facg of the thin
% afotd

disk part 437 nd SEEPS P FIS. £n & p%‘f%{ A fonfl&Rter part 44a forfhed to extend

over an entiFY@igHR; of the thin disk part 43 in a diametrical direction and recessed portions 44b and
44b formed on botkFig@s vhtbectiBatipn eantiiapralcHpliaed lisiconfigured so as to be|rptationally

operable b o} ith: his/her fi I tions 44b and 44b j of the
endoscope. ssﬁ%v%%@@%ﬁé %&%ﬁc}%}éﬁﬁ%%g %}?govﬁe portions_143ég?1@§43 are formed
on both sid@PPRIARRACEPFARTIZhERFasRRIMIBRA M borting part 37 is A¥E89BRE!8perating knob
35 by the scotatiADpachdhgvitidctaeigrgove portions 143 and 143 so as to be movable along length
directions of the grppye p@rtggnsa}@@gbqio%%. Irb(‘é'pgﬂgawere(ﬁég\pcgmﬁgal 144 denotes cover

members for the groove Port ns 143 and 143, and reference numeral 146 denotes a cover member

for a cyIindﬁ@Q% %@trﬂ%@ . erotafwgqﬁgﬁaHr}ggae& rting part 37 and ti%%ﬁ%?g% 36 are
arranged artd fx@sigtmipothenrol af ihertedriaaco peeypamiogfdured such that a usaradussps the
operatir_lg kg@@o’iaiH@tkbhjﬁgw@fé_‘m@“;@,ﬁgaﬂonalI_y operates the same so that t_he friction_ pad
supporting part 37 h frlctﬁlgé)gp 36 are I’Otatlté)f‘l y moved éo be moved slightly veortlcally along

a
the center shaft 27 and a (ﬁ'\laq € sqre%va an A1 AN ﬁ'uE—:- ?rtfgtri]o?lapad 36 can be broug ? hto pressure
contact witHaasbte Racepbeich S thereafeaseargiitol? 3ef the horizontal-dire#fifdn operating
handle 29 fembtiirabover disepdmieshib ersiratihg Ryptddtubrade rotation of therdiiigantal-direction

operating h gg ol ﬁ'\%?ﬁf Htue braking. [0035] As shown in FIG. 6, a lock operating part 46 is
provided Wi?ﬂ%lﬁwe EnoL part @4.’ The lock operating part 46 is provided with a position defining

member 86 formed¥§h & ISoRiRA YR WoTHPYERE 8f PEUSSNER PORIME 47(L), 48(HL), and %9(F) by
which threegpesaiomggpaltoluitic potidah arimifMatkipaditon, and a free positionazerdngelected

according g satationabiaPRIaiRIMaNdmiRRIMEE HIaGRMSHY Part 50 which can,gpggge the three
recessed portions. 47({!1_3,p g&? tulé) and éQn(g)[ of the Position defining member 86. [(I)gr§6]

operating according to the present invent

FIG.7isaperspectiveviewofapositiondefinin gmember
used in the lock operating part on the side of the
horizontal-direction operating handle according to the first
embodiment of the endoscope operating apparatus acc ording to
the present invention;

FIG. 8is a perspective view mainly showing a stru cture
ofthelock operating partonthe side ofavertica I-direction
operatinghandleandthehorizontal-directionopera tinghandle
according to the first embodiment of the endoscope operating
apparatus according to the present invention;

FIG.9isaperspectiveviewshowingapositionde fining
member used in the lock operating part on the side of the
vertical-direction operating handle according to th e first
embodiment of the endoscope operating apparatus acc ording to
the present invention;

FIG. 10 is a perspective view showing a lock opera ting
handle in the lock operating part on the side of th e
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The position defining member 86 is formed of a cylindrical member 51 arranged and fixed coaxially
with the horizontal-direction operating handle 29 shown in FIG. 7, and the recessed portions 47(L), 48
(HL) and 49(F) corresponding to the lock position, the half-lock position, and the free position are
provided on a circumferential face of the cylindrical member 51 along in a circumferential direction
thereof. As shown in FIG. 3, the cylindrical space part 53 communicating with the hollow part 52 is
provided at a central portion within the operating knob 35, a distal end portion of the center shaft 27 is

disposed iniggiexliagaeabrrasearp RafnfkBe Rasitgnteafining member 86 is dispaged via nuts Ni
and N2 disposed abov tfﬁﬁhfricti?g gad SLé%Port'n[%’part 7..As shown in FIG. 7, t?ﬁg%g ition defining
member 8650 BRUMETLGHTS RORCS50R8 SRR ML ZBRATELHR AR Girection and fHAUIRh 2 thread
groove, andheiptRpRBhEYRINiPfiXed to the center shaft 27 by a screw 55. [0037] As shown in FIG.
3 and FIG. 6, a horggal halerfb1amriruaisetspewtiie hewiamigahspace part 53 isg@ineed at one

nd FIG. 6, a1cmsaissibUive Yiewiaiigshspace part 53 isgatmed at one
dtecion, s s B ShARg e sed e SNl S ISR 28 e plumger 571 Airction o

the center IREIAHRLRALASHRRSIER AfRyeefdic”lrfiIFRAHI8D, are housed within the@PRIAH”kal hole 56. A
distal end posinaiteofihe @lupgespetivéonied ishmvapgr ahapangnddhe plunger 57 is caafigured so as

to be Capabéﬂé%ﬁﬂg?ﬂé?%@? (i8ERSAIHE ﬁ@&?%%?ﬁ#%’r?é@%ﬁfb7é'—)’ 48 (HL) and 49(F ehghe position
defining member 86. A large-diameter part 599 ving a thread groove formed inside is formed at a
rear end poRRET BIVRERSFHIPHGIE SECARE SRR LIRR Rd into the lardedRiBEr part 59 to
abut on a reyesatingoaipaEitiseasicegind 1o theidgeassint, irsfenénce numeral 142 iddhotes a cover
member. Therpfq_elg\;ggrp@fgpg@m@mgwgﬁg\};hﬁ SARPridairih his/her fingers to ¢giafe the knob

o
44, he/she select the lgck ppsiti né47 , the halfzlock ition (48) and the free posjition (49)
appropriate%?rﬂeyrecrﬁui{%n tr?'e]e |8${g88ﬁ% t%})'é)r%nadg eéaf)éﬁ ﬁ?}e raclecgé/ssed portions _47(L}(§§(H L), and

49(F) by bigdiH§tHR brelealsnrissmigIseafiEisiagefe plunger 57 to sepARNSIAEREFom against
the biasing iigtresl afkbeceatisgosnaopBesiddofiieearth this embodiment, sinesl-dieedissal end portion of

the screw 68#§r8‘ﬁ_ﬂ gHé%%g%)ﬁé%&ﬁg%%af?t 858%%@%?? rear end portiq} ¢f the coil spring

58 to press the coil Sprin ] ction of the center , an engineer or an operator can
remove the RHRTGABRbBP Q2SI d YR RMB ARG BD i8S ti§FREning fashion or A loosening
fashion usingvamhitver or the like to change a spring constant of the coil spring 58 and change an

engaging force of tﬁ@'ﬂ@@?é?}@@p‘é@ﬁbé’f/@ﬁ E@fiﬁﬁ%@da%wg(u’ 48(HL), and 41%5), thereby
changing o?ﬁrﬁ'\on Ioad %s?oc'!ate.d with a Iockérl1| eration, a half-lock operation, and a freg operation in

the horizontYEUREH AR A3 PR after an assembIir"?é‘jr\1/t'7'(5}'§r8|LJ whole
endoscope ibpw@ kg peedirgnartontzesiiraftbensileéted, the operation loaebblireciiwk operation can

be adjustedoperifing! [RalildRenRiEording 36 IBSWEtondreisseanaeef the operator. [RF3RE

(Vertical-dirgﬁgggcr&tj%tiogp%rr)g i%tgi]ngaB%g}atus according to the pres ent
invention;

FIG. 14 is an enlarged sectional view mainly showi ng a
structure of another aspect of the lock operating p artonthe
side of the vertical-direction operating handlein arotation
operating mechanism according to a third embodiment of the
endoscope operating apparatus according to the pres ent
invention;

FIG.15isaperspectiveviewofapositiondefini ngmember
used in another aspect of the lock operating parto nthe side
of the vertical-direction operating handle accordin g to the
thirdembodimentoftheendoscopeoperatingapparat usaccording

to the present invention;
FIG. 16 is an enlarged perspective view
conceptually-showinganotheraspectofthelockope ratingpart
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As shown in FIG. 3, a vertical-direction drive shaft 61 having the second pinion gear 22b at a lower
end portion thereof is rotatably provided coaxially with the center shaft 27 outside the center shaft 27
and outside the horizontal-direction drive shaft 28 having the first pinion gear 22a at a lower end
portion thereof. The second pinion gear 22b meshes with the vertical-direction drive racks 21c and 21d
arranged above the horizontal-direction drive racks 21a and 21b within the gear box 26. [0039] A
vertical-direction operating handle 62 is fixed to an upper end portion of the vertical-direction drive

shaft 61, anghagrardigetogpigionabrreeiPabine ossHsdgliragHon operating handle gjg the second
pinion gear 22b c(:S?n be Wftaiﬁd %ia tge gerticzﬂéﬂﬁfctio drive shaft 61 to protrude or retreat the
horizontal-difedil hngﬂ\% SCREOTTRRE' I ng With 1h8%oth sides of the SBEGAY Winion gear 22b
in the diaméPRarate @rserditeiited/ RFRseBl BRI dBHical-direction control wires 18c and 18d.

The vertical-directipr@®peratigahariie genisrarmanrgrehingt beleyntieadisriiontal-direction operating

handle 29, jame than the horizontal-direction operating handle 29, is wholly formed in
an approxir%gtaé%%@?s%%)p%{%ﬁn% has a plurality of projection portions 63 formed on a circumferential

edge portioFRERHMRIBAO] (VISR iRYE echanism) As shown in FIG. 3, a recessed
portion 64 2 flat circular shape is formed on a lower face portion of the vertical-direction operating

handle 62, and a V?H@ﬂé&@ﬁﬁﬁv%%ﬂﬂﬁﬁﬁé@é&@éé& HERYIFRG Within the recessed pgrtion 64.

The vertical-direction lock rBechanlsm 5is Corgéjﬁosed of a Jock mechanism supporting member 66

and a lock iH&%ﬁ@ ?Stﬁl‘a%é B%HQ §QHbOR{&¥JrF\qeq{ﬁém%m supportiﬁﬁ'member 66, and
the lock operating pafli64 hasd Ffiictiéh parndisco pscRupaitisgriandle 85 which canbactyiate the

friction part ifsRiea RARERBHRIEIDpBRBTAEhG A fsamgshbelow the lock qpesagingriandle 85 and

defining a logK RIS kit BAt D PHERRR e ANk AL O fRILpn- [0041] rated. A
joint part 12 with aflexible tube is provided ata distalend
portion of the endoscope apparatus main body 11, an d the
endoscope operating apparatus 10 is provided at a r ear end
portionthereof. Incidentally,inFIG.1landFIG. 2, reference
numerall3denotesaconnectionpartofalightgui decableand
referencenumerall4denotesagas-feeding/water-fe edingvalve.
In this embodiment, an operating part 20 composed o f an
vertical-direction rotation operating part 16 and a
horizontal-direction rotation operating part 17 pro vided
continuously above the vertical-direction rotation operating
part 16 is provided on a body 15 constituting the e ndoscope
apparatus main body 11.

