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[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 f ield 

or the like in order to perform examination, curing , or the like.  

As shown in FIG. 17, such an endoscope 200 is provi ded with a 

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 

has a bending part 202 at a distal end of the flexi ble tube 203, 

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

which can bend the bending part 202 provided at the  distal end 

portion of the flexible tube 203 appropriately. 

[0003] 

 A wire (not shown) whose distal end is fixed to th e bending 

part 202 and pulls the bending part 202 to bend the  same is 

arranged within the flexible tube 203, and examinat ion, curing 

and the like are performed by driving the wire in a  pulling 

fashion by a proper means to bend the bending part 202 upward, 

downward, leftward or rightward.  The main body 201  is provided 

with the operating part 204, where pulling operatio n of the wire 

is generally performed through a rotating dial 205 when 

operator’s manual operation is performed. 

[0004] 

 In this case, when the operator has found an affec ted area 

of a body organ or the like, examination or curing is performed 

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 

be operated, it is necessary to release the locked state to put 

the rotating dial 205 in a free state such that whe n the bending 

part 202 abuts on an inner face portion of the body  organ, the 

bending part 202 in the bent state return to a stra ight state 

[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 with an operating part 204 which can bend the bending part 202 provided at the distal end
portion of the flexible tube 203 appropriately. [0003]        A wire (not shown) whose distal end is fixed
to the bending part 202 and pulls the bending part 202 to bend the same is arranged within the flexible
tube 203, and examination, curing and the like are performed by driving the wire in a pulling fashion by
a proper means to bend the bending part 202 upward, downward, leftward or rightward. The main
body 201 is provided withtheoperatingpart204, where pulling operation of the wire is generally
performed through a rotating dial 205 when operator's manual operation is performed. [0004]         In
this case, when the operator has found an affected area of a body organ or the like, examination or
curing is performed by putting the rotating dial 205 in a locked state to prevent the rotating dial 205
from rotating easily, and when the flexible tube 203 is pulled out of the body of the person to be
operated, it is necessary to release the locked state to put the rotating dial 205 in a free state such that
when the bending part 202 abuts on an inner face portion of the body organ, the bending part 202 in
the bent state return to a straight state  
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so as not to injure the inner face of the body orga n. 

[0005] 

 From such a viewpoint, a lock mechanism which can switch 

the action of the rotating dial 205 between a locke d 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 t o conduct 

examining work, such a locking mechanism must be co nfigured such 

that the operator who is focusing on the examinatio n can 

recognize the locked state or the free state clearl y with 

feeling of his/her fingers grasping the operating p art 204. 

[0006] 

 From such a viewpoint, a bending holding mechanism  of an 

endoscope is conventionally proposed to be configur ed such that 

a leaf spring for clicking is formed in an approxim ately C shape, 

and convex portions of a concavo-convex portion are  formed in 

the vicinity of a discontinuity portion of the appr oximately 

C shape at positions on both sides of the discontin uity portion 

so as to sandwich the discontinuity portion, and a plurality 

of projections is provided on positions on the same  arc shape 

at equal intervals so as to face the leaf spring fo r clicking, 

so that when a bending holding operating knob is ro tationally 

operated, two convex portions of the leaf spring fo r clicking 

get over the plurality of projections simultaneousl y. 

[0007] 

 In the above conventional art, however, since such  a 

configuration is adopted that the leaf spring for c licking is 

formed in an approximately C shape in plan view, th e convex 

portions are formed in the vicinity of the disconti nuity portion, 

and these two convex portions get over four project ions 

simultaneously, the whole configuration of the bend ing holding 

mechanism is considerably complicated and the numbe r of parts 

for the bending holding mechanism is increased.  Fu rther, since 

the configuration is adopted where the two convex p ortions get 

over four projections simultaneously, there is such  a 

possibility that any of the convex portions is caug ht by any 

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. [0006]         From such a viewpoint, a bending holding mechanism of an endoscope is
conventionally proposed to be configured such that a leaf spring for clicking is formed in an
approximately C shape, and convex portions of a concavo-convex portion are formed in the vicinity of
a discontinuity portion of the approximately C shape at positions on both sides of the discontinuity
portion so as to sandwich the discontinuity portion, and a plurality of projections is provided on
positions on the same arc shape at equal intervals so as to face the leaf spring for clicking, so that
when a bending holding operating knob is rotationally operated, two convex portions of the leaf spring
for clicking get over the plurality of projections simultaneously. [0007]         In the above conventional
art, however, since such a configuration is adopted that the leaf spring for clicking is formed in an
approximately C shape in plan view, the convex portions are formed in the vicinity of the discontinuity
portion, and these two convex portions get over four projections simultaneously, the whole
configuration of the bending holding mechanism is considerably complicated and the number of parts
for the bending holding mechanism is increased. Further, since the configuration is adopted where the
two convex portions get over four projections simultaneously, there is such a possibility that any of the
convex portions is 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 according to a locking operation performed by an operator are performed in an
examination process in each case, an endoscope provided with an operating part having so-called
auto-lock mechanism and auto-lock stopping function configured such that when an operator bends
the bending part up to a predetermined state and he/she releases his/her fingers from an operating
handle in the state, the operating handle is locked in the state, and when an external force acts on the
bending part by contacting of the bending part which has been locked in the bent state with an inner
wall of a body organ or the like, for example, at a pulling-out time of the bending part from the body of
a person to be examined, the bending part returns to a straight state rapidly has also proposed. [0009]
In such an endoscope, however, since a lot of constituent parts are required, there is such a drawback
that a structure becomes complicated, which results in increase of a manufacture cost. Further, since
the number of constituent parts is increased and the function is complicated, a long time is required as
an adjusting time of the endoscope. In addition, since the weight of the whole operating part increases
according to increase of the number of constituent parts, there is such a drawback that since an
operator generally performs examination while holding the operating part with his/her one hand,
examining work for a long time results in his/her pain. [Disclosure of Invention] [Problem to be solved
by Invention] 
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of the projections, which results in difficulty in operation. 

[0008] 

 On the other hand, in order to avoid such a compli city 

that fixing operation and releasing operation of th e rotating 

dial according to a locking operation performed by an operator 

are performed in an examination process in each cas e, an 

endoscope provided with an operating part having so -called 

auto-lock mechanism and auto-lock stopping function  configured 

such that when an operator bends the bending part u p to a 

predetermined state and he/she releases his/her fin gers from 

an operating handle in the state, the operating han dle is locked 

in the state, and when an external force acts on th e bending 

part by contacting of the bending part which has be en locked 

in the bent state with an inner wall of a body orga n or the like, 

for example, at a pulling-out time of the bending p art from the 

body of a person to be examined, the bending part r eturns to 

a straight state rapidly has also proposed. 

[0009] 

 In such an endoscope, however, since a lot of cons tituent 

parts are required, there is such a drawback that a  structure 

becomes complicated, which results in increase of a  manufacture 

cost.  Further, since the number of constituent par ts is 

increased and the function is complicated, a long t ime is 

required as an adjusting time of the endoscope.  In  addition, 

since the weight of the whole operating part increa ses according 

to increase of the number of constituent parts, the re is such 

a drawback that since an operator generally perform s 

examination while holding the operating part with h is/her one 

hand, examining work for a long time results in his /her pain. 