[0025]
(Horizontal-direction rotation operating part)

FIG. 3 is a sectional view taken along line Il1- lin
FIG. 1 and showing the endoscope operating apparatu s 10
according to the embodiment. The endoscope operati ng
apparatus 10 according to the embodiment is provide d with a
drivepart19whichisconfiguredsoastobecapab leofbending
abending part(notshown) provided atadistalend portion of
theflexibletubebymanualoperationtoconductwo rkandwhich
canpullawire18disposedwithintheflexibletub e(notshown)
and fixed to the bending part at a distal end there of to bend
thebending partby pullingthe bending part,anda noperating
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As shown in FIG. 3 and FIG. 4, the lock mechanism supporting member 66 is wholly formed in an
approximately short cylindrical shape and is fixed to an upper face portion of the gear box 26. The lock
mechanism supporting member 66 has a cylindrical part 67 fixed to the gear box 26 by a screw 69 and
a large-diameter part 68 formed at an upper end portion of the cylindrical part 67 and having a
diameter larger than the cylindrical part 67, and is disposed coaxially with the center shaft 27 outside
the vertical-direction drive shaft 61. Further, a position defining member 87 is fixed to a back face
portion of thes e wiReRespepd Sthawside pag adindrical part 67. As shown in FIG. 9, the position
defining mwgé 87 is wholly formed in a curved plate shape, and is provided with a mounting part 73
formed on ani ]er circumferential side in a widthwise direction and a position part 77 formed in an
outer circumferentiANSigleVif pREt WediawREaglfediism N eied tedae Wortion 78 of the mb8AShg part 73 is

formed so agdamaingcappienefesioungima®apemsiagsayith an outer circumfgpentighfage portion of

the cylindricg; 67 of I i i ber 66, and the posjtign defining member
87 is fixed 'Sc/?l gﬁggtgk%g:ke@p%rgg% ?ﬁ%@g{%@%ﬁa@n@%%ﬁ&% via a plurality of ho#e%’%%}ormed inside
the side ed SRIRRRAPPERHPSEERRAESTHBAYNICh eaERHAER recessed portiohsFE), 75(HL), and
76(F) indica_tiag)iaimgmmh;&nhalfelpetaﬂoaiﬁﬁmldp,emd a free position R)e,rmnrméde_d on a
surface porF'c%t%ﬁ%@%ﬁi@ﬂw@{jﬁ&ﬁi%@%ﬁ%ﬁ%‘&%%ﬁéﬁ& along an outep,psigg;papion via

groove portions 81 and 82 formed in arc shapes. The respective engagement recessed portions 74(L),
75(HL), an&?@@??éﬂ?&%@@ﬂ&%%gﬁ@@' T%@f‘ﬁterposed therebetw@@ﬁtﬁ}g?ﬁ’gvided on the
same arc lidg’ with the same curvature at the same radial distance position from an axial center of the
center shaff@y2Further, screw portions 83 engaged with screw portions 92 of a friction pad supporting
member 90 descrilil_«.?glatﬁr are fgrﬁmeq(irlm a&i ner Seri Chereal Ql?r\tlilons fthclanlarge-diameter part 68 of
the lock mechanism supporting MemBber 66, fgoﬂﬁf P tH’1e friction paﬂvhg is composed of a friction
pad 89 andGABSHIGRSH RadtsuphdhthgairiiaBePRer aling BIRFBAPporting the friction P& 8B The friction
pad supportiogsnentetha@ isléxcopd ipershingapindicsiehape, is disposed sevdsitigtoe slidable

vertically re{ﬁgv&ﬁ%gﬁﬁ/&qiggt-lgip%%%g’;{éﬁ?g?gtﬁég r'é?%citp’ge}@ovided with a shaft part 91, the screw

portion 92 formed at a lower end portion screwed to the screw portion 83, and

a supportin§ PBRR7EISTON RCFIZAYA FHEPSYBRABEUNVAS S pper end portion ot §38H&RDart 91. The
supporting perfam®3gisafotackd dorarabieftsyeapeaand ribbtiviatobn pad 89 is fixed to arsdifiaoe portion of
the support{;%gtnfgf[jgfpe%%owoefgﬂ]tm M}%Q%@p%{@aingwrb%ﬁgﬁ arranged in the rec portion 31

formed on a Iov}\@r face of the veracal- irection operating handle 62. As shown in FIG. 10, the lock
operating hakt gBCHQL{%{ HEYAES ﬁg @%WBW "in a short cylindrical shape and a handle main body

96 arranged0$28k to protrude from the rotation part 95 in a diametrical direction of the rotation part 95,

and the friction paryfisdpiixenrégida theitetaigaarP9a. and Tha sUpRRrting member 90 is fixed to

an upper end cEf anénner.circ mfereq(ti ace H(y‘il n of the rotation part 95, the I%E%e-g]iameter part 68
ver ﬁ;al- irection [verdcks clcan arrange apove the :

of the lock méchaniSm supporting member b6 1S disposed at a lower end of the inner circumferential

face of the RREABRIBLAIESISRARNEraGHpSHARNAZANENOD is formed to have&§d¥fidfiametrical size

as to be cajsihteded thisfieualongshedali@d-disowterl@araas and an outer circupntaieiatialdace portion of

a protrudedyidge BAMION GRS HTRF RS BURPEIRgHmEMber 66. in an
approximately thin rectangular parallelepiped, resp ectively,
and a first pinion gear 22a meshing with the
horizontal-directiondriveracks21aand21banda secondpinion
gear 22b arranged above the first pinion gear 22a a nd meshing
withthevertical-directiondriveracks21cand21d areprovided
within the gear box 26.

[0029]

Further,ahorizontal-directionrotationoperating part
17 which can operate the first pinion gear 22a manu allyanda
vertical-directionrotationoperatingpartl6which canoperate
thesecondpiniongear22bmanuallyareprovidedab ovethegear
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[0045] The handle main body 96 has an elongated plate-shaped arm part 98 protruded by a
predetermined length diametrically outward from the rotation part 95 and a knob part 99 formed at a
distal end portion of the arm part 98. A leaf spring part 101 having an engagement projection part 100
projecting in a back face direction is formed on a back face portion of the arm part 98 integrally with
the arm part 98 in a region arranged above the engagement recessed portions 74(L) , 75 (HL) , and
76(F) indicating the lock position, the half-lock position, and the free position when the lock operating
handle 85 iggitaghed to the lock mechanism supporting member 66. As shown in FIG. 10, the

lock operating hangle 85 is inte rgz formed of such a metal as, for example, stainless steel, and the
leaf spring part 10 ig%}ﬁ{esé@g )ﬁ) Oé/r'%eergdsﬁoa}ﬁ %npﬁﬁ‘&ﬁraf ctg%ortion of the handle%H&in body 96

X
outward in RoRMivarditieiinag ehigabandheesfésdinatdproximately-curved eldf§a¥&d plate shape,
and is_ proyild@dimtmthmgng@g_em@mzeg@ﬁ@otm@rﬁ@ﬁzmﬂdpdmgd at a distal end por@i@@hthereof SO as
to project 'W&%ﬁgﬁgﬁaﬂ@%ﬁﬂ%m evertiT (F_r&P%r i by rotating the handlgrmﬁ%gﬂdy 96 around

el sha , oen

the axis of the cen e engagemen projection part 100 is caused ?age the
engagemerfRERIRQ 8D REe7aaSeEIRA Jodha ¢BQEST &gfbctively, so that thediction part 145 can
be set to thfOBR]position, the half-lock position, and the free position. That is, when the

engagement projeq{j%ig%rﬁigﬁz%gQai§dn&qmwdﬂ%mengagement recesse]ﬂd’)[ﬂgion 74(L), the
friction part 145 is Jocated at the ue&eergrfnost position é(vhere the friction pad 89 ig(ﬁﬁ%t iN a_pressure
contact Witﬁ'fﬁ&'&?&qgeé%%ﬁ%ﬂ QB%IP&%%%% I?J(Hrtﬁon 64 of the vertical* &riSHfoperating
handle 62, @h@ispheashgatpideetiie rsjoteionhaditbh dBxisliy 8hgagement with thatbrii@gement
recessed pegiqariiid tee AHeoR PorkBRIaMEiEstghy, where the friction-argldfiig put in a
slightly abu%ilgg star e %”oﬁ%e'o&%'& é?cs% gﬁ)rétpn 94, and when the engagement projection portion 100 is
in engagemeri WA engagement recessed portion 76(F), the friction part 145 is located at the
lowermost position/\therfaentH-giestas epaiplineIPardigrafes fisn the lower face portiP94. [0047]
An operatioamiipipe ensid porpenasferaiingraepasadiseti@eaerding to this embodimeshaill be described
below. %hegn%oe[‘?iomg{t %W?&QPGZiﬁaoq opwg%?y Ung Hdoscope operating apparatus 10
[ ex lb 92

according to this embodiment, an operator inserts the flexible tube (not shown) joined and fixed to the

joint part 1261 RNEHSHRGI Sy =al 23 BEHPPAIYL 1 into a body of a peRRHT M examined,
and when etkeminaitimm alpol résrinoed oiber ajreyatarnidergdtise flnable tube into a body dha person to be

examined i'P]é‘rf%@FﬁaWBﬁE%ﬁ’é’ﬁmmF‘e|%&%’H%ﬂf&2@@ﬁ%ﬁﬂg‘e side of the vertig|qifgction operating
handle 62 afnd the lock o%a agtiné;fPart 46@%%1& %)éifontw-direction operating handle 29 are put in free
|-

states. #‘ﬁhP\E!Odh% G ﬁ%‘h&‘ bR operating handle 29, a{Hodb%?Qtror grasps the
knob part 432&iih Aidiaamefirigeldireciaaéhgreadclespecdivel part 46 from the lock, gesitish shown in

FIG. 6 in a glegkvded direcsion in fdfpadida causen@RBUNgenallifyengagr the recessed portion 49(F).
horizontal-direction control wires 18a and 18b.

As shown in FIG. 4, the horizontal-direction opera ting
handle 29iswhollyformedinanapproximately-disc shape, has
apluralityofprojectedportions30formedonaci rcumferential
edge portion thereof, and has arecessed portion 31 formedon
anupperfaceportionthereof,andahorizontal-dir ectionlock
mechanism 32 is disposed in the recessed portion 31
[0031]

(Horizontal-direction lock mechanism)

The horizontal-direction lock mechanism 32 is prov ided
with afriction part 34 arranged so as to be capabl e of coming
inpressurecontactwithabottomfaceportion33o ftherecessed
portion31ofthehorizontal-directionoperatingha ndle29and
separatingtherefrom,andanoperatingknob35serv ingasalock
operating partcapable of moving the friction part 34soasto
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In this case, when the knob part 44 is rotated from the lock position L shown in FIG. 6 where the
plunger 57 is in engagement with the recessed portion 47(L), the plunger 57 gets over the projection
portion adjacent to the recessed portion 47(L) while moving outward against the biasing force of the
coil spring 58, and the plunger 57 is caused to engage the adjacent recessed portion 48(HL) (half-lock
position) by the biasing force of the coil spring 58. [0048] When the knob part 44 is further
rotationally operated in the clockwise direction, the plunger 57 similarly retreats against the biasing

force of the Gk SPINgFRQIET QATtHRE afidreHProissHeAtRRHIRIEANd then advancesigy the biasing
force of the coil sprin 58¥{P %)ga e the e Q%elgg}ent recessed portion 49(F) (the free position). In
this case, s%%rﬂﬁggr?&% % upspecpr%ﬂ% r(S)gllfstituting the friction part 34 rises in a direction of
the distal el@d3@kion of the center shaft 27 due to engagement with the screw part 41 provided in the
center shaft 27 accidiftittio rigiatian epgravier oite ddaktresating part 46 performedgpéhe knob part

44, the fricti QP{?ﬁ' [ ortion 33 of the hollo 2 of the
horizontal-direc |oﬂ%%§r§§§§@ﬁ%|gﬁg?m?ﬁﬁs%qesu t,ﬁs_ince a braking force_%lf(')‘?e;&sgél%t acts on the
horizontal-dA@%#8n DpShANE RdriGle 2D 34 e BptigisicCtan operate the hot¥dRad-3fection
operating hamléel28fflitbr it e eryreaialhgpeivdengsiomeeaatid can bend the bendaniippdidcat the distal end

portion of t@%gﬁéiH@\/‘HB%\H%?J‘@n'ﬁ@vé@gtaé‘géﬂﬂﬂ%ﬁiﬁ%ﬂger7 when the benqiggfpgﬁhabuts on each
region of internal organs., it can bend easily, so that an organ is prevented from bei%%g%éed. [0049]

Therefore, é%%%lﬂ vaﬂgf’aﬁ'@rﬁ%lr’ﬁe it IBQJH&%V%IB% ad by the coil spring 58 ngagement
recessed poftipisal gopuspartpasda IRy edeatprg amircanmbperate the horizongsibdii@lction operating
handle 29 fgradher RO SiiiRd A Siee position via the half-lock position with proper clicking
feeling whil@ gnizing the respective positions. Further, the operator can perform transition
from the fre'e position to the lock position by rotating the lock operating part 46 in a counterclockwise
direction in the sams AW NS thed athtS I CLIBRRA SURDRHRIRAer hand, on the sidét&f'the
vertical-diregtiomatiradinggpaosdiam atalyhisepergier aathtiesfthe lock operating hiewshe&d constituting

the lock Op%ﬁ%ﬁé@é@ﬁ%%gl%&%w %ﬁ@ﬁ%ﬂﬂsition shown in FIGt,ﬁqrietmﬁ clockwise

direction in 0 cause the engaﬁemen_t projection portion 100 to engage the engagement

recessed pORHFURRENREPRES fodifIB 1) CHOTHRAS RNt recessed portion SRALPforming the

half-lock poséma sifréve palsid@rp aefidedjate cardrsd patiown in FIG. 9. hereof and
isrotatably engagedwith andfixed tothe centers haft27 via
ascrew part41formedatanupper portionofthec enter shaft
27.
[0034]

As shown in FIG. 4, the friction pad supporting pa rt37
isfixedtothe operatingknob35viaapluralityo fprojection
portions40formedonanupperface portionofthe frictionpad
supporting part 37 by screws 45 and 45. As shown i nFIG. 3,
the operating knob 35 has a thin disc part 43 havin g a hollow
part52 and a knob part 44 formed on an upper face ofthe thin
disk part 43.

AsshowninFIG.4,theknobpart44hasarotatio ncenter
part44aformedtoextendoveranentirelengthof thethindisk
part 43 in a diametrical direction and recessed por tions 44b
and 44b formed on both sides of the rotation center part44a,
and is configured so as to be rotationally operable by an
operatorwithhis/herfingersontherecessedporti ons44band
44b in use of the endoscope.

As showninFIG. 4, FIG. 8,and FIG. 11A, curved g roove
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In this case, since the leaf spring part 101 formed with the engagement projection portion 100 is
always put in a biased state to the position defining member 87, the operator, with proper clicking
feeling, separates the engagement projection portion 100 from the engagement recessed portion 74(L)
(the lock position) to cause the engagement projection portion 100 to engage the engagement
recessed portion 74(HL) (the half-lock position) via the groove portion 81 and then cause the same to
engage the engagement recessed portion 76(F) (the free position) via the groove portion 82. [0051]

ereraing IS SRR AL DSOS B
operating e friction supporting member 90 constituting the loc ergting par

lowers towa%%’tﬁgép iﬁ{g*'gﬂé) §§rﬁ%%€§?wg ge%ﬁe&s%a?ff? due to engagementast&\ﬁkeen the screw
portion 83 p1BOIEEAINKMRDISEKIY doA Sk S Asperthéoveée 66 and the screw PEIRY®2 of the
friction pad soiieeidingeaeiaas8asashtrabibiaatniyram89 is separated fremdbgoleyver face portion

94 of the regessed BAMIOA LIS YeligadrSatipnAps(ping handie 62. - Asg sl since a

braking force not acts on the vertical-direction operating handle 62 at all, the operator can
rotationally Bp@elal fhemeiaSFRAGICREIPRRARIRY HAPBATEBLRAN a very small'§BBRtHg force and can
bend the bexrdiriglpaaindirdferdistal randgraitlelt obtnastdeaibteéube easily upwamhambeoiwnward, and
the operatoamrqjer%ﬂé%g%‘ngm part at the distal end portion of the flexible tube leftward and
rightward with a very small operating force. Further, when the bending part has abutted on each region
of internal organs, Eﬁ%ﬁ'%&@%f&’%&?@%ﬁ?@%ﬂﬂﬁﬁ“& r@ltban from being injuretf’.rw@gZ]
Therefore, Sibesalaeranfegpand ipeed vothis tiahoidiasad 38 the position definingmidheyer 87, the
engagemeniRreipfiianaPsinh 194t angrgep La0htRb Bsceagagement recessed geriighsg 4(L), 75(HL),
and 76(F) b\&&n%ib}ﬁ%iﬂg}f%cgge[b?&% ttlh% (,gmoeorator‘[j1 ﬁé’ﬂ oeperate the vertical-direcg%n % rg]ging handle 62
from the loc posﬁ;on 10 e Tree position ViatRe 6'151_ n(_)(§< position with proper cllceklng eeling while
recognizingtfedrielipreads weraiERg PRIG8BpNd thefiigiafter, when the operat®IRESRAIRd a region to
be fully exarotacdreiliy regie o be mueddslightipnertivalljace of an organ to bearxamined, he/she

rotates the g%zis.ﬂ rati t 84 in a countercl ise direction to
cause the plfclﬁﬁnlft er oﬁ%ﬁgwéﬁﬁg?{] ZHI? (t:g% %gﬁéﬁ t’tr{lglge?:ﬁessed portion 48 %ﬁﬂ%{ﬁn half-lock
osition) a @fﬁ@%@f&é@éﬁ@?ﬂﬁfﬁf}étﬂfﬁﬁ%@ﬁ%ﬂ"ﬁ@@ of the lock operatRJRAN@ESSS to engage
p ) p gag
the engagepwtibrece88ed pdrtioth@5(HeEL esHeel sapertitamneBas thod abthee and brings the bending

part close tq & tAsgEll f&ﬁ’@ﬁiéﬁ‘f@%@#&ﬂﬁ% ha%qgezl@q,iégpwédgection operating haplg g9 and the

vertical-direction ope atlﬂ% h?ndle 62 in'their half-lock states. [0054
separated therefrom upward to brake rotatton of the

horizontal-direction operating handle 29 or release the
braking.
[0035]

AsshowninFIG. 6, alock operating part46is pr ovided
withintheknobpart44. Thelockoperatingpart4 6isprovided
withapositiondefiningmember 86 formedwithapo sitionpart
composedofrecessedportions47(L),48(HL),and49 (F)bywhich
three positions of alock position, a half-lock pos ition, and
a free position can be selected according to rotati on of the
operating handle, and an engagement part 50 which ¢ an engage
the three recessed portions 47(L), 48(HL), and 49(F ) of the
position defining member 86.

[0036]

Thepositiondefiningmember86isformedofacyl indrical
member 51 arranged and fixed coaxially with the
horizontal-direction operating handle 29 shownin F IG.7,and
therecessedportions47(L),48(HL)and49(F)corre spondingto
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When the operator actually cuts away a region to be examined using a forceps or the like, he/she
further rotates the lock operating part 46 and the lock operating part 84 in the counterclockwise
direction to cause the plunger 57 of the knob part 44 to engage the recessed portion 47(L) and cause
the engagement projection portion 100 of the lock operating handle 85 to engage the recessed portion
74(L) to achieve the locked state,therebyimpartinglargebrakingforceto both the
horizontal-directionoperatinghandle 29 and the vertical-directionoperatinghandle62 such that

thelockposition,thehalf-lockposition,andthe freeposition
areprovidedonacircumferentialfaceofthecylin dricalmember
51 along in a circumferential direction thereof.

As shown in FIG. 3, the cylindrical space part 53

communicatingwiththe hollowpart52isprovideda tacentral
portion within the operating knob 35, a distal end portion of
the center shaft 27 is disposed in the cylindrical space part
53, and the position defining member 86 is disposed via nuts
N1 and N2 disposed above the friction pad supportin gpart 37.
AsshowninFIG.7,thepositiondefiningmember86 isprovided
withahole 54 extendinginadiametrical direction andformed
withathreadgroove,anditistightenedandfixed tothecenter
shaft 27 by a screw 55.

[0037]

As shown in FIG. 3 and FIG. 6, a horizontal hole 5 6
communicating with the cylindrical space part53is formed at
one end portion of the knob part 44 in alengthwise direction
thereofin anintermediate portionin a heightdire ction, and
aplunger57andacoilspring58whichalwaysbias estheplunger
57 in a direction of the center shaft, which consti tute the
engagement part 50, are housed within the horizonta I hole 56.
Adistalendportionoftheplunger57isformedin atapershape,
andtheplunger57isconfiguredsoastobecapabl eofengaging
therespectiverecessedportions47(L),48(HL)and 49(F)ofthe
position defining member 86.

A large-diameter part 59 having a thread groove fo rmed
inside is formed at arear end portion of the horiz ontal hole
56, and a screw 60 is screwed into the large-diamet er part59
toabutonarearendportionoftheplunger57. | ncidentally,
reference numeral 142 denotes a cover member.

Therefore, when an operator grasps the knob 44 wit h
his/her fingers to rotate the knob 44, he/she can s elect the
lock position (47), the half-lock position (48) and the free
position(49)appropriatelybycausingtheplunger 57toengage
each of the recessed portions 47(L), 48(HL), and 49 (F) by
biasing force ofthe coil spring 58 and causing the plunger57
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the horizontal-directionoperatinghandle 29 and the vertical-direction operating handle 62 do not rotate
easily. [0055] Accordingly, regarding operations of the lock operating parts 46 and 86, the
operator can perform operations from the free state to the half-lock state and the lock state while
recognizing the free position, the half-lock position, the lock position with clear clicking feeling, and
he/she can form the free state, the half-lock state, and the lock state easily and rapidly, which results
in excellent operability. Further, regarding the lock operating handle 85 according to this
embodimen, siE8r I iRaFSIPHRORRISD ihBayigifedspeagement projection potkaned 0 projecting in
the back face direction and the arm part 98 are integrally formed from metal such as stainless steel,
and they arg%mg%oin elongated plate shapes having predetermined sizes, for example, when the
engagement projetigngsifishisErongdovsricsicad estirtplsiton in such a state thB@itiAAs engaged

the engagesieivsteeasmed qartigirédsvad topdmegeipgprrt of the flexible tubsfébiigilagk state is pulled

gur'E ;‘ﬁﬁﬁ;lé@@%aqwﬁ%bu RIRRR &'Pﬁ?gﬁ%?ﬁ]}g rand the operator haseggaﬁgg Oﬁpat there is such

Ing part abuts an inner nternal organ, he/she lifts up the knob part 99

upward witPPF§IESSHR W dire iigR®y B ey ahdfigait 98 upward and caus@'@ROEMRIgement
projection partiniod€Gtoreagage tve treemamerrimbeedgdehpdrtion 76(F) whichnoperdtee position

from the engagemsnERA &ﬂﬂ@f&&ﬁﬂﬁ nyﬂpg}g(%%gpgement with the engageopes) recessed

portion 75(HL? at the half-lo ﬁsmon at once, which can result in avoidance of the [[Eg

using a driver or theTike to change a spring const ant of

coil spring 58 and change an engaging force of the plunger 57
to each of the recessed portions 47(L), 48(HL), and 49(F),
thereby changing operation load associated with a | ock
operation, a half-lock operation, and a free operat ioninthe
horizontal-directionlock mechanism 32, sothateve nafteran
assembling work of the whole endoscope operating ap paratus 10
has been completed, the operation load of the lock operation
can be adjusted as a final adjustment or so as to s uit the
preferences of the operator.

[0038]

(Vertical-direction rotation operating part)

AsshowninFIG. 3, avertical-direction drive sha ft6l
havingthesecondpiniongear22batalowerendpo rtionthereof
isrotatablyprovidedcoaxiallywiththecentersha ft27outside
thecentershaft27andoutsidethehorizontal-dire ctiondrive
shaft28havingthefirstpiniongear22aatalowe rendportion
thereof. The second pinion gear 22b meshes with th e
vertical-directiondrive racks 21cand 21darranged abovethe
horizontal-direction drive racks 21a and 21b within the gear
box 26.