[Disclosure of Invention] 

[Problem to be solved by Invention] 

[0010] 

 The present invention is 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 a locked state and a free state clearly w ith his/her 

[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 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 connected to the
wire and a pinion gear meshing with the rack, the operating part is provided with a rotation operating
mechanism which can rotationally drive the pinion gear according to manual operation of an operator,
and the rotation operating mechanism has a lock mechanism which can impart braking force to a
rotation operating part of the rotation operating mechanism, wherein the wire is provided with two
horizontal-direction control wires for performing attitude control leftward and rightward, and two
vertical-direction control wires for performing attitude control upward and downward, racks joined to
the four wires, respectively, are provided, a first pinion gear meshing with the horizontal-direction
control wires and a second pinion gear me shing with the vertical-direction control wires are provided,
a horizontal-direction rotation operating part which can operate the first pinion gear manually and a
vertical-direction rotation operating part which can operate the second pinion gear manually are
provided, and wherein the lock mechanism is provided to correspond to each of the
horizontal-direction rotation operating part and the vertical-direction rotation operating part. [0012]
According to a second aspect of the present invention, there is provided the operating apparatus of an
endoscope according to the first aspect, 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 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 can be brought into pressure
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. [0013]        According to a third aspect of the present invention, there is provided
the operating apparatus of an endoscope according to the third aspect, wherein the lock mechanism is
provided in the operating handle and is configured to select three positions of a lock position, a
half-lock position, and a free position, and the lock operating part is provided with an operating handle
disposed coaxially with the operating handle to be rotated, a position defining member formed with a
position part which can select one of the three positions according to rotation of the operating handle,
and an engagement part which can engage the three positions of the position defining member. [0014]
According to a fourth aspect of the present invention, there is provided the operating apparatus of an
endoscope according to the fourth aspect, wherein the position defining member is formed of a
cylindrical member arranged and fixed coaxially with the operating handle, recessed portions 
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fingers grasping an operating part under an examini ng 

environment, and the number of constituent parts ca n be 

decreased to reduce a manufacturing cost and achiev e 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 endoscope which is provided with a flexible tube 

inserted into a body to be examined and having a be nding part 

at a distal end thereof and which performs work by bending the 

bending part according to a manual operation, compr ising: 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 b ending part 

and the wire bending the bending part; and an opera ting part 

which operates the drive part, wherein the drive pa rt has a rack 

connected to the wire and a pinion gear meshing wit h the rack, 

the operating part is provided with a rotation oper ating 

mechanism which can rotationally drive the pinion g ear 

according to manual operation of an operator, and t he rotation 

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 

meshing with the vertical-direction control wires a re provided, 

a horizontal-direction rotation operating part whic h can 

operate the first pinion gear manually and a vertic al-direction 

rotation operating part which can operate the secon d pinion gear 

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. 

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 adjusting part which adjusts biasing force of the rod-shaped member.        According to a
sixth aspect of the present invention, there is provided the operating apparatus of an endoscope
according to the fourth aspect, 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 operating handle, the 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 arm part. [0016]        According to a seventh aspect of the present invention,
there is provided the operating apparatus of an endoscope according to the sixth aspect, wherein the
arm part is provided with a pressure adjusting part which can adjust a spring pressure of the leaf
spring part.        According to an eighth aspect of the present invention, there is provided the operating
apparatus of an endoscope according to the second aspect, wherein the friction part is provided with a
friction pad and a support part supporting the friction pad, and a braking face of the friction pad is
formed with a pressure bonding preventing part which can prevent a full pressure bonding between the
braking face and the rotation operating part. [0017]        According to a ninth aspect of the present
invention, there is provided the operating apparatus of an endoscope according to the eighth aspect,
wherein the friction pad is formed in a flat circular shape, and the pressure bonding preventing part is
composed of a plurality of groove portions formed along a circumferential face direction of the friction
pad. [0018] 
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[0012] 

 According to a second aspect of the present invent ion, 

there is provided the operating apparatus of an end oscope 

according to the first aspect, wherein the lock mec hanism 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 suc h that the 

friction part is brought into contact with the rota tion 

operating part or separated therefrom, and the rota tion 

operating part is composed of an operating handle w hich rotates 

along an extension direction of the wire, the frict ion part is 

formed of a pad which can be brought into pressure contact with 

the operating handle or separated therefrom, and th e lock 

operating part is configured so as to move the pad such that 

the pad is brought into pressure contact with the o perating 

handle or separated therefrom. 

[0013] 

 According to a third aspect of the present inventi on, 

there is provided the operating apparatus of an end oscope 

according to the third aspect, wherein the lock mec hanism is 

provided in the operating handle and is configured to select 

three positions of a lock position, a half-lock pos ition, and 

a free position, and the lock operating part is pro vided with 

an operating handle disposed coaxially with the ope rating 

handle to be rotated, a position defining member fo rmed with 

a position part which can select one of the three p ositions 

according to rotation of the operating handle, and an engagement 

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 

according to the fourth aspect, wherein the positio n defining 

member is formed of a cylindrical member arranged a nd fixed 

coaxially with the operating handle, recessed porti ons 

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 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
connected to the wire and a pinion gear meshing with the rack, the operating part is provided with a
rotation operating mechanism which can rotationally drive the pinion gear according to manual
operation of an operator, and the rotation operating mechanism has a lock mechanism which can
impart braking force to a rotation operating part of the rotation operating mechanism, wherein the wire
is provided with two horizontal-direction control wires for performing attitude control leftward and
rightward, and two vertical-direction control wires for performing attitude control upward and
downward, racks joined to the four wires, respectively, are provided, a first pinion gear meshing with
the horizontal-direction control wires and a second pinion gear me shing with the vertical-direction
control wires are provided, a horizontal-direction rotation operating part which can operate the first
pinion gear manually and a vertical-direction rotation operating part which can operate the second
pinion gear manually are provided, and wherein the lock mechanism is provided to correspond to each
of the horizontal-direction rotation operating part and the vertical-direction rotation operating part, the
number of constituent parts can be decreased without lowering operability and an effect of the lock
mechanism, a structure can be made simple, and a manufacturing cost can be wholly reduced, which
is different from a conventional endoscope provided with the operating part having so-called auto-lock
mechanism and auto-lock stopping function. Further, since the weight of the whole operating part can
be reduced according to decrease of the number of constituent parts, such an effect can be achieved
that even if an operator performs examination while holding the operating part with his/her one hand,
he/she can perform an examining work for a long time without pain. [0020]         According to the
invention of the third aspect, since the lock mechanism is configured in the operating handle so as to
capable of selecting three positions of the lock position, the half-lock position, and the free position, the
lock operating part is provided with an operating handle disposed coaxially with the operating handle
to be rotated, the position defining member formed with the position part which can select the three
positions according to rotation of the operating handle, and the engagement part which can engage
the three positions of the position defining member, such an effect can be achieved in the invention of
the third aspect in addition to the effect of the invention of the first aspect that the operator can operate
the operating handle in a semi-braking state at the half-lock  position.        Therefore, when the
operator advances the bending part within an internal organ in the free state to find an affected area
on an inner wall of the internal organ, he/she brings the bending part close to the affected area in the
semi-braking state at the half-lock position, and when the bending part reaches the affected area,
he/she can perform examination or the like in the fixed state at the lock position, so that an
easy-to-use endoscope which is further suitable for an actual state of the examining work can be
provided. 
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indicating the lock position, the half-lock positio n, and the 

free position are provided on a circumferential fac e of the 

cylindrical member along a circumferential directio n 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 c enter 

direction of the knob. 

[0015] 

 According to a fifth aspect of the present inventi on, 

there is provided the operating apparatus of an end oscope 

according to the fourth aspect, wherein the knob is  provided 

with a pressure adjusting part which adjusts biasin g force of 

the rod-shaped member. 

 According to a sixth aspect of the present inventi on, 

there is provided the operating apparatus of an end oscope 

according to the fourth aspect, wherein the positio n defining 

member is formed of a plate-shaped member arranged and fixed 

coaxially with the operating handle, recessed porti ons 

indicating the lock position, the half-lock positio n, and the 

free position are provided on a flat face portion o f the 

plate-shaped member along a rotation direction of t he operating 

handle, the operating handle is formed as an arm pa rt having 

a leaf spring part, and the engagement member is fo rmed of a 

projection portion provided on the arm part. 

[0016] 

 According to a seventh aspect of the present inven tion, 

there is provided the operating apparatus of an end oscope 

according to the sixth aspect, wherein the arm part  is provided 

with a pressure adjusting part which can adjust a s pring 

pressure of the leaf spring part. 