[0039]

Avertical-direction operating handle 62 is fixed toan
upperendportionofthevertical-directiondrives haft61,and
according to rotational operation of the vertical-d irection
operatinghandle 62,the second piniongear22bcan berotated
viathevertical-directiondriveshaft61toprotru deorretreat
the horizontal-directiondriveracks 21cand21d me shingwith
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[0056] FIG. 11 to FIG. 13 show a second embodiment of the endoscope operating apparatus 10
according to the present invention. An endoscope operating apparatus 112 according to the
second embodiment is different from the endoscope operating apparatus 10 according to the first
embodiment in configuration of the lock operating part 84 on the side of the vertical-direction operating
handle. Incidentally, same members as those of the first embodiment are attached with same
reference numerals, and explanation thereof is omitted. In the second embodiment, a leaf spring

pressure adiishpth 51868811883 dddneIdTEaT 2O ided pressure contactifg iRezRcal an

engagement.projection portion 117 to the position,definin mber 87 _can be adjusted by changing a
spring COHSE{J:IP C!)'PQ’Ieaf sﬂﬁﬁ@er%]téﬁ er 102 %}%Rﬁggd in S@lﬁpgperatiﬁ Fhandle 113 appropriately.

The leaf sphftfipptshigetiajustiagiiabchafesm 18¢ is @Behpdsil of thRaf spring member 102 which
is constitutebrialtirationtieataiegHeomes agamangktd, which is different frabeheviirst

embodime(r}h éiﬁﬂf%ﬂ?&ﬁﬁ%%%@.%@ﬁﬁbgﬁ 'ﬁé%eéb'fchgg Alpper face of the ar QAL A4 along a

widthwise direction by screws a sprlngaconstant adjusting member 103 covering

about a halt¥egidheREeHIRy AN liressamararaiR@ A an upper face portidh ¥ tie arm part 114
so as to bewhoimbleraiedgitheateragiprazienditelstiatisof Srmpen padt h14. [0057] Aasslzown in FIG.
13, in the Io&Iﬁ%@f‘tg@jgeﬁg}ﬁ)&&%ﬁ%g{g}%&ﬂg@ipmbodiment, a leaf spripgrEyeAiRgr mounting
part 115 formed in a flat rectangular shape recessed from an upper face of the arm part 114 over a
widthwise vﬁ%is BREQE HS‘ ‘'on the proximal end portion of the arm part 114. Screw holes 116
and 116 for[@R46dn of the leaf spring member 102 to the arm part 114 are formed on one end portion

of the leaf sglyg}gdgpm,@rtimpwgmﬁggﬁbh@ﬂy a widthwise direction thereof. The leaf spring

member 102 is composed of a [ ortion 102a arran within the leaf spring member mounting
part 115 and an e%egngﬁﬂé)ﬁ'v pr)]o'r i%r?qo b%v6 iR Dt '8vrﬁ1§/%/?avyét ataa];right angle in a berﬂffl{:)ortion 119

formed at aGiEz ah$hapforsofaraeadingtp st fa0a inarWi@thwise direction and fifi€her bent
outward at geigbhrogietind an epgegrigent prajeigon pettion and  a

vertical-direction lock mechanism 65 is provided wi thin the
recessed portion 64.

The vertical-direction lock mechanism 65 is compos ed of
alockmechanismsupportingmember66andalockop eratingpart
84rotatablysupportedbythelockmechanismsuppor tingmember
66, and the lock operating part 84 has afriction p art145,a
lock operating handle 85 which can actuate the fric tion part
145,andapositiondefiningmember87 provided bel owthelock
operating handle 85 and defining alock position, a half-lock
position and a free position.

[0041]

As shown in FIG. 3 and FIG. 4, the lock mechanism
supportingmember66iswhollyformedinanapproxi matelyshort
cylindrical shape andisfixed to anupperface por tionofthe
gear box 26. The lock mechanism supporting member 66 has a
cylindrical part 67 fixed to the gearbox 26 by as crew 69 and
alarge-diameter part68formedatan upperend por tionofthe
cylindrical part 67 and having a diameter larger th an the
cylindricalpart67,andisdisposedcoaxiallywith thecenter
shaft 27 outside the vertical-direction drive shaft 61.

Further,apositiondefiningmember87isfixedto aback
face portion of the large-diameter part 68 outside the
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117 projecting downward in a thickness direction is formed at a distal end portion of the extension
portion 102b. [0058] The leaf spring member 102 is fixed to the arm part 114 by inserting screws
(not shown) into the screw holes 116 and 116 at the distal end portion of the placing portion 102a in
the widthwise direction. Therefore, the leaf spring member 102 is configured such that the extension
portion 102a and the extension portion 102b exert a spring function along the thickness direction about
regions corresponding to the screw holes 116 and 116 and always bias the engagement projection

portion 117(g?limﬁngpﬂgﬁ@jstgggﬂg\pﬁfﬁip[g@)%@@tposition defining memﬂﬁje&i?}i,ﬁgow] As
shown in FIG, 1%gl

the spring constant adjusting member, 103 is provided with an adjusting part 107
formed in arﬁgﬁ_lal quﬁo&%%%@%@ﬁ@z’&&&%%@ %Fﬁl as:h?ﬁ%)n piece part 106 %Q#]E%q So as to be
bent approXifeaieBdat Witiyhd amgrealtiey therthiéRneesrarection ifa sidegsiece portion 104 of the
adjusting paitdihifanshtiavigesin adyitsing JeotirdOfoecanacsed of a long hole, apdéhiapring constant

adjusting rr?ﬁgg f&%éaiﬂéﬁ%gﬁ%ﬁ%%"?ﬁ%@@&ﬁ the arm part 114 viﬂ&&@ﬁﬁﬁ% and washers

109 to be movable between Ical rotation part 95 and the k In a lengthwise

direction of HEEHAN pAreieedge PeHioR dR SfileFaAUENSf the spring constarR@dj(3thg member 103
is attached torthedsmasad I98i sy cepbtoubcdhargan sfpgecmember 102 from titectbatie, and it has an

oblique sid%ﬁgﬁ'@p&%&mﬁgwggsyrm@jgv&%nmise direction of the Ieﬁ{ﬁ%g}g member 102.

defining member 87 is fixed to a back face portion
large-diameterpart68viaapluralityofholes79
the side edge portion 78 by screws 88.

An operation of the endoscope operating apparatus 112 according to this embodiment will
be describe@?@ﬁﬁﬁ[ockmechan|smsuppgrtlngmemb%ré)é?an thgeposnﬁ)n

of the
formedinside

[0042]

Engagement recessed portions 74(L), 75(HL), and 76 (F)
indicating a lock position L, a half-lock position HL, and a
freepositionFareprovidedonasurfaceportiono ftheposition
part77atpredeterminedintervalsalonganoutere dgeportion
via groove portions 81 and 82 formed in arc shapes. The
respective engagement recessed portions 74(L), 75(H L), and
76(F),andthegrooveportions8land82interposed therebetween
are provided on the same arc line with the same cur vature at
the same radial distance position from an axial cen ter ofthe
centershaft27. Further,screwportions83engage dwithscrew
portions 92 of a friction pad supporting member 90 described
later are formed in an inner peripheral portion of the
large-diameterpart68ofthelockmechanismsuppor tingmember
66.

[0043]

The friction part 145 is composed of a friction pa d 89
andthefrictionpadsupportingmember90fixingan dsupporting
thefrictionpad89. Thefrictionpadsupportingm ember90is
formed in a short cylindrical shape, is disposed so asto be
slidable vertically relative to the vertical-direct iondrive
shaft61,andisprovidedwithashaftpart91,the screwportion
92formedatalowerendportionoftheshaftpart 9landscrewed
to the screw portion 83, and a supporting portion 9 3 of the
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In this embodiment, when a pressing force of the engagement projection portion 117 to the position
defining member 87 is changed by using the leaf spring pressure adjusting mechanism 111, an
operator loosens the screws 108 and moves the spring constant adjusting member 103 along the
lengthwise direction thereof to change the spring constant of the leaf spring member 102. In this
case, FIG. 11 and FIG. 12 shows a state where the spring constant adjusting member 103 has
projected maximally to abut on the rotation part 95, where since the adjusting part 107 is in a state

where it COYREEiEhD MEURS PRIGRANBB RIS R{orRIINg member 102 moyaudefipdhe length sizes of
the placing 8 102a and the exter%ofnﬁortion 1 0,2b exposed from the obligue si%ﬁgﬁortion 120

rtign .
outward are mﬁ.era%a?rtmg %gtgpe ) r{HSds{Eh%t !)?Nn in FIG. 11 and FI an’ is
embodimeri)Sifitelian ERstB irtfedsite dfsudacar RPN Member 102 functionind 48& spring is the
shortest, the gy peiaiinoggomes the maximum, so that the engagement projection portion 117 is
brought intq@'g%%ure contact with the position defining member 87 most strongly. Therefore, in this
state, when'the operator rotationally operates the lock operating handle 113 to cause the engagement
projection portion 1MEHOEhGREEAERBH BT RE SRESRAFHIEIRERERI portions 74(L), 75EFEF and 76(F)
in order to qaurser il dokrork matindqreet 8dct dfitiot vertiedsioe can operate the loickajperating handle

113 with Str&pérﬁliﬁ'&rr\%%?éi%ﬁz [ROGAbwn i EI&efpWRETLIE Operator desires i, ppifpin rotational
operation o heglgck perating handle 113 with éofter clicking feeling, he/she[gl)ﬁsgrils he screws 108
ﬁ?g' |

and moves ¢ SR 'e%'jB@fi EMB F‘ﬁ)%hglréng the adjusting ho he direction of
the knob pashapedydahapglemandeedodixahgestseastaPs at a proper pdsitioae fromin this case,

since the plagiRgiROsHPALO8M isRxPREsEIAR therftlique side portion 120 fyethartasgely, the

effe_ctlve Ier%%[ﬂé%z’gno twgfrl% fo %(p?r%ﬁ%t%]rgg}ll)xeer d]ircl)é §§rving as 'Fhe Ieaf_sprln IS I[(%%q% rIﬁrger, and the
spring constantis’'made small,"so that the engagement projection portion 117 1s brought into pressure
contact witP8i& $sition defining member 87 more gently. Therefore, in this state, when the

operator rotationallyrepsuipissyting laekn@reeSoirgfikeddeahlipisecansge the engagemengfeajection

e ne TSRS ROIDAAL G P . el o) e o
softer clicki}ﬂjgééqw rt68ofthelockmechanismsuppor tingmember
66isdisposedatalowerendoftheinnercircumfe rentialface
oftherotationpart95,andthe supportingmember 90isformed
tohavesuchadiametricalsizeastobecapableof rotatealong
the large-diameter part 68 and an outer circumferen tial face
portion of a protruded ridge portion 97 of the lock mechanism
supporting member 66.
[0045]

Thehandlemainbody96hasanelongatedplate-sha pedarm
part 98 protruded by a predetermined length diametr ically
outward fromthe rotation part 95 and aknob part9 9formedat
a distal end portion of the arm part 98. A leaf sp ring part
101 having an engagement projection part 100 projec tingina
backfacedirectionisformedonabackface portio nofthearm
part 98 integrally with the arm part 98 in a region arranged
abovetheengagementrecessedportions74(L),75(HL ),and76(F)
indicating the lock position, the half-lock positio n,andthe
free positionwhenthelock operatinghandle 85is attachedto
the lock mechanism supporting member 66.

As shown in FIG. 10, the lock operating handle 85 is
integrally formed of such a metal as, for example, stainless
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Therefore, in the endoscope operating apparatus 112 according to the embodiment, even after the
endoscope operating apparatus has been assembled, an operator can conduct adjusting work of the
operation load for the lock operation easily and can perform rotational operation of the lock operating
part 84 with clicking feeling corresponding to his/her preference. [0064] Incidentally, in the first
embodiment and the second embodiment, the case where the lock operating part 46 on the side of the
horizontal-direction operating handle is composed of the plunger 57 biased by the coil spring 58 and

the cylindricabppsiHan-iaBRINGAIRIIREE BF1R5TWIdeEMeEREe recessed portionsyd éxfhqnd 49
engaged Wifth the distal end %ortign ofglfé) unrgjir 57..and (tjhe lock operating pgﬁ 84 on the side of the
vertical-direéﬂgha&%qgﬁﬁ%ﬁ RO D50 ?m%'?o%?( gperating handle 8 g\H%atrﬁje arm part 98
and the podftion defirfiymeaiddrearidemedaniasurveanglateshepe Has bléih described as an
example, bupihe gpndiguyaiione @klbadetkdpriatisigapartaqdadot limited to the ghevedeambodiments.