 According to an eighth aspect of the present inven tion, 

there is provided the operating apparatus of an end oscope 

according to the second aspect, wherein the frictio n part is 

provided with a friction pad and a support part sup porting the 

friction pad, and a braking face of the friction pa d is formed 

with a pressure bonding preventing part which can p revent a full 

[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]        Therefore, according to the invention of the fourth aspect, since the rod-shaped member
biased toward the rotation center direction is caused to engage the recessed portions indicating the
lock position, half-lock position, and the free position by performing rotational movement of the lock
operating handle formed of the knob so that a fixing operation or a releasing operation can be
performed with a proper clicking feeling, an operator can recognize the lock state, the half-lock state,
or the free state clearly with his/her fingers grasping the operating part in an examining environment.
As a result, an endoscope operating apparatus where while a configuration of the operating apparatus
is simple and the number of constituent parts is decreased, an erroneous operation during examining
work can be prevented securely can be provided.  [0023]         According to the invention of the fifth
aspect, since the knob is provided with a pressure adjusting part which adjusts biasing force of the
rod-shaped member, even after an endoscope operating apparatus has been assembled, an operation
load associated with rotational operation of the lock operating handle to the lock state, the half-lock
state and the free state can be adjusted to a proper state as a final adjustment appropriately. Further,
an endoscope operating apparatus where a proper operation load associated with rotational operation
of the lock operating handle in response to an operator's preference can be selected appropriately can
be provided.         According to the invention of the sixth aspect, 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 operating handle, the
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. [0024]       Therefore, according to the
invention of the sixth aspect, since the projection portion formed on the leaf spring part is caused to
engage recessed portions indicating the lock position, the half-lock position, and the free position
formed on the position defining member formed of the plate-shaped member by rotationally moving the
operating handle formed of the arm part, so that fixing operation or releasing operation can be
performed with proper clicking feeling, an operator can recognize the lock state, the half-lock state or
the free state clearly with his/her fingers grasping the operating part under an examining environment
while a configuration of the operating apparatus is simple and the number of constituent parts thereof
is decreased. As a result, an endoscope operating apparatus which  can prevent an erroneous
operation during examining work securely can be provided. 
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pressure bonding between the braking face and the r otation 

operating part. 

[0017] 

 According to a ninth aspect of the present inventi on, 

there is provided the operating apparatus of an end oscope 

according to the eighth aspect, wherein the frictio n pad is 

formed in a flat circular shape, and the pressure b onding 

preventing part is composed of a plurality of groov e portions 

formed along a circumferential face direction of th e friction 

pad. 

[0018] 

 According to a tenth aspect of the present inventi on, 

there is provided the operating apparatus of an end oscope 

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, si nce an 

operating apparatus of an endoscope which is provid ed with a 

flexible tube inserted into a body to be examined a nd having 

a bending part at a distal end thereof and which pe rforms work 

by bending the bending part according to a manual o peration, 

comprises: a drive part which can pull a wire which  is disposed 

in the flexible tube, a distal end of the wire bein g fixed to 

the bending part and the wire bending the bending p art; and an 

operating part which operates the drive part, where in the drive 

part has a rack connected to the wire and a pinion gear meshing 

with the rack, the operating part is provided with a rotation 

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 

rotation operating mechanism, wherein the wire is p rovided with 

two horizontal-direction control wires for performi ng attitude 

control leftward and rightward, and two vertical-di rection 

control wires for performing attitude control upwar d and 

[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 pressure in response to use feeling of the user appropriately.       Further, according to the
invention of the seventh aspect, an operating apparatus of an endoscope where even after an
endoscope operation apparatus has been assembled, an adjusting work of the operation load for the
lock operation can be performed, it is easy to for an operator to operate the operating apparatus, a
clicking feeling is obtained securely, and examination can be performed without erroneous operation
can be provided. [0026]        According to the invention of the eighth aspect, the friction part is
provided with a friction pad and a support part supporting the friction pad, and a braking face of the
friction pad is formed with a pressure bonding preventing part which can prevent a full pressure
bonding between the braking face and the rotation operating part. [0027]        Therefore, according to
the invention of the eighth aspect, since the pressure bonding preventing part is provided on the
friction pad, for example, even when the friction pad is brought into pressure contact with the rotation
operating part at a lock operating time and the endoscope is left for a predetermined time as it is, such
an event can be prevented that the friction pad becomes difficult to be separated from the rotation
operating part due to adhesion between the friction pad and the rotation operation pad when the endo
s cope is reused. [0028]        According to the invention of the ninth aspect, since the friction pad is
formed in a flat disc shape having an opening at a central portion thereof, and the pressure bonding
preventing part is composed of a spiral groove portion formed along a circumferential direction of the
friction pad, the whole braking face is prevented from being pressure-bonded to the rotation operating
part completely and when the pressure contact state of the friction pad to the operating handle in the
lock state is released according to reverse rotation of the operating handle, stress acting on a pressure
contact region formed between adjacent grooves of the groove portion can be relieved to the groove
portion, so that stress deformation of the pressure contact region is easily formed and release from the
pressure bonding state can be performed easily.        As a result, even when the friction pad is brought
into pressure contact with the rotation operating part at a lock operating time and the endoscope is left
for a predetermined time as it is, such an event can be prevented that the friction pad becomes difficult
to be separated from the rotation operating part due to adhesion between the friction pad and the
rotation operating part when the endoscope is reused. [0029] 
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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 

meshing with the vertical-direction control wires a re provided, 

a horizontal-direction rotation operating part whic h can 

operate the first pinion gear manually and a vertic al-direction 

rotation operating part which can operate the secon d pinion gear 

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, the number of constituent parts can  be decreased 

without lowering operability and an effect of the l ock mechanism, 

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-lock mechanism and auto-lock stopping function .  Further, 

since the weight of the whole operating part can be  reduced 

according to decrease of the number of constituent parts, such 

an effect can be achieved that even if an operator performs 

examination while holding the operating part with h is/her one 

hand, he/she can perform an examining work for a lo ng time 

without pain. 

[0020] 

 According to the invention of the third aspect, si nce the 

lock mechanism is configured in the operating handl e so as to 

capable of selecting three positions of the lock po sition, the 

half-lock position, and the free position, the lock  operating 

part is provided with an operating handle disposed coaxially 

with the operating handle to be rotated, the positi on defining 

member formed with the position part which can sele ct the three 

positions according to rotation of the operating ha ndle, and 

the engagement part which can engage the three posi tions of the 

position defining member, such an effect can be ach ieved in the 

invention of the third aspect in addition to the ef fect of the 

invention of the first aspect that the operator can  operate the 

operating handle in a semi-braking state at the hal f-lock 

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; FIG. 3 is a sectional view taken along linein FIG. 1 and showing an embodiment of an
endoscope operating apparatus according to the present invention and showing a whole rotation
operating mechanism;         FIG. 4 is an exploded perspective view showing constituent parts of the
rotation operating mechanism according to a first embodiment of the endoscope operating apparatus
according to the present invention;         FIGS. 5A and 5B are a plan view of a friction pad to be used
and a sectional view thereof according to the first embodiment of the endoscope operating apparatus
according to the present invention;         FIG. 6 is a plan view showing a structure of a lock operating
part on the side of a horizontal-direction operating handle according to the first embodiment of the
endoscope operating apparatus according to the present invention;         FIG. 7isaperspectiveviewof a
position definingmember 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 according to
the present invention; 
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position. 

 Therefore, when the operator advances the bending part 

within an internal organ in the free state to find an affected 

area on an inner wall of the internal organ, he/she  brings the 

bending part close to the affected area in the semi -braking 

state at the half-lock position, and when the bendi ng part 

reaches the affected area, he/she can perform exami nation or 

the like in the fixed state at the lock position, s o that an 

easy-to-use endoscope which is further suitable for  an actual 

state of the examining work can be provided. 

[0021] 

 According to the invention of the fourth aspect, t he 

position defining member is formed of a cylindrical  member 

arranged and fixed coaxially with the operating han dle, 

recessed portions indicating the lock position, the  half-lock 

position, and the free position are provided on a 

circumferential face of the cylindrical member alon g a 

circumferential direction of the cylindrical member , the 

operating handle is formed of a knob, and the engag ement member 

is formed of a rod-shaped member provided on the kn ob and biased 

toward a rotation center direction of the knob. 