[0065] \ﬁiﬂqtﬁé%@ﬁé%#ﬁgﬁggﬁ%%&g@%%wBWQ"EIG' 14 to FIG. 1Qd|%%(:,1(§l ak operating

parts of the vertica may be composed of a position defining member

121 which iBRIHeNVHEFRRIEM 2 A iPRIRTh it RaEE 8k tiTand has engagement&@#®¥Rsed portions
132 (L), 13®QM46) and 134(F) similar to the recessedportions 47(L), 48(HL), and 49(F) formed in the

position defining mefabef 36 FYRSHIHMUIRIRAK PRRIBEAGARAIFE on the side of the,qine
horlzontal-d|recgg&é)feratln%gfandlﬁ)accordmg to the first embodiment, and a lock operating part 127

providing Wit SRIGTRATS & &)?QE ?f‘)}%rglﬁpgpring 138 to be cdﬁ&l@l@r&%gaging the
engagemeris 1e¢s@ dopengags 182 (&) gagBHe)! aecesse(Hpaiticidentally, same raeifdors as those in
each of the © &MA?PdMERs seetREREROINAIMSATEE reference numeral aggh gypiangtion thereof is
omitted. [0066{5 be Se,té\%?ng?énc"(n FlsGltiolnS’t}t"nheehlgﬁh o&frating part 127 accordingtltonthae tdhird
embodimentis composed of a oBR operating FARdie1B8%ormed in an approxima(fery Sort cylindrical
shape as afdlearapi®ided with a rotation part 129 having an engagement part 131 and an arm
part 130 provided SthasitQwhethittle ngngeatitennpesptiafaestfiih® rotation part 129 integrally, and a

position defiilq' 5@&?@&%&@98%@%W&pﬂfré%%%gét’@ﬁhﬂmhe gear box ZGﬁEE)atrﬁgnged ina

space within the“rotation part er portion o rotation part 129. The position defining

member 12TIARRAL e $IperBL & UBRIBRRFTREYLIHox 26 by screws 123HNYEBHR where the
center shaftt#ritieohpazida e mitetipredsuecsivaia?2Bvand the vertical-directitrtiuziosvehaft 61 have
penetrated fhgg00 @beﬁefgﬂngd’f‘efﬂ'@errje%%s[%@nportioﬁs fpwgrin{RlS. 15, the position defining

member 121 is.int'6 rally formed as an a ximately-disc member wholly, and it is composed of a
Jarge-diamERSALAPERHER D5 A% AR e HHEL. P& SEH position defining BAHSI98Tbrmed on

the large-digraietivagopionidda 231 raatgagainsartioinsd 126 édrmed at a lower pgedLtte

large-diameigr 2@ POMiOR7ELAL ) thefrictionpart145lowe rsslightly,
where the friction pad 89 is putin a slightly abut ting state
onthelowerfaceportion94,andwhentheengageme ntprojection
portion 100 is in engagement with the engagement re cessed
portion76(F),thefrictionpartl45islocatedat thelowermost
position, thefrictionpat89iscompletely separat edfromthe
lower face portion 94.
[0047]

An operation of the endoscope operating apparatus 10
according to this embodiment will be described belo W.

When operation of the endoscope is performed by th e
endoscopeoperatingapparatusl10accordingtothis embodiment,
an operator inserts the flexible tube (not shown) j oined and
fixedtothejointpart12oftheendoscopeapparat usmainbody
part 11 into a body of a person to be examined, and when
examination is performed, the operator inserts the flexible
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Three engagement recessed portions 132(L), 133(HL), and 134(F) indicating a lock position, a
half-lock position, and a free position are formed on the position defining part 125 along a
circumferential direction thereof like the first embodiment, and the position defining member 121 is
arranged in a space of the rotation part 129 such that the rotation part 129 can rotate via an 0-ring 135
while abutting on the large-diameter base portion 124. [0068] The engagement part 131
configured so as to be capable of engaging each of the engagement recessed portions 132(L),

133(HL), angdde3hio)Oh iy Rosilitinfinise RadAaRis iBrayded on the large-digpaeigichase portion
124. The e:q(%%ﬁerénent (E)a%t1 131 |salgl)rovided 'EM%] ag%linﬁgcal béde ]‘3q fixed at a lower end portion of a
circumferential fa gepo Rish SRAE glgti(%’l[)ar 2RI a dlgfhelt capgirection, a ball 137 arranged at
a distal endvgbiiteh@rentaynnarrRiin®bapaeézanikihe I9slcapable of advancingrRei@iigdeating, a coil

spring 138 yhithealitraisopiases tihirbalickbplemrgaapdindrical body outward 2gtésuadjusting screw
139 arrangeﬁq ]%Sgg rgnd portion of the cylindrical body 136 and capable of adjusting biasing force of
8

the coil spring 1 9] Further, the shape of the arm part 130 Integrally formed with the rotation
part 124 is the samid'ak t9at 8NthE'@rAiIfartds thandarzosabsiiasdan Incidentally, in FIG. 14, a

case wheredperatingdranadle@dy 4136 petenyed@ddhg lenemgehwise direction ofthd aith part 130
above the %@/Iﬁ’é‘ﬁiﬁé&@té@i’&'ﬁb%I@cﬁ'&éﬁtiﬂb’ﬁgﬁ@?” is made in order togppgepivally show that

the arm part 130 is formed integrally with the rotation part, and the arrangement relationship between
the arm paﬂPfgé’%ﬂH%g*b?)«ﬁd?\?ﬁ@&‘ﬂf%‘i@'?ﬁ g&r%ﬂgement at positions'B@FBgrlné)iCular to each
other, as sHolwpanseitbe p8IIR& STéds rRosgeibeatorssethowving a relationshifideédéen the position

26

defining member 1glig8¢4k8 |R¢teARREREb IR 12t HBd flo m the
lock position L shown in FIG. 6 where the plunger 5 7isin
engagementwiththerecessedportion47(L),theplu nger57gets
over the projection portion adjacent to the recesse d portion
47(L)whilemovingoutwardagainstthebiasingforc eofthecoil
spring 58, andthe plunger57iscausedtoengaget he adjacent
recessed portion 48(HL) (half-lock position) by the biasing
force of the coil spring 58.
[0048]

When the knob part 44 is further rotationally oper ated
inthe clockwise direction, the plunger 57 similarl yretreats
againstthebiasingforce ofthe coilspring58to getoverthe
adjacent projection portion and then advances by th e biasing
force of the coil spring 58 to engage the engagemen trecessed
portion 49(F) (the free position).

Inthis case, since the friction pad supporting pa rt37
constituting the friction part 34 rises in a direct ion ofthe
distalendportionofthecentershaft27duetoen gagementwith
thescrewpart41providedinthe centershaft27a ccordingto
rotation operation of the lock operating part 46 pe rformed by
theknobpart44 thefrictionpad36isseparated fromthebottom
face portion 33 of the hollow part 52 of the
horizontal-direction operating handle 29.

As aresult, since a braking force does not acts o nthe
horizontal-direction operating handle 29 atall, th e operator
canoperatethe horizontal-direction operating hand le 29 with



Therefore, in the lock operating part 127 according to this embodiment, when an operator changes the
lock state of the vertical-direction operating handle 63 appropriately, he/she rotates the arm part 130
appropriately. For example, when the vertical-direction operating handle 63 is put in a lock state,
as shown in FIG. 16, the ball 137 is disposed in the engagement recessed portion 132(F) by the
biasing force of the coil spring 138. When the operator performs transition from the lock state to the
half-lock state, he/she rotationally operates the arm part 130 in a clockwise direction in FIG. 16. In

this case, tha Bl kR4 IASHe RYRIGRS R RSN RAHARSARA0orming the engageg)sutt spcessed portion
132(L) frorr}‘!;t‘he.ocltgoo Iitior. Wh%HeJBe II@@? haslengaged the engaged r%&essegg Egrtion 132(L)
against the DI g|ﬁtga PO BHRE TONC g 938 %6 FibYe outward and reacheé ! j% nt recessed
portion 140Mpivwerd. Furtheraafentbiebeadingpajeadigdnthe projection portRRENEEHGBrming the
engagemergfregeasgcopgaien il a-iarfarazisiyythe haktlapk position against the bigginggorce of the
coil spring itian, of the engagement recessed portion 133(HL). Then, when the
operator peJFrJ?ogrrh\?G%wﬁll é?a?‘fé}eﬁ??omrﬁ i@m’%ﬁilock state to the free state, he/she further rotates the arm part
130 in the di8&Rlise direction to cause the ball 137 to get over another projection portion 133b forming
the engagement reCesesfdneordornidiBidito andagerse theobiflel Blutmget over the projectidin portion

134a formi @W% i rming the free positj ia: the adjacent
recessed pr('ﬁ%i{fig 141, th r!—:- ﬁﬁ&%ﬁ?ﬁﬁ% %%%?e@n%eﬁf%éethe biasing force §fg {Er)%b ?QIHSP%H% 138. [0072]

Therefore, i 10tk ra pﬁ%ﬁ% f?@tt%rt @ nb&dfHrent, since the positi efining
member 12808 zHspalsaidenttano fresatingiom glez Afovdine it is not protruded cetkeRsitienapparatus,

which is diffgreqg frae fbeitRrk AReRLIAEIPRIEK BbafEnlf in the first embodimeny pgdde second

embodimen& i Cﬁ%ur:]h gneﬁr\]/e%% an ggoa\{%clied { hea}eV\s/hen an gperator performs op%rsahtf'orqsof the
endoscope, Hs NSt FiRger O Lot s arelne%sly cau%ﬁ‘f‘by tRe position defining memBer,'so that the

lock state position RUEHEHgHE APRIAIAEAR BRERTIMatiBASItion feRde the lock operation {H&rt is
originally a freey pogfitantoneicbaliskn foisiivapeyaiotating the/she operates the bendiglpart, an

endoscope Qﬁggﬁb‘g@}p@&%%%{gﬁgmg@&%ﬁ jj9 member is not ?prﬁﬁgis i jde the

apparatus a operation can be improved can be provided according mbodiment.
[0073] manner as the above.
[0050]

Ontheotherhand, ontheside ofthe vertical-dir ection
operating handle 62, the operator rotates the lock operating
handle85constitutingthelockoperatingpart84s howninFIG.

8 from the lock position shown in FIG. 8 in the clo ckwise
directioninFIG.8tocausetheengagementproject ionportion
100 to engage the engagement recessed portion 76(F) (the free
position) via the engagement recessed portion 75(HL ) forming
thehalf-lockpositionofthepositiondefiningmem ber87shown
in FIG. 9.

Inthiscase, sincetheleafspring part 101 forme dwith
theengagementprojectionportion100isalwaysput inabiased
state to the position defining member 87, the opera tor, with
proper clicking feeling, separates the engagement p rojection
portion100fromtheengagementrecessedportion74 (L)(thelock
position) to cause the engagement projection portio n 100 to
engage the engagement recessed portion 74(HL) (the half-lock
position) viathe groove portion 81 andthen cause thesameto
engage the engagement recessed portion 76(F) (the f ree

position) via the groove portion 82.
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Incidentally, in this embodiment, the endoscope operating apparatus used in the endoscope as
medical equipment inserted into a human body for use has been explained as an example, but a body
to be examined is not limited to a human body, it may be a machine, an apparatus, or the like, and the
endoscope operating apparatus can be applied to endoscope apparatuses having various
applications. Further, respective constituent members constituting the endoscope operating apparatus
according to the present invention are not limited to the members described in this text and they can
be modifie Qj@gqqding their configurations appropriately within the scope of the present invention
described in cIaimsnilndgstrial ,%%Plaagzilité{é 07%1 iﬂnce Hf present invention ca‘n Q(e widely
applied to the endos %rg 0(5896}%| éJ' A ?ﬂ TS '%ﬂ?z; pplicability. [Explanaetg(ﬁ of Reference
Numerals] [QRFSITOENRIB G4 ceyfornTso ANeNG kEARINg DS 11ENDOSCOPENSHEFHERATUS MAIN
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BODY 12J@dTrichdhlpad supporting member 90 constituting the lock
operatingpart84lowerstowardtheproximalendpo rtionofthe
centershaft27 duetoengagementbetweenthe screw portion83
provided in the lock mechanism supporting member 66 and the
screw portion 92 of the friction pad supporting mem ber 90, so
thatthefrictionpad89isseparatedfromthelowe rfaceportion
94 of the recessed portion 64 of the vertical-direc tion
operating handle 62.

As aresult, since a braking force does not acts o nthe
vertical-directionoperatinghandle62atall,the operatorcan
rotationally operate the vertical-direction operati ng handle
62 with a very small operating force and can bend t he bending
partatthedistalendportionoftheflexibletube easilyupward
anddownward,andtheoperatorcanbendthebending partatthe
distalendportionoftheflexibletubeleftwardan drightward
with a very small operating force. Further, whent he bending
parthasabuttedoneachregionofinternalorgans, itcanbend
easily, thereby preventing an organ from being inju red.
[0052]

Therefore,sincetheleafspringpartlOlisalway shiased
tothe position defining member 87, the engagement projection
portion 101 engages each of the engagement recessed portions
74(L),75(HL),and76(F)bythebiasingforce,and theoperator
canoperatethevertical-directionoperatinghandle 62fromthe
lock position to the free position via the half-loc k position
with proper clicking feeling while recognizingthe respective
positions.

[0053]

Thereafter, when the operator has found a region t o be
fully examined or a region to be cured on an inner wall face
of an organ to be examined, he/she rotates the lock operating
part 46 and the lock operating part 84 in a counter clockwise
directiontocausetheplunger57 oftheknobpart 44toengage



13LIGHT GUIDE CABLE CONNECTION PART 14GAS FEEDING/WATER FEEDLING VALVE
15BODY 16VERTICAL-DIRECTION ROTATION OPERATING PART 17HORIZONTAL-DIRECTION
ROTATION OPERATING PART 18WIRE 18a HORIZONTAL-DIRECTION CONTROL WIRE 18b
HORIZONTAL-DIRECTION CONTROL WIRE 18c VERTICAL-DIRECTON CONTROL WIRE 18d
VERTICAL-DIRECTON CONTROL WIRE 19DRIVE PART

therecessed portion48(HL)(the half-lock position) and cause
the engagement projection portion 100 of the lock o perating
handle 85to engage the engagement recessed portion 75(HL)in
the same manner asthe above and bringsthe bending partclose
toatargetregionwhile puttingboththehorizonta I-direction
operatinghandle29andthevertical-directionoper atinghandle
62 in their half-lock states.

[0054]

When the operator actually cuts away a region to b e
examined using a forceps or the like, he/she furthe r rotates
the lock operating part 46 and the lock operating p art84in
the counterclockwise direction to cause the plunger 57 ofthe
knobpart44toengagetherecessedportion47(L)a ndcausethe
engagementprojectionportion1000fthelockopera tinghandle
85to engage the recessed portion 74(L) to achieve the locked
state, thereby imparting large braking force to bot h the
horizontal-direction ~ operating handle 29 and the
vertical-direction operating handle 62 such that th e
horizontal-direction  operating handle 29 and the
vertical-direction operating handle 62 do not rotat e easily.
[0055]

Accordingly, regarding operations ofthelock oper ating
parts 46 and 86, the operator can perform operation sfromthe
free state to the half-lock state and the lock stat e while
recognizingthefreeposition,thehalf-lockpositi on,thelock
position with clear clicking feeling, and he/she ca nformthe
free state, the half-lock state, and thelock state easilyand
rapidly, which results in excellent operability.

Further regardingthelockoperatinghandle85ac cording
to this embodiment, since the leaf spring part 101 having the
engagementprojection portion 100 projectinginthe backface
directionandthearmpart98areintegrallyformed frommetal
suchasstainlesssteel,andtheyareformedinelo ngatedplate
shapes having predetermined sizes, for example, whe n the
engagement projection portion 100 is located at the lock
position in such a state that it has engaged the en gagement
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200PERATING PART 21RACK 21a HORIZONTAL-DIRECTION DRIVE RACK 21b
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PINION GEAR 23ROTATION OPERATING MECHANISM 24LOCK MECHANISM

recessed portion 74 and the bending part of the fle xible tube
initslockstateispulledoutfromaninternalor ganofaperson
tobeexamined,andtheoperatorhasrealizedthat thereissuch
ariskthatthebendingpartabutsaninnerwallof theinternal
organ, he/she lifts up the knob part 99 upward with his/her
fingerstoslightly bendthe arm part98 upward and causesthe
engagement projection portion 100 to engage the eng agement
recessed portion 76(F) which is the free position f rom the
engagementrecessed portion 74(L) withoutengagemen twiththe
engagement recessed portion 75(HL) at the half-lock position
at once, which can result in avoidance of the risk.

[0056]

FIG. 11 to FIG. 13 show a second embodiment of the
endoscope operating apparatus 10 according to the p resent
invention.

An endoscope operating apparatus 112 according to the
second embodiment is different from the endoscope o perating
apparatusl0accordingtothefirstembodimentinc onfiguration
of the lock operating part 84 on the side of the
vertical-direction operating handle. Incidentally, same
membersasthoseofthefirstembodimentareattach edwithsame
reference numerals, and explanation thereof is omit ted.

In the second embodiment, a leaf spring pressure
adjusting mechanism 111 configured such that a pres sure
contactingforceofanengagementprojectionportio nll7tothe
positiondefiningmember87canbeadjustedbychan gingaspring
constantofaleafspringmemberl02providedina lockoperating
handle 113 appropriately.

The leaf spring pressure adjusting mechanism 111 i S
composed ofthe leafspringmember 102 whichiscon stitutedas
amemberseparatedfromanarmpart114,whichisd ifferentfrom
the firstembodiment, and whose proximal end portio nisfixed
toanupperfaceofthearmpartll1l4alongawidthw isedirection
by screws (not shown), and a spring constant adjust ing member
103 covering about a half of the leaf spring member 102 and
arranged on anupper face portion ofthe arm part 1 l4soasto
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be movable along the lengthwise direction ofthe ar mpart114.
[0057]

As shown in FIG. 13, in the lock operating handle 113
accordingtothisembodiment,aleafspringmember mountingpart
115formed inaflat rectangular shape recessed fro m an upper
face ofthe arm part 114 over awidthwise whole are aisformed
on the proximal end portion of the arm part 114.

Screw holes 116 and 116 for fixation of the leaf s pring
member 102 to the arm part 114 are formed on one en d portion
of the leaf spring member mounting part 115 in a wi dthwise
direction thereof.

Theleafspringmemberl02iscomposedofaplacin gportion
102a arranged within the leaf spring member mountin gpart115
andanextensionportion102bwhichisbentdownwar dataright
angleinabentportion119formedatarearendpo rtionofthe
placingportion102ainthewidthwisedirectionand furtherbent
outwardatarightangle,andanengagementproject ionportion
117 projecting downward in a thickness directionis formed at
a distal end portion of the extension portion 102b.

[0058]

The leaf spring member 102 is fixed to the arm par t114
by inserting screws (not shown) into the screw hole s 116 and
116 at the distal end portion of the placing portio n102ain
thewidthwisedirection. Therefore,theleafsprin gmemberl02
is configured such that the extension portion 102a and the
extension portion 102b exert a spring function alon g the
thickness direction about regions corresponding to the screw
holes 116 and 116 and always bias the engagement pr ojection
portionl1l7formedatthedistalendportiontoward theposition
defining member 87.

[0059]

AsshowninFIG.12,thespringconstantadjusting member
103isprovidedwithanadjustingpart 107 formedi naflatand
approximately-trapezoidal shape and afixation piec epart106
formed so as to be bent approximately at a right an gle along
the thickness direction in a side piece portion 104 of the
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350PERATING KNOB 36FRICTION PAD 37FRICTION PAD SUPPORTING PART 380PENING
39GROOVE PORTION (PRESSURE BONDING PREVENTING PART) 40PROJECTION PORTION
41SCREW PORTION 42SCREW HOLE 43DISK-SHAPED PART 44KNOB PART 45SCREW

adjusting part 107 and having an adjusting hole 105 composed
of a long hole, and the spring constant adjusting m ember 103
isfixed to a side face portion of thearm part 114 viascrews
108andwashers109tobemovablebetweentheshort cylindrical
rotationpart95andtheknobpart99inalengthwi sedirection

of the arm part 114.

The adjusting part 107 of the spring constant adju sting
member 103 is attached to the arm part 98 so as to cover the
leaf spring member 102 from the above, and it has a n oblique
sideportion120arrangeobliquelyalongawidthwis edirection
of the leaf spring member 102.

[0060]

An operation of the endoscope operating apparatus 112
according to this embodiment will be described belo W.

In this embodiment, when a pressing force of the
engagement projection portion 117 to the position d efining

member87ischangedbyusingtheleafspringpress

ureadjusting

mechanism111,anoperatorloosensthescrews108a ndmovesthe
spring constant adjusting member 103 along the leng thwise
direction thereof to change the spring constant of the leaf
spring member 102.

Inthiscase,FIG.11andFIG. 12showsastatewh erethe
spring constant adjusting member 103 has projected maximally
toabutontherotationpart95,wheresincethead justingpart
107 isin a state where it covers the placing porti on 102a of
theleafspringmember102mostwidely,thelength sizesofthe
placingportion102aandtheextensionportion102b exposedfrom
the oblique side portion 120 outward are small.

[0061]

As aresult, in the state shown in FIG. 11 and FIG .12,
inthisembodiment, since an effectivelengthsize oftheleaf
springmember 102 functioningasaspringisthesh ortest,the
spring constant becomes the maximum, so that the en gagement
projection portion 117 is brought into pressure con tact with
the position defining member 87 most strongly.

Therefore,inthisstate,whentheoperatorrotati onally
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operatesthelockoperatinghandle 113tocausethe engagement
projectionportionl17toengageeachoftheengage mentrecessed
portions 74(L), 75(HL), and 76(F) in order to cause the lock
operating part 84 to function, he/she can operate t he lock
operating handle 113 with strong clicking feeling.

[0062]

Further,whentheoperatordesirestoperformrota tional
operationofthelockoperatinghandle113withsof terclicking
feeling, he/she loosens the screws 108 and moves th e spring
constantadjusting member 103 along the adjusting h ole105in
the direction of the knob part 110 by an appropriat e sizeto
fix the screws 108 at a proper position.

Inthis case, since the placing portion 102ais ex posed
fromtheobliquesideportion120furtherlargely, theeffective
length size of the leaf spring member 102 serving a sthe leaf
spring is made larger, and the spring constantism ade small,
sothatthe engagement projection portion 117 is br oughtinto
pressure contact with the position defining member 87 more
gently.

Therefore,inthisstate,whentheoperatorrotati onally
operatesthelockoperatinghandle 113tocausethe engagement
projectionportionl17toengageeachoftheengage mentrecessed
portions 74(L), 75(HL), and 76(F) in order to cause the lock
operating part 84 to function, he/she can operates the lock
operating handle 113 with softer clicking feeling.