[0022] 

 Therefore, according to the invention of the fourt h 

aspect, since the rod-shaped member biased toward t he rotation 

center direction is caused to engage the recessed p ortions 

indicating the lock position, half-lock position, a nd the free 

position by performing rotational movement of the l ock 

operating handle formed of the knob so that a fixin g operation 

or a releasing operation can be performed with a pr oper clicking 

feeling, an operator can recognize the lock state, the half-lock 

state, or the free state clearly with his/her finge rs grasping 

the operating part in an examining environment.  As  a result, 

an endoscope operating apparatus where while a conf iguration 

of the operating apparatus is simple and the number  of 

constituent parts is decreased, an erroneous operat ion during 

examining work can be prevented securely can be pro vided. 

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. 9 is 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 handle 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;        FIGS. 11A and 11B are a perspective view mainly showing a leaf spring pressure
adjusting mechanism used in a lock operating part on the side of a vertical-direction operating handle
and a perspective view showing a spring constant adjusting member used in the leaf spring pressure
adjusting mechanism according to a second embodiment of the endoscope operating apparatus
according to the present invention;        FIG. 12 is a perspective view showing, from a direction
different from the direction shown in FIG. 11A, a whole structure of the leaf spring pressure adjusting
mechanism used in the lock operating part on the side of the vertical-direction operating handle
according to the second embodiment of the endoscope operating apparatus according to the present
invention;        FIG. 13 is a perspective view showing a lock operating handle used in the leaf spring
pressure adjusting mechanism used in the lock operating part on the side of the vertical-direction
operating handle according to the second embodiment of the endoscope operating apparatus
according to the present invention;        FIG. 14 is an enlarged sectional view mainly showing a
structure of another aspect of the lock operating part on the side of the vertical-direction operating
handle in a rotation operating mechanism according to a third embodiment of the endoscope operating
apparatus according to the present invention;        FIG. 15 isaperspective view ofaposition defining
member used in another aspect of the lock operating part on the side of the vertical-direction operating
handle according to the third embodiment of the endo s cope operating apparatus according to the
present invention; FIG.16isanenlargedperspectiveview conceptually-showing another aspect of the
lock operating part 
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[0023] 

 According to the invention of the fifth aspect, si nce the 

knob is provided with a pressure adjusting part whi ch adjusts 

biasing force of the rod-shaped member, even after an endoscope 

operating apparatus has been assembled, an operatio n load 

associated with rotational operation of the lock op erating 

handle to the lock state, the half-lock state and t he free state 

can be adjusted to a proper state as a final adjust ment 

appropriately.  Further, an endoscope operating app aratus 

where a proper operation load associated with rotat ional 

operation of the lock operating handle in response 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 portions indicating the lock position, the  half-lock 

position, and the free position are provided on a f lat face 

portion of the plate-shaped member along a rotation  direction 

of the operating handle, the operating handle is fo rmed as an 

arm part having a leaf spring part, and the engagem ent member 

is formed of a projection portion provided on the l eaf spring. 

[0024] 

 Therefore, according to the invention of the sixth  aspect, 

since the projection portion formed on the leaf spr ing part is 

caused to engage recessed portions indicating the l ock position, 

the half-lock position, and the free position forme d on the 

position defining member formed of the plate-shaped  member by 

rotationally moving the operating handle formed of the arm part, 

so that fixing operation or releasing operation can  be performed 

with proper clicking feeling, an operator can recog nize the lock 

state, the half-lock state or the free state clearl y with 

his/her fingers grasping the operating part under a n examining 

environment while a configuration of the operating apparatus 

is simple and the number of constituent parts there of is 

decreased.  As a result, an endoscope operating app aratus which 

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. A joint part 12 with a flexible tube is provided at a distal end portion of the endoscope
apparatus main body 11, and the endoscope operating apparatus 10 is provided at a rear end portion
thereof. Incidentally, in FIG. 1 and FIG. 2, reference numeral 13 denotes a connection part of a light
guide cable and reference numeral 14 denotes a gas-feeding/water-feeding valve. In this embodiment,
an operating part 20 composed of an vertical-direction rotation operating part 16 and a
horizontal-direction rotation operating part 17 provided continuously above the vertical-direction
rotation operating part 16 is provided on a body 15 constituting the endoscope apparatus main body
11. [0025] (Horizontal-direction rotation operating part) FIG. 3 is a sectional view taken along linein
FIG. 1 and showing the endoscope operating apparatus 10 according to the embodiment. The
endoscope operating apparatus 10 according to the embodiment is provided with a drive part 19 which
is configured so as to be capable of bending a bending part (not shown) provided at a distal end
portion of the flexible tube by manual operation to conduct work and which can pull a wire 18 disposed
within the flexible tube (not shown) and fixed to the bending part at a distal end thereof to bend the
bending part by pulling the bending part, and an operating 
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can prevent an erroneous operation during examining  work 

securely can be provided. 

[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 par t, even after 

the endoscope operating apparatus has been assemble d, operation 

loads associated with rotation operations of the lo ck operating 

handle to the lock state, the half-lock state and t he free state 

can be adjusted to proper states appropriately.  Fu rther, 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 pres sure in 

response to use feeling of the user appropriately. 

 Further, according to the invention of the seventh  aspect, 

an operating apparatus of an endoscope where even a fter an 

endoscope operation apparatus has been assembled, a n adjusting 

work of the operation load for the lock operation c an be 

performed, it is easy to for an operator to operate  the operating 

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 

friction part is provided with a friction pad and a  support part 

supporting the friction pad, and a braking face of the friction 

pad is formed with a pressure bonding preventing pa rt which can 

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, since the pressure bonding preventing part is provided 

on the friction pad, for example, even when the fri ction pad 

is brought into pressure contact with the rotation operating 

part at a lock operating time and the endoscope is left for a 

predetermined time as it is, such an event can be p revented that 

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 constituting the endoscope operating apparatus 10 according to the embodiment corresponding to
FIG. 3, where the wire 18 is composed of two horizontal-direction control wires 18a and 18b
performing attitude control leftward and rightward and two vertical-direction control wires 18c and 18d
performing attitude control upward and downward. [0028]        Horizontal-direction drive racks 21a and
21b and vertical-direction drive racks 21c and 21d arranged above the horizontal-direction drive racks
21a and 21b, which are axially joined to the four wires 18a, 18b, 18c and 18d are provided so as to
extend widthwise through a gear box 26 formed in an approximately thin rectangular parallelepiped,
respectively, and a first pinion gear 22a meshing with the horizontal-direction drive racks 21a and 2 lb
and a second pinion gear 22b arranged above the first pinion gear 22a and meshing with the
vertical-direction drive racks 21c and 21d are provided within the gear box 26. [0029]        Further, a
horizontal-direction rotation operating part 17 which can operate the first pinion gear 22a manually and
a vertical-direction rotation operating part 16 which can operate the second pinion gear 22b manually
are provided above the gear box 26. 
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the friction pad becomes difficult to be separated from the 

rotation operating part due to adhesion between the  friction 

pad and the rotation operation pad when the endosco pe is reused. 

[0028] 

 According to the invention of the ninth aspect, si nce the 

friction pad is formed in a flat disc shape having an opening 

at a central portion thereof, and the pressure bond ing 

preventing part is composed of a spiral groove port ion formed 

along a circumferential direction of the friction p ad, the whole 

braking face is prevented from being pressure-bonde d to the 

rotation operating part completely and when the pre ssure 

contact state of the friction pad to the operating handle in 

the lock state is released according to reverse rot ation of the 

operating handle, stress acting on a pressure conta ct region 

formed between adjacent grooves of the groove porti on can be 

relieved to the groove portion, so that stress defo rmation of 

the pressure contact region is easily formed and re lease from 

the pressure bonding state can be performed easily.  

 As a result, 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 

time as it is, such an event can be prevented that the friction 

pad becomes difficult to be separated from the rota tion 

operating part due to adhesion between the friction  pad and the 

rotation operating part when the endoscope is reuse d. 

[0029] 

 According to the invention of the tenth aspect, si nce the 

friction pad is made of fluorine-containing rubber,  and the 

fluorine-containing rubber is small in friction coe fficient, 

is rich in abrasion resistance, and is large in loa d 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 endoscope 

apparatus main body according to the present invent ion; 

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 to an upper end portion of the horizontal-direction drive shaft 28, and the first pinion gear
22a is rotated via the horizontal-direction drive shaft 28 by rotationally operating the
horizontal-direction operating handle 29 so that the horizontal-direction drive rack 21a and 21b
meshing with the first pinion gear 22a on both sides of the first pinion gear 22a in a diametrical
direction thereof, respectively, can be protruded or retracted, thereby pulling the horizontal-direction
control wires 18a and 18b.        As shown in FIG. 4, the horizontal-direction operating handle 29 is
wholly formed in an approximately-disc shape, has a plurality of pro j ected portions 30 formed on a
circumferential edge portion thereof, and has a recessed portion 31 formed on an upper face portion
thereof, and a horizontal-direction lock mechanism 32 is disposed in the recessed portion 31. [0031]
(Horizontal-direction lock mechanism)        The horizontal-direction lock mechanism 32 is provided with
a friction part 34 arranged so as to be capable of coming in pressure contact with a bottom face
portion 33 of the recessed portion 31 of the horizontal-direction operating handle 29 and separating
therefrom, and an operating knob 35 serving as a lock operating part capable of moving the friction
part 34 so as to come in pressure contact with the horizontal-direction operating handle 29 or separate
therefrom. [0032]        The friction part 34 is provided with a friction pad 36 and a friction pad
supporting part 37 fixed with the friction pad 36. As shown in FIG. 5A and FIG. 5B, the friction pad 36
is made of fluorine-containing rubber, is formed in a flat disc shape having an opening 38 at a central
portion thereof, and is provided with a pressure bonding preventing part composed of spiral groove
portions 39 formed along a circumferential direction of the friction pad 36. 
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 FIG. 2 is a side view showing the embodiment of th e 

endoscope apparatus main body according to the pres ent 

invention; 

 FIG. 3 is a sectional view taken along line III-II I in 

FIG. 1 and showing an embodiment of an endoscope op erating 

apparatus according to the present invention and sh owing a whole 

rotation operating mechanism; 

 FIG. 4 is an exploded perspective view showing 

constituent parts of the rotation operating mechani sm according 

to a first embodiment of the endoscope operating ap paratus 

according to the present invention; 

 FIGS. 5A and 5B are a plan view of a friction pad to be 

used and a sectional view thereof according to the first 

embodiment of the endoscope operating apparatus acc ording to 

the present invention; 

 FIG. 6 is a plan view showing a structure of a loc k 

operating part on the side of a horizontal-directio n operating 

handle according to the first embodiment of the end oscope 

operating apparatus according to the present invent ion; 

 FIG. 7 is a perspective view of a position definin g member 

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. 8 is a perspective view mainly showing a stru cture 

of the lock operating part on the side of a vertica l-direction 

operating handle and the horizontal-direction opera ting handle 

according to the first embodiment of the endoscope operating 

apparatus according to the present invention; 

 FIG. 9 is a perspective view showing a position de 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 

[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 supporting part 37 by screws 45 and 45. As shown in FIG. 3, the operating knob 35
has a thin disc part 43 having a hollow part 52 and a knob part 44 formed on an upper face of the thin
disk part 43.        As shown in FIG. 4, the knob part 44 has a rotation center part 44a formed to extend
over an entire length of the thin disk part 43 in a diametrical direction and recessed portions 44b and
44b formed on both sides of the rotation center part 44a, and is configured so as to be rotationally
operable by an operator with his/her fingers on the recessed portions 44b and 44b in use of the
endoscope. As shown in FIG. 4, FIG. 8, and FIG. 11A, curved groove portions 143 and 143 are formed
on both sides of the knob part 44, and the friction pad supporting part 37 is fixed to the operating knob
35 by the screws 45 and 45 within the groove portions 143 and 143 so as to be movable along length
directions of the groove portions 143 and 143. Incidentally, reference numeral 144 denotes cover
members for the groove portions 143 and 143, and reference numeral 146 denotes a cover member
for a cylindrical space part 53.        The friction pad supporting part 37 and the friction pad 36 are
arranged and fixed within the hollow part 52, and they are configured such that a user grasps the
operating knob 35 with his/her fingers to rotationally operates the same so that the friction pad
supporting part 37 and the friction pad 36 are rotationally moved to be moved slightly vertically along
the center shaft 27 and along the screw part 41, and the friction pad 36 can be brought into pressure
contact with a bottom face portion 33 of the recessed portion 31 of the horizontal-direction operating
handle 29 from the above or separated therefrom upward to brake rotation of the horizontal-direction
operating handle 29 or release the braking. [0035]        As shown in FIG. 6, a lock operating part 46 is
provided within the knob part 44. The lock operating part 46 is provided with a position defining
member 86 formed with a position part composed of recessed portions 47(L), 48(HL), and 49(F) by
which three positions of a lock position, a half-lock position, and a free position can be selected
according to rotation of the operating handle, and an engagement part 50 which can engage the three
recessed portions 47(L), 48(HL), and 49(F) of the position defining member 86. [0036] 
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vertical-direction operating handle according to th e first 

embodiment of the endoscope operating apparatus acc ording to 

the present invention; 

 FIGS. 11A and 11B are a perspective view mainly sh owing 

a leaf spring pressure adjusting mechanism used in a lock 

operating part on the side of a vertical-direction operating 

handle and a perspective view showing a spring cons tant 

adjusting member used in the leaf spring pressure a djusting 

mechanism according to a second embodiment of the e ndoscope 

operating apparatus according to the present invent ion; 

 FIG. 12 is a perspective view showing, from a dire ction 

different from the direction shown in FIG. 11A, a w hole 

structure of the leaf spring pressure adjusting mec hanism used 

in the lock operating part on the side of the verti cal-direction 

operating handle according to the second embodiment  of the 

endoscope operating apparatus according to the pres ent 

invention; 

 FIG. 13 is a perspective view showing a lock opera ting 

handle used in the leaf spring pressure adjusting m echanism used 

in the lock operating part on the side of the verti cal-direction 

operating handle according to the second embodiment  of the 

endoscope operating apparatus 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 art on the 

side of the vertical-direction operating handle in a rotation 

operating mechanism according to a third embodiment  of the 

endoscope operating apparatus according to the pres ent 

invention; 

 FIG. 15 is a perspective view of a position defini ng member 

used in another aspect of the lock operating part o n the side 

of the vertical-direction operating handle accordin g to the 

third embodiment of the endoscope operating apparat us according 

to the present invention; 

 FIG. 16 is an enlarged perspective view 

conceptually-showing another aspect of the lock ope rating part 

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 in the cylindrical space part 53, and the position defining member 86 is disposed via nuts Ni
and N2 disposed above the friction pad supporting part 37. As shown in FIG. 7, the position defining
member 86 is provided with a hole 54 extending in a diametrical direction and formed with a thread
groove, and it is tightened and fixed to the center shaft 27 by a screw 55. [0037]        As shown in FIG.
3 and FIG. 6, a horizontal hole 56 communicating with the cylindrical space part 53 is formed at one
end portion of the knob part 44 in a lengthwise direction thereof in an intermediate portion in a height
direction, and a plunger 57 and a coil spring 58 which always biases the plunger 57 in a direction of
the center shaft, which constitute the engagement part 50, are housed within the horizontal hole 56. A
distal end portion of the plunger 57 is formed in a taper shape, and the plunger 57 is configured so as
to be capable of engaging the respective recessed portions 47(L), 48 (HL) and 49(F) of the position
defining member 86.        A large-diameter part 59 having a thread groove formed inside is formed at a
rear end portion of the horizontal hole 56, and a screw 60 is screwed into the large-diameter part 59 to
abut on a rear end portion of the plunger 57. Incidentally, reference numeral 142 denotes a cover
member.        Therefore, when an operator grasps the knob 44 with his/her fingers to rotate the knob
44, he/she can select the lock position (47), the half-lock position (48) and the free position (49)
appropriately by causing the plunger 57 to engage each of the recessed portions 47(L), 48(HL), and
49(F) by biasing force of the coil spring 58 and causing the plunger 57 to separate therefrom against
the biasing force of the coil spring 58.        Further, in this embodiment, since the distal end portion of
the screw 60 is configured so as to being capable of abutting on the rear end portion of the coil spring
58 to press the coil spring 58 in the direction of the center shaft 27, an engineer or an operator can
remove the cover member 142 and can operate the screw 60 in a tightening fashion or in a loosening
fashion using a driver or the like to change a spring constant of the 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 lock operation, a half-lock operation, and a free operation in
the horizontal-direction lock mechanism 32, so that even after an assembling work of the whole
endoscope operating apparatus 10 has been completed, the operation load of the lock operation can
be adjusted as a final adjustment or so as to suit the preferences of the operator. [0038]
(Vertical-direction rotation operating part) 



 15 

on the side of the vertical-direction operating han dle 

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 d etail 

based upon embodiments shown in accompanying drawin gs. 

 In FIG. 1 and FIG. 2, an endoscope apparatus main body 

11 provided with an endoscope operating apparatus 1 0 according 

to an embodiment of the present invention is illust rated.  A 

joint part 12 with a flexible tube is provided at a  distal end 

portion of the endoscope apparatus main body 11, an d the 

endoscope operating apparatus 10 is provided at a r ear end 

portion thereof.  Incidentally, in FIG. 1 and FIG. 2, reference 

numeral 13 denotes a connection part of a light gui de cable and 

reference numeral 14 denotes a gas-feeding/water-fe eding valve.  

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 III-II I in 

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 

drive part 19 which is configured so as to be capab le of bending 

a bending part (not shown) provided at a distal end  portion of 

the flexible tube by manual operation to conduct wo rk and which 

can pull a wire 18 disposed within the flexible tub e (not shown) 

and fixed to the bending part at a distal end there of to bend 

the bending part by pulling the bending part, and a n operating 

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, and according to rotational operation of the vertical-direction operating handle 62, the second
pinion gear 22b can be rotated via the vertical-direction drive shaft 61 to protrude or retreat the
horizontal-direction drive racks 21c and 21d meshing with the both sides of the second pinion gear 22b
in the diametrical direction,respectively,therebypullingthe vertical-direction control wires 18c and 18d.
The vertical-direction operating handle 62 is arranged just below the horizontal-direction operating
handle 29, has a diameter larger than the horizontal-direction operating handle 29, is wholly formed in
an approximately disc shape, and has a plurality of projection portions 63 formed on a circumferential
edge portion thereof. [0040] (Vertical-direction lock mechanism)        As shown in FIG. 3, a recessed
portion 64 with a flat circular shape is formed on a lower face portion of the vertical-direction operating
handle 62, and a vertical-direction lock mechanism 65 is provided within the recessed portion 64.
The vertical-direction lock mechanism 65 is composed of a lock mechanism supporting member 66
and a lock operating part 84 rotatably supported by the lock mechanism supporting member 66, and
the lock operating part 84 has a friction part 145, a lock operating handle 85 which can actuate the
friction part 145, and a position defining member 87 provided below the lock operating handle 85 and
defining a lock position, a half-lock position and a free position. [0041] 
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part 20 which operates the drive part 19. 

[0026] 

 The drive part 19 has a rack 21 connected to the w ire 18 

via an angle adjusting holder 25 and a pinion gear 22 meshing 

with the rack 21.  The operating part 20 is provide d with a 

rotation operating mechanism 23 which can rotationa lly drive 

the pinion gear 22 by manual operation of an operat or, and the 

rotation operating mechanism 23 has a lock mechanis m 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 mechani sm 23 

constituting the endoscope operating apparatus 10 a ccording to 

the embodiment corresponding to FIG. 3, where the w ire 18 is 

composed of two horizontal-direction control wires 18a and 18b 

performing attitude control leftward and rightward and two 

vertical-direction control wires 18c and 18d perfor ming 

attitude control upward and downward. 

[0028] 

 Horizontal-direction drive racks 21a and 21b and 

vertical-direction drive racks 21c and 21d arranged  above the 

horizontal-direction drive racks 21a and 21b, which  are axially 

joined to the four wires 18a, 18b, 18c and 18d are provided so 

as to extend widthwise through a gear box 26 formed  in an 

approximately thin rectangular parallelepiped, resp ectively, 

and a first pinion gear 22a meshing with the 

horizontal-direction drive racks 21a and 21b and a second pinion 

gear 22b arranged above the first pinion gear 22a a nd meshing 

with the vertical-direction drive racks 21c and 21d  are provided 

within the gear box 26. 

[0029] 

 Further, a horizontal-direction rotation operating  part 

17 which can operate the first pinion gear 22a manu ally and a 

vertical-direction rotation operating part 16 which  can operate 

the second pinion gear 22b manually are provided ab ove the gear 

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 the large-diameter part 68 outside the cylindrical part 67. As shown in FIG. 9, the position
defining member 87 is wholly formed in a curved plate shape, and is provided with a mounting part 73
formed on an inner circumferential side in a widthwise direction and a position part 77 formed in an
outer circumferential side in the widthwise direction. A side edge portion 78 of the mounting part 73 is
formed so as to being capable of coming in close contact with an outer circumferential face portion of
the cylindrical part 67 of the lock mechanism supporting member 66, and the position defining member
87 is fixed to a back face portion of the large-diameter part 68 via a plurality of holes 79 formed inside
the side edge portion 78 by screws 88. [0042]        Engagement recessed portions 74(L), 75(HL), and
76(F) indicating a lock position L, a half-lock position HL, and a free position F are provided on a
surface portion of the position part 77 at predetermined intervals along an outer edge portion via
groove portions 81 and 82 formed in arc shapes. The respective engagement recessed portions 74(L),
75(HL), and 76(F) , and the groove portions 81 and 82 interposed therebetween are provided on the
same arc line with the same curvature at the same radial distance position from an axial center of the
center shaft 27. Further, screw portions 83 engaged with screw portions 92 of a friction pad supporting
member 90 described later are formed in an inner peripheral portion of the large-diameter part 68 of
the lock mechanism supporting member 66. [0043]        The friction part 145 is composed of a friction
pad 89 and the friction pad supporting member 90 fixing and supporting the friction pad 89. The friction
pad supporting member 90 is formed in a short cylindrical shape, is disposed so as to be slidable
vertically relative to the vertical-direction drive shaft 61, and is provided with a shaft part 91, the screw
portion 92 formed at a lower end portion of the shaft part 91 and screwed to the screw portion 83, and
a supporting portion 93 of the friction pad 89 formed at an upper end portion of the shaft part 91. The
supporting portion 93 is formed in a table shape and the friction pad 89 is fixed to a surface portion of
the supporting portion 93. [0044]        The lock operating part 84 is arranged in the recessed portion 31
formed on a lower face of the vertical-direction operating handle 62. As shown in FIG. 10, the lock
operating handle 85 has a rotation part 95 formed in a short cylindrical shape and a handle main body
96 arranged so as to protrude from the rotation part 95 in a diametrical direction of the rotation part 95,
and the friction part 145 is fixed inside the rotation part 95.        The supporting member 90 is fixed to
an upper end of an inner circumferential face portion of the rotation part 95, the large-diameter part 68
of the lock mechanism supporting member 66 is disposed at a lower end of the inner circumferential
face of the rotation part 95, and the supporting member 90 is formed to have such a diametrical size
as to be capable of rotate along the large-diameter part 68 and an outer circumferential face portion of
a protruded ridge portion 97 of the lock mechanism supporting member 66. 
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box 26. 

 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-dire ction 

rotation operating part 17 and the vertical-directi on rotation 

operating part 16 are assembled to the center shaft  27. 

[0030] 

 That is, a horizontal-direction drive shaft 28 hav ing the 

first pinion gear 22a provided at a lower end porti on thereof 

is disposed outside the center shaft 27 coaxially w ith the 

center shaft 27 so as to be rotatable about a circu mferential 

face portion of the center shaft 27. 

 A horizontal-direction operating handle 29 is fixe d to 

an upper end portion of the horizontal-direction dr ive shaft 

28, and the first pinion gear 22a is rotated via th e 

horizontal-direction drive shaft 28 by rotationally  operating 

the horizontal-direction operating handle 29 so tha t the 

horizontal-direction drive rack 21a and 21b meshing  with the 

first pinion gear 22a on both sides of the first pi nion gear 

22a in a diametrical direction thereof, respectivel y, can be 

protruded or retracted, thereby pulling the 

horizontal-direction control wires 18a and 18b. 

 As shown in FIG. 4, the horizontal-direction opera ting 

handle 29 is wholly formed in an approximately-disc  shape, has 

a plurality of projected portions 30 formed on a ci rcumferential 

edge portion thereof, and has a recessed portion 31  formed on 

an upper face portion thereof, and a horizontal-dir ection lock 

mechanism 32 is disposed in the recessed portion 31 . 

[0031] 

(Horizontal-direction lock mechanism) 

 The horizontal-direction lock mechanism 32 is prov ided 

with a friction part 34 arranged so as to be capabl e of coming 

in pressure contact with a bottom face portion 33 o f the recessed 

portion 31 of the horizontal-direction operating ha ndle 29 and 

separating therefrom, and an operating knob 35 serv ing as a lock 

operating part capable of moving the friction part 34 so as to 

[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 is attached to 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 steel, and the
leaf spring part 101 is formed so as to extend from an upper face portion of the handle main body 96
outward in a downward-bending fashion and have a flat approximately-curved elongated plate shape,
and is provided with the engagement recessed portion 100 formed at a distal end portion thereof so as
to project in a back face direction. [0046]        Therefore, by rotating the handle main body 96 around
the axis of the center shaft 27, the engagement projection part 100 is caused to engage the
engagement recessed portions 74(L), 75(HL), and 76(F), respectively, so that the friction part 145 can
be set to the lock position, the half-lock position, and the free position.        That is, when the
engagement projection portion 100 is in engagement with the engagement recessed portion 74(L), the
friction part 145 is located at the uppermost position where the friction pad 89 is put in a pressure
contact with the lower face portion 94 of the recessed portion 64 of the vertical-direction operating
handle 62, when the engagement projection portion 100 is in engagement with the engagement
recessed portion 75(HL), the friction part 145 lowers slightly, where the friction pad 89 is put in a
slightly abutting state on the lower face portion 94, and when the engagement projection portion 100 is
in engagement with the engagement recessed portion 76(F), the friction part 145 is located at the
lowermost position, the friction pat 89 is completely separated from the lower face portion 94. [0047]
An operation of the endoscope operating apparatus 10 according to this embodiment will be described
below.        When operation of the endoscope is performed by the endoscope operating apparatus 10
according to this embodiment, an operator inserts the flexible tube (not shown) joined and fixed to the
joint part 12 of the endoscope apparatus main body part 11 into a body of a person to be examined,
and when examination is performed, the operator inserts the flexible tube into a body of a person to be
examined in a state where both the lock operating part 84 on the side of the vertical-direction operating
handle 62 and the lock operating part 46 of the horizontal-direction operating handle 29 are put in free
states.        That is, on the side of the horizontal-direction operating handle 29, an operator grasps the
knob part 44 with his/her fingers to rotate the lock operating part 46 from the lock position shown in
FIG. 6 in a clockwise direction in FIG. 6 to cause the plunger 57 to engage the recessed portion 49(F). 
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come in pressure contact with the horizontal-direct ion 

operating handle 29 or separate therefrom. 

[0032] 

 The friction part 34 is provided with a friction p ad 36 

and a friction pad supporting part 37 fixed with th e friction 

pad 36.  As shown in FIG. 5A and FIG. 5B, the frict ion pad 36 

is made of fluorine-containing rubber, is formed in  a flat disc 

shape having an opening 38 at a central portion the reof, and 

is provided with a pressure bonding preventing part  composed 

of spiral groove portions 39 formed along a circumf erential 

direction of the friction pad 36. 

[0033] 

 As shown in FIG. 4, the friction pad supporting pa rt 37 

is formed in an approximately disc shape, and the f riction pad 

36 is bonded and fixed to a back face portion of th e friction 

pad supporting part 37.  The friction pad supportin g part 37 

has a screw hole 42 provided at a central portion t hereof and 

is rotatably engaged with and fixed to the center s haft 27 via 

a screw part 41 formed at an upper portion of the c enter shaft 

27. 

[0034] 

 As shown in FIG. 4, the friction pad supporting pa rt 37 

is fixed to the operating knob 35 via a plurality o f projection 

portions 40 formed on an upper face portion of the friction pad 

supporting part 37 by screws 45 and 45.  As shown i n FIG. 3, 

the operating knob 35 has a thin disc part 43 havin g a hollow 

part 52 and a knob part 44 formed on an upper face of the thin 

disk part 43. 

 As shown in FIG. 4, the knob part 44 has a rotatio n center 

part 44a formed to extend over an entire length of the thin disk 

part 43 in a diametrical direction and recessed por tions 44b 

and 44b formed on both sides of the rotation center  part 44a, 

and is configured so as to be rotationally operable  by an 

operator with his/her fingers on the recessed porti ons 44b and 

44b in use of the endoscope. 

 As shown in FIG. 4, FIG. 8, and FIG. 11A, curved g roove 

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 coil spring 58 to get over the adjacent projection portion and then advances by the biasing
force of the coil spring 58 to engage the engagement recessed portion 49(F) (the free position).         In
this case, since the friction pad supporting part 37 constituting the friction part 34 rises in a direction of
the distal end portion of the center shaft 27 due to engagement with the screw part 41 provided in the
center shaft 27 according to rotation operation of the lock operating part 46 performed by the knob part
44, the friction pad 36 is separated from the bottom face portion 33 of the hollow part 52 of the
horizontal-direction operating handle 29.        As a result, since a braking force does not acts on the
horizontal-direction operating handle 29 at all, the operator can operate the horizontal-direction
operating handle 29 with a very small operating force and can bend the bending part at the distal end
portion of the flexible tube easily leftward and rightward. Further, when the bending part abuts on each
region of internal organs, it can bend easily, so that an organ is prevented from being injured. [0049]
Therefore, according to engagement of the plunger 57 biased by the coil spring 58 to the engagement
recessed portions 47(L), 48(HL), and 49(F), the operator can operate the horizontal-direction operating
handle 29 from the lock position to the free position via the half-lock position with proper clicking
feeling while recognizing the respective positions.        Further, the operator can perform transition
from the free position to the lock position by rotating the lock operating part 46 in a counterclockwise
direction in the same manner as the above. [0050]        On the other hand, on the side of the
vertical-direction operating handle 62, the operator rotates the lock operating handle 85 constituting
the lock operating part 84 shown in FIG. 8 from the lock position shown in FIG. 8 in the clockwise
direction in FIG. 8 to cause the engagement projection portion 100 to engage the engagement
recessed portion 76(F) (the free position) via the engagement recessed portion 75(HL) forming the
half-lock position of the position defining member 87 shown in FIG. 9. 
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portions 143 and 143 are formed on both sides of th e knob part 

44, and the friction pad supporting part 37 is fixe d to the 

operating knob 35 by the screws 45 and 45 within th e groove 

portions 143 and 143 so as to be movable along leng th directions 

of the groove portions 143 and 143.  Incidentally, reference 

numeral 144 denotes cover members for the groove po rtions 143 

and 143, and reference numeral 146 denotes a cover member for 

a cylindrical space part 53. 

 The friction pad supporting part 37 and the fricti on pad 

36 are arranged and fixed within the hollow part 52 , and they 

are configured such that a user grasps the operatin g knob 35 

with his/her fingers to rotationally operates the s ame so that 

the friction pad supporting part 37 and the frictio n pad 36 are 

rotationally moved to be moved slightly vertically along the 

center shaft 27 and along the screw part 41, and th e friction 

pad 36 can be brought into pressure contact with a bottom face 

portion 33 of the recessed portion 31 of the 

horizontal-direction operating handle 29 from the a bove or 

separated therefrom upward to brake rotation of the  

horizontal-direction operating handle 29 or release  the 

braking. 

[0035] 

 As shown in FIG. 6, a lock operating part 46 is pr ovided 

within the knob part 44.  The lock operating part 4 6 is provided 

with a position defining member 86 formed with a po sition part 

composed of recessed portions 47(L), 48(HL), and 49 (F) by which 

three positions of a lock 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 c an engage 

the three recessed portions 47(L), 48(HL), and 49(F ) of the 

position defining member 86. 

[0036] 

 The position defining member 86 is formed of a cyl indrical 

member 51 arranged and fixed coaxially with the 

horizontal-direction operating handle 29 shown in F IG. 7, and 

the recessed portions 47(L), 48(HL) and 49(F) corre sponding to 

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]
Therefore, according to rotational operation of the lock operating part 84 performed by the lock
operating handle 85, the friction pad supporting member 90 constituting the lock operating part 84
lowers toward the proximal end portion of the center shaft 27 due to engagement between the screw
portion 83 provided in the lock mechanism supporting member 66 and the screw portion 92 of the
friction pad supporting member 90, so that the friction pad 89 is separated from the lower face portion
94 of the recessed portion 64 of the vertical-direction operating handle 62.        As a result, since a
braking force does not acts on the vertical-direction operating handle 62 at all, the operator can
rotationally operate the vertical-direction operating handle 62 with a very small operating force and can
bend the bending part at the distal end portion of the flexible tube easily upward and downward, and
the operator can bend the bending 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, it can bend easily, thereby preventing an organ from being injured. [0052]
Therefore, since the leaf spring part 101 is always biased to the position defining member 87, the
engagement projection portion 101 engages each of the engagement recessed portions 74(L), 75(HL),
and 76(F) by the biasing force, and the operator can operate the vertical-direction operating handle 62
from the lock position to the free position via the half-lock position with proper clicking feeling while
recognizing the respective positions. [0053]        Thereafter, when the operator has found a region to
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 counterclockwise direction to
cause the plunger 57 of the knob part 44 to engage  the recessed portion 48 (HL) (the half-lock
position) and cause the engagement projection portion 100 of the lock operating handle 85 to engage
the engagement recessed portion 75(HL) in the same manner as the above and brings the bending
part close to a target region while putting both the horizontal-direction operating handle 29 and the
vertical-direction operating handle 62 in their half-lock states. [0054] 
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the lock position, the half-lock position, and the free position 

are provided on a circumferential face of the cylin drical 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 a t a central 

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 g part 37.  

As shown in FIG. 7, the position defining member 86  is provided 

with a hole 54 extending in a diametrical direction  and formed 

with a thread groove, and it is tightened and fixed  to the center 

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 part 53 is  formed at 

one end portion of the knob part 44 in a lengthwise  direction 

thereof in an intermediate portion in a height dire ction, and 

a plunger 57 and a coil spring 58 which always bias es the plunger 

57 in a direction of the center shaft, which consti tute the 

engagement part 50, are housed within the horizonta l hole 56.  

A distal end portion of the plunger 57 is formed in  a taper shape, 

and the plunger 57 is configured so as to be capabl e of engaging 

the respective recessed portions 47(L), 48(HL) and 49(F) of the 

position defining member 86. 

 A large-diameter part 59 having a thread groove fo rmed 

inside is formed at a rear end portion of the horiz ontal hole 

56, and a screw 60 is screwed into the large-diamet er part 59 

to abut on a rear end portion of the plunger 57.  I 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) appropriately by causing the plunger 57 to engage 

each of the recessed portions 47(L), 48(HL), and 49 (F) by 

biasing force of the coil spring 58 and causing the  plunger 57 

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 
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to separate therefrom against the biasing force of the coil 

spring 58. 

 Further, in this embodiment, since the distal end portion 

of the screw 60 is configured so as to being capabl e of abutting 

on the rear end portion of the coil spring 58 to pr ess the coil 

spring 58 in the direction of the center shaft 27, an engineer 

or an operator can remove the cover member 142 and can operate 

the screw 60 in a tightening fashion or in a loosen ing fashion 

using a driver or the like to change a spring const ant of the 

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 l ock 

operation, a half-lock operation, and a free operat ion in the 

horizontal-direction lock mechanism 32, so that eve n after an 

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) 

 As shown in FIG. 3, a vertical-direction drive sha ft 61 

having the second pinion gear 22b at a lower end po rtion thereof 

is rotatably provided coaxially with the center sha ft 27 outside 

the center shaft 27 and outside the horizontal-dire ction drive 

shaft 28 having the first pinion gear 22a at a lowe r end portion 

thereof.  The second pinion gear 22b meshes with th e 

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 s haft 61, and 

according to rotational operation of the vertical-d irection 

operating handle 62, the second pinion gear 22b can  be rotated 

via the vertical-direction drive shaft 61 to protru de or retreat 

the horizontal-direction drive racks 21c and 21d me shing with 

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
embodiment, since the leaf spring part 101 having the engagement projection portion 100 projecting in
the back face direction and the arm part 98 are integrally formed from metal such as stainless steel,
and they are formed in elongated plate shapes having predetermined sizes, for example, when the
engagement projection portion 100 is located at the lock position in such a state that it has engaged
the engagement  recessed portion 74 and the bending part of the flexible tube in its lock state is pulled
out from an internal organ of a person to be examined, and the operator has realized that there is such
a risk that the bending part abuts an inner wall of the internal organ, he/she lifts up the knob part 99
upward with his/her fingers to slightly bend the arm part 98 upward and causes the engagement
projection portion 100 to engage the engagement recessed portion 76(F) which is the free position
from the engagement recessed portion 74(L) without engagement with the engagement recessed
portion 75(HL) at the half-lock position at once, which can result in avoidance of the risk. 
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the both sides of the second pinion gear 22b in the  diametrical 

direction, respectively, thereby pulling the 

vertical-direction control wires 18c and 18d.  The 

vertical-direction operating handle 62 is arranged just below 

the horizontal-direction operating handle 29, has a  diameter 

larger than the horizontal-direction operating hand le 29, is 

wholly formed in an approximately disc shape, and h as a 

plurality of projection portions 63 formed on a cir cumferential 

edge portion thereof. 

[0040] 

(Vertical-direction lock mechanism) 

 As shown in FIG. 3, a recessed portion 64 with a f lat 

circular shape is formed on a lower face portion of  the 

vertical-direction operating handle 62, 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 

a lock mechanism supporting member 66 and a lock op erating part 

84 rotatably supported by the lock mechanism suppor ting member 

66, and the lock operating part 84 has a friction p art 145, a 

lock operating handle 85 which can actuate the fric tion part 

145, and a position defining member 87 provided bel ow the lock 

operating handle 85 and defining a lock position, a  half-lock 

position and a free position. 

[0041] 

 As shown in FIG. 3 and FIG. 4, the lock mechanism 

supporting member 66 is wholly formed in an approxi mately short 

cylindrical shape and is fixed to an upper face por tion of the 

gear box 26.  The lock mechanism supporting member 66 has a 

cylindrical part 67 fixed to the gear box 26 by a s crew 69 and 

a large-diameter part 68 formed at an upper end por tion of the 

cylindrical part 67 and having a diameter larger th an 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 the large-diameter part 68 outside the 

[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 adjusting mechanism 111 configured such that a pressure contacting force of an
engagement projection portion 117 to the position defining member 87 can be adjusted by changing a
spring constant of a leaf spring member 102 provided in a lock operating handle 113 appropriately.
The leaf spring pressure adjusting mechanism 111 is composed of the leaf spring member 102 which
is constituted as a member separated from an arm part 114, which is different from the first
embodiment, and whose proximal end portion is fixed to an upper face of the arm part 114 along a
widthwise direction by screws (not shown), and a spring constant adjusting member 103 covering
about a half of the leaf spring member 102 and arranged on an upper face portion of the arm part 114
so as to  be movable along the lengthwise direction of the arm part 114. [0057]         As shown in FIG.
13, in the lock operating handle 113 according to this embodiment, a leaf spring member mounting
part 115 formed in a flat rectangular shape recessed from an upper face of the arm part 114 over a
widthwise whole area is formed on the proximal end portion of the arm part 114.         Screw holes 116
and 116 for fixation of the leaf spring member 102 to the arm part 114 are formed on one end portion
of the leaf spring member mounting part 115 in a widthwise direction thereof.         The leaf spring
member 102 is composed of a placing portion 102a arranged within the leaf spring member mounting
part 115 and an extension portion 102b which is bent downward