[0063]

Therefore, in the endoscope operating apparatus 11 2
accordingtotheembodiment,evenaftertheendosco peoperating
apparatushasbeenassembled,anoperatorcancondu ctadjusting
work of the operation load for the lock operation e asily and
canperformrotationaloperationofthelock operat ingpart84
with clicking feeling corresponding to his/her pref erence.
[0064]

Incidentally, in the first embodiment and the seco nd
embodiment, the case where the lock operating part 46 on the
side ofthe horizontal-direction operating handlei scomposed

33



57PLUNGER 58COIL SPRING 59LARGE-DIAMEER PART 60SCREW 61VERTICAL-DIRECTION
DRIVE SHAFT 62VERTICAL-DIRECTION OPERATING HANDLE 63PROJECTION PORTION
64RECESSED PORTION 65VERTICAL-DIRECTION LOCK MECHANISM 66LOCK MECHANISM
SUPPORTING MEMBER

oftheplungers7biasedbythecoilspring58and thecylindrical

positiondefiningmember86providedwiththereces sedportions
47,48,and49engagedwiththedistalendportion oftheplunger

57, and the lock operating part 84 on the side of t he
vertical-direction operating handle is composed of the lock
operating handle 85 having the arm part 98 and the position
defining member 87 formed in a curved plate shape h as been
described as an example, but the configurations of the lock
operating parts are not limited to the above embodi ments.
[0065]

Forexample, like athirdembodimentshowninFIG. 14to
FIG. 16, both lock operating parts of the vertical- direction
operating handle 62 may be composed of a position d efining
memberl21whichiswhollyformedinanapproximate ly-discshape
andhasengagementrecessedportions132(L),133(HL Jand134(F)
similartotherecessedportions47(L),48(HL),and 49(F)formed
in the position defining member 86 constituting the lock
operating part 46 on the side of the horizontal-dir ection
operatinghandleaccordingtothefirstembodiment, andalock
operating part 127 providing with a ball 137 which is always
biased by a coil spring 138 to be capable of engagi ng the
engagement recessed portions 132(L), 133(HL), and 1 34(F).
Incidentally, same members as those in each of the above
embodiments are attached with same reference numera | and
explanation thereof is omitted.

[0066]

AsshowninFIG.15,thelockoperatingpartl27a ccording
tothethirdembodimentiscomposedofalockopera tinghandle
128 formed in an approximately short cylindrical sh ape as a
wholeandprovidedwitharotationpart129having anengagement
part 131 and an arm part 130 provided so as to prot rude from
acircumferentialfaceoftherotationpart129int egrally,and
a position defining member 121 fixed to an upper fa ce portion
ofthe gearbox 26 and arrangedin a space withint he rotation
part 129 in a lower portion of the rotation part 12 9.

The position defining member 121 is fixed to the u pper
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face portion ofthe gearbox 26 by screws 123ina state where
the center shaft 27, the horizontal-direction drive shaft 28
andthe vertical-directiondrive shaft 61 have pene trated the
position defining member 121.
[0067]

AsshowninFIG. 15, the position defining member 121is
integrally formed as anapproximately-discmemberw holly,and
it is composed of a large-diameter base portion 124 , a
small-diameter disc-shaped position defining part 1 25 formed
onthelarge-diameterbaseportion124,andfixing portions126
formed at a lower portion of the large-diameter bas e portion
124.

Threeengagementrecessed portions 132(L), 133(HL) ,and
134(F) indicating a lock position, a half-lock posi tion, and
a free position are formed on the position defining part 125
along a circumferential direction thereof like the first
embodiment, and the position defining member 121 is arranged
inaspaceoftherotationpart129suchthatther otationpart
129 can rotate via an O-ring 135 while abutting on the
large-diameter base portion 124.
[0068]

The engagement part 131 configured so as to be cap able
of engaging each of the engagement recessed portion s 132(L),
133(HL), and 134(F) of the position defining part 1 25 is
provided on the large-diameter base portion 124. T he
engagement part 131 is provided with a cylindrical body 136
fixedatalowerend portionofacircumferential f ace portion
oftherotationpart 129 alongadiametricaldirect ion,aball
137 arranged at a distal end portion of the cylindr ical body
136soastobecapableofadvancingandretreating ,acoilspring
138whichalwaysbiasestheball 137 fromthecylin dricalbody
outward, and an adjusting screw 139 arranged at a r ear end
portion of the cylindrical body 136 and capable of adjusting
biasing force of the coil spring 138.
[0069]

Further,theshape ofthearmpart 130integrally formed
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withthe rotation part 124 is the same as that of t he arm part
98 in the first embodiment.

Incidentally, in FIG. 14, a case where the cylindr ical
body 136 is arranged along a lengthwise direction o fthe arm
part 130 above the arm part 130 is shown, but in FI G. 14,
illustrationismadeinordertoconceptuallyshow thatthearm
part 130 is formed integrally with the rotation par t,and the
arrangement relationship between the arm part 130 a nd the
cylindrical body 136 lies in arrangement at positio ns
perpendicular to each other, as shown in FIG. 16. FIG.16is
a sectional view showing a relationship between the position
defining member 121 and the lock operating handle 1 28.
[0070]

Therefore, in the lock operating part 127 accordin gto
thisembodiment,whenanoperatorchangesthelock stateofthe
vertical-direction operating handle 63 appropriatel y, he/she
rotates the arm part 130 appropriately.

For example, when the vertical-direction operating
handle 63isputinalock state,asshowninFIG. 16, theball
137 is disposed in the engagement recessed portion 132(F) by
the biasing force of the coil spring 138. When the operator
performstransitionfromthelockstatetothehalf -lockstate,
he/she rotationally operates the arm part 130 in a clockwise
direction in FIG. 16.

Inthiscase theballl37getsovertheprojectio nportion
132a forming the engagement recessed portion 132(L) from the
lock position where the ball 137 has engaged the en gaged
recessed portion 132(L) against the biasing force o fthe coll
spring 138 to move outward and reaches the adjacent recessed
portion 140.

[0071]

Thereafter,theball137getsovertheprojection portion
133a forming the engagement recessed portion 133(HL ) forming
the half-lock position against the biasing force of the coll
spring 138andreachesthe positionoftheengageme ntrecessed
portion133(HL). Then,whentheoperatorperforms changefrom
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the half-lock state to the free state, he/she furth errotates
the arm part 130 in the clockwise direction to caus e the ball
137 to get over another projection portion 133b for ming the
engagementrecessed portion 133(HL) and cause the b all 137to
get over the projection portion 134a forming the en gagement
recessed portion 134(F) forming the free position v ia the
adjacentrecessedportion141,therebyachievingen gagementby
the biasing force of the coil spring 138.

[0072]

Therefore, in the lock operating part 127 accordin gto
this embodiment, since the position defining member 125 is
disposed within the rotation part 129 anditis not protruded
outside the apparatus, which is different from the lock
operatingparts84and127inthefirstembodiment andthesecond
embodiment, suchaneventcanbeavoidedthatwhen anoperator
performs operation of the endoscope, his/her finger or cloth
is carelessly caught by the position defining membe r,sothat
thelockstate positionischanged, whichaffectse xamination.

Since the lock operation part is originally a very
important mechanism for an operator when he/she ope rates the
bending part, an endoscope operating apparatus wher e the
position defining memberis notexposed outside the apparatus
and safety of operation can be improved can be prov ided
according to this embodiment.

[0073]

Incidentally, in this embodiment, the endoscope
operatingapparatususedintheendoscopeasmedica lequipment
inserted into a human body for use has been explain ed as an
example, but a body to be examined is not limited t 0 a human
body, it may be a machine, an apparatus, or the lik e, andthe
endoscope operating apparatus can be applied to end oscope
apparatuseshavingvariousapplications. Further, respective
constituent members constituting the endoscope oper ating
apparatus according to the present invention are no t limited
tothe membersdescribedinthistextandtheycan be modified
regardingtheirconfigurationsappropriatelywithin thescope
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of the present invention described in claims.
[Industrial Applicability]

[0074]

Sincethe presentinventioncanbewidelyapplied tothe
endoscope  operating apparatus, it has industrial
applicability.

[Explanation of Reference Numerals]
[0075]

10 ENDOSCOPE OPERATING APPARATUS

11 ENDOSCOPE APPARATUS MAIN BODY

12 JOINT PART

13 LIGHT GUIDE CABLE CONNECTION PART
14 GAS FEEDING/WATER FEEDLING VALVE
15 BODY

16 VERTICAL-DIRECTION ROTATION OPERATING PART
17 HORIZONTAL-DIRECTION ROTATION OPERATING PART
18 WIRE

18a HORIZONTAL-DIRECTION CONTROL WIRE
18b HORIZONTAL-DIRECTION CONTROL WIRE
18c VERTICAL-DIRECTON CONTROL WIRE
18d VERTICAL-DIRECTON CONTROL WIRE

19 DRIVE PART

20 OPERATING PART

21 RACK

2la HORIZONTAL-DIRECTION DRIVE RACK
21b HORIZONTAL-DIRECTION DRIVE RACK
21c VERTICAL-DIRECTION DRIVE RACK

21d VERTICAL-DIRECTION DRIVE RACK

22 PINION GEAR

22a FIRST PINION GEAR

22b SECOND PINION GEAR

23 ROTATION OPERATING MECHANISM

24 LOCK MECHANISM

25 ANGLE ADJUSTING HOLDER

26 GEAR BOX

28 CENTER SHAFT
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112 ENDOSCOPE OPERATING APPARATUS 113 LOCK OPERATING HANDLE 114 ARM PART
115 LEAF SPRING MEMBER MOUNTING PART 116SCREW HOLE 117 ENGAGEMENT
PROJECTION PORTION 118 WIDTHWISE-DIRECTION REAR END PORTION 119BENT PORTION
1200BLIQUE SIDE PORTION 121POSITION DEFINING MEMBER 123SCREW

28 HORIZONTAL-DIRECTION DRIVE SHAFT

29 HORIZONTAL-DIRECTION OPERATING HANDLE
30 PROJECTION PORTION

31 RECESSED PORTION

32 HORIZONTAL-DIRECTION LOCK MECHANISM
33 BOTTOM FACE PORTION

34 FRICTION PART

35 OPERATING KNOB

36 FRICTION PAD

37 FRICTION PAD SUPPORTING PART

38 OPENING

39 GROOVE PORTION (PRESSURE BONDING PREVENTING PART
40 PROJECTION PORTION

41 SCREW PORTION

42 SCREW HOLE

43 DISK-SHAPED PART

44 KNOB PART

45 SCREW

46 LOCK OPERATING PART (HORIZONTAL-DIRECTION OPERATING
HANDLE SIDE)

47(L) RECESSED PORTION (LOCK POSITION)

48(HL) RECESSED PORTION (HALF-LOCK POSITION)
49(F) RECESSED PORTION (FREE POSITION)

50 ENGAGEMENT PART

51 CYLINDRICAL MEMBER

52 HOLLOW PART

53  CYLINDRICAL SPACE PART

54 HOLE

55 SCREW

56 HORIZONTAL HOLE

57 PLUNGER

58 COIL SPRING

59 LARGE-DIAMEER PART

60 SCREW

61 VERTICAL-DIRECTION DRIVE SHAFT

62 VERTICAL-DIRECTION OPERATING HANDLE
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124 LARGE-DIAMETER BASE PORTION 125 POSITION DEFINING PART 126FIXING PORTION
127 LOCK OPERATING PART 128 LOCK OPERATING HANDLE 129 ROTATION PART 130 ARM
PART 131 ENGAGEMENT PART 132(L)ENGAGEMENT RECESSED PORTION (LOCK POSITION)
133(HL)ENGAGEMENT RECESSED PORTION (HALF-LOCK POSITION) 134(F)ENGAGEMENT
RECESSED PORTION (FREE POSITION)

63  PROJECTION PORTION
64 RECESSED PORTION

65  VERTICAL-DIRECTION LOCK MECHANISM

66  LOCK MECHANISM SUPPORTING MEMBER

67  CYLINDRICAL PART

68  LARGE-DIAMETER PART

69  SCREW

70  SUPPORTING PART

73 MOUNTING PART

74(L) ENGAGEMENT RECESSED PORTION (LOCK POSITION)
75(HL)ENGAGEMENT RECESSED PORTION (HALF-LOCK POSITION)
76(F) ENGAGEMENT RECESSED PORTION (FREE POSITION)
77  POSITION PART

78  SIDE EDGE PORTION

79  HOLE

81  GROOVE PORTION

82  GROOVE PORTION

83  SCREW PORTION

84  LOCKOPERATINGPART(VERTICAL-DIRECTIONOPERATIN GHANDLE
SIDE)

85 LOCK OPERATING HANDLE

86  POSITION DEFINING MEMBER

87  POSITION DEFINING MEMBER

88  SCREW

89  FRICTION PAD

90  FRICATION PAD SUPPORTING MEMBER

91  SHAFT PART

92  SCREW PORTION

93  SUPPORTING PORTION

94  LOWER FACE PORTION

95  ROTATION PART

96  HANDLE PART

97  PROTRUDED RIDGE PORTION

98  ARM PART

99  KNOB PART

100 ENGAGEMENT PROJECTION PORTION
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1350-RING 136CYLINDRICAL BODY 137BALL 138COIL SPRING 139 ADJUSTING SCREW
140RECESSED PORTION 141RECESSED PORTION 142 COVER MEMBER 143 GROOVE
PORTION 144 COVER MEMBER

101
102
102a
102b
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
123
124

LEAF SPRING MEMBER

LEAF SPRING MEMBER

PLACING PROTION

EXTENSION PORTION

SPRING CONSTANT ADJUSTING MEMBER
SIDE PIECE PORTION

ADJUSTING HOLE

FIXATION PIECE PART

ADJUSTING PART

SCREW

WASHER

KNOB PART

LEAF SPRING PRESSURE ADJUSTING MECHANISM
ENDOSCOPE OPERATING APPARATUS
LOCK OPERATING HANDLE

ARM PART

LEAF SPRING MEMBER MOUNTING PART
SCREW HOLE

ENGAGEMENT PROJECTION PORTION
WIDTHWISE-DIRECTION REAR END PORTION
BENT PORTION

OBLIQUE SIDE PORTION

POSITION DEFINING MEMBER

SCREW

LARGE-DIAMETER BASE PORTION

125 POSITION DEFINING PART

126
127
128
129
130
131

132(L)

FIXING PORTION
LOCK OPERATING PART
LOCK OPERATING HANDLE
ROTATION PART
ARM PART
ENGAGEMENT PART
ENGAGEMENT RECESSED PORTION (LOCK POSITION)

133(HL) ENGAGEMENT RECESSED PORTION (HALF-LOCK POSITION)

134(F)

135

ENGAGEMENT RECESSED PORTION (FREE POSITION)
O-RING
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145FRICTION PART 146 COVER MEMBER WHAT IS CLAIMED IS: [CLAIM 1] An operating
apparatus of an endoscope which is provided with a flexible tube inserted into a body to be examined
and having a bending part at a distal end thereof and which performs work by bending the bending
part according to a manual operation, comprising: a drive part which can pull a wire which is
disposed in the flexible tube, a distal end of the wire being fixed to the bending part and the wire
bending the bending part; and an operating part which operates the drive part; wherein the drive part
has a rack q@ggnected t\NiHR NG asd @ypinion gear meshing with the rack, the operating part is
provided Wiﬁr%? rotation operating mechanism which can rotationally drive the pinion gear according to
manual operation operator, and the rotation operating mechanism has a lock mechanism which
can impart Brgking3eHeI6 BH\Sperating part of the rotation operating mechanism,
whereinthewgeispmmlegdwiNave brEzgntal-direction control wires for performing attitude control of the
bending parf Jﬁftw(}x{gég%g%v%gzﬁ wo vertical-direction control wires for performing attitude
control of the bending part upward and downward, racks joined to the four wires, respectively, are
provided, a¥tdt pilﬁgé)@ &%T\Whhhe horizontal-direction control wires and a second pinion
gear meshing2vithGlaa Rt ivEHdiBERON control wires are provided, a horizontal-direction rotation
operating pa4vhighrsap opeptR e f|st pinion gear manually and a vertical-direction rotation
operating part which_can operate the second pinion gear manually are provided, and wherein the
lock mechahf&m is%%()%%%l\é pond to each of the horizontal-direction rotation operating part
and the verfidal-difeiion IfotdtiARdpberating part.
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[Claim 2] The operating apparatus of an endoscope according to claim 1, wherein the lock
mechanism is provided with a friction part which is disposed so as to be capable of being brought into
pressure contact with the rotation operating part or being separated therefrom, and a lock operating
part which can move the friction part such that the friction part is brought into pressure contact with the
rotation operating part or separated therefrom, and the rotation operating part is composed of an
operating handle which rotates along an extension direction of the wire, the friction part is formed of a
pad which g ag hepglmtegpressure contact with the operating handle or separated therefrom, and
the lock operating part is configured so as to move the pad such that the pad is brought into pressure
contact with the operating handle or separated therefrom. [Claim 3] The operating apparatus of
an endoscdfd-At¥biding to claim 2, wherein the lock mechanism is provided in the operating handle

and the lock operax'\rn@p@raimggpmaodst@faa@ww@q)goﬂﬂmg@f a lock position, gyi@gdfeock position,

and a free iti with an lock operatin |sposed
coaxially WW%@ [@)p%rrbj\? m%gﬁ%%?fer%e ro ate@gé)agsﬁogﬁ defining member for%%n%bd‘ljﬁ} a position
part which C&Y 58 ?ﬂfﬂﬁﬁ@é@%ﬁﬁﬁ?ﬁ%@% fRiaBdWtation of the lock opEFARRE AR, and an
engagemenvpikih yiokicticgtn ebgadm tipa tiaresp pdisgimasnairthe position partukdbpm@tioember. [Claim 4]
The operating grajus of an endoscope according to claim 3, wherein the position defining member
is formed of a cyhn%{rg;al memb rran d'and flxe%Ii aX|§_I Ilﬁ5]{)W|th the operating handl(g recessed
portions indicating 'M?CQEHB HH“WK% i fie free position are pfo¥ifled on a
circumferertfmffaxbﬁftu@c&kﬂlﬁﬂd:ahd"@‘mm&ﬁ@@g(flrcumferentlal directionxeftietlrglindrical
member, thBémﬁﬁ@“ﬁthﬁﬂG'QHé Wfﬂ@%ﬁd?ﬁbﬁﬂ@ FEiRg PRgagement member igfemgd of a

rod- shaped me er érow on the kngb and blas[ed toward a rotation center rgctlon of the knob
ehan ichoperatesthedrive re
[Claim 5] THE'® |ng apparatus of an en osCope according to claim 4 W erein the knob is

provided w.ﬂ@ﬁ%@%@ﬁé@%@ﬂ@dﬁ@ﬁ@%ﬁ AR Bsing force of the roQ%@féB@ﬁWﬁ@mber [Claim

6] with the rack, the operating partis provided with arotation
operating mechanism which can rotationally drive th e pinion
gear according to manual operation of an operator, and the
rotation operating mechanism has a lock mechanism w hich can
impart braking force to an operating part of the ro tation
operating mechanism,

wherein the wire is provided with two
horizontal-direction control wires for performing a ttitude
control of the bending part leftward and rightward, and two
vertical-direction control wires for performing att itude
control of the bending part upward and downward, ra cksjoined
tothe four wires, respectively, are provided, afi rst pinion
gear meshing with the horizontal-direction control wires and
a second pinion gear meshing with the vertical-dire ction
control wires are provided, a horizontal-direction rotation
operatingpartwhichcanoperatethefirstpiniong earmanually
and a vertical-direction rotation operating part wh ich can
operate the second pinion gear manually are provide d, and

whereinthe lock mechanismis provided to correspo ndto
each of the horizontal-direction rotation operating part and

the vertical-direction rotation operating part.
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The operating apparatus of an endoscope according to claim 4, wherein the position defining member
is formed of a plate-shaped member arranged and fixed coaxially with the operating handle, recessed
portions indicating the lock position, the half-lock position, and the free position are provided on a flat
face portion of the plate-shaped member along a rotation direction of the lock operating handle, the
lock operating handle is formed as an arm part having a leaf spring part, and the engagement member
is formed of a projection portion provided on the leaf spring part. [Claim 7] The operating
apparatus qmrﬂ oscope according to claim 6, wherein the arm part is provided with a pressure

adjusting part which can ad tasprln res re ofth Ieafs rn t. [Claim 8] The operating
apparatus of an eﬁﬁ%gc%% é@%raﬁﬁa? H%u f“\Neﬁ% %c&p f?gp gﬂg Wt is provided Wlth?% friction pad

and a supp@wiﬁalnwbsp@lﬂﬁh@Wm@ﬁbﬁrmamIantpw@eszlmtg face of the frictiG@iedief formed with a
pressure bmmmemmgambi@mgaamr@ﬂb@mgl pressure bondingbsigkrentthe braking face

and the rotagtfggsc%ﬁgrggﬂgaeﬁw Alfﬂﬂ'énr818tl on (#)e?%& i }kg% paratus of an endo§ct9&ﬁ Ffccordlng to

claim 8, wheréin iction pa Is formed In a aving an opening at a cefitral portion
thereof, an$BRIHEH AR RNSHRIRHIPBEHERNE RBTHNBIEd of a spiral groolEéMBABKEormed along
a circumferémgifricticegpiart si¢hefacteictohr @hairis bo] The operating appsughtsmban endoscope

according to,dagiird WhaE Rithe BicHafdRfp ks Aingp A fuorine-containing rylgiarated

therefrom, and

the rotation operating partis composed of an oper ating
handlewhichrotatesalonganextensiondirectiono fthewire,
the friction partis formed of apad whichcanbeb roughtinto
pressure contact with the operating handle or separ ated
therefrom, and the lock operating partis configure dsoasto
movethepadsuchthatthepadisbroughtintopres surecontact

with the operating handle or separated therefrom.

[Claim 3]

The operating apparatus of an endoscope according to
claim2,whereinthelockmechanismisprovidedin theoperating
handleandthelockoperatingpartisconfiguredto selectthree
positionsofalock position, ahalf-lock position, andafree
position,andthe lock operating partis providedw ithanlock
operating handle disposed coaxially with the operat inghandle
toberotated,apositiondefiningmemberformedwi thaposition
partwhichcanselectthethreepositionsaccording torotation
ofthelock operatinghandle,andanengagementpar twhichcan
engagethethreepositionsofthepositionpartdef iningmember.
[Claim 4]

The operating apparatus of an endoscope according to
claim 3, wherein the position defining member is fo rmed of a
cylindrical member arranged and fixed coaxially wit h the
operating handle, recessed portions indicating the lock
position, the half-lock position, and the free posi tion are
provided on a circumferential face of the cylindric al member
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along a circumferential direction of the cylindrica

the operating handle is formed of a knob, and the e
member is formed of a rod-shaped member provided on
and biased toward a rotation center direction of th

[Claim 5]

The operating apparatus of an endoscope according
claim4,whereintheknobisprovidedwithapressu
part which adjusts biasing force of the rod-shaped

[Claim 6]

The operating apparatus of an endoscope according
claim 4, wherein the position defining member is fo
plate-shaped member arranged and fixed coaxially wi
operating handle, recessed portions indicating the
position, the half-lock position, and the free posi
providedonaflatfaceportionoftheplate-shaped
a rotation direction of the lock operating handle,
operating handleisformedasanarm parthavinga
part, and the engagement member is formed of a proj
portion provided on the leaf spring part.

[Claim 7]

The operating apparatus of an endoscope according
claim 6, wherein the arm part is provided with a pr
adjusting part which can adjust a spring pressure o
spring part.

[Claim 8]

The operating apparatus of an endoscope according
claim2,whereinthefriction partis providedwith
padandasupportpartsupportingthefrictionpad,
face of the friction pad is formed with a pressure
preventing part which can prevent a full pressure b
between the braking face and the rotation operating
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[Claim 9]

The operating apparatus of an endoscope according to
claim8,whereinthefrictionpadisformedinafi atdiscshape
havinganopeningatacentralportionthereof,and thepressure
bondingpreventing partiscomposedofaspiralgro oveportion
formed along a circumferential direction of the fri ction pad.
[Claim 10]

The operating apparatus of an endoscope according to
claim9,whereinthefrictionpadismadeoffluori ne-containing
rubber.
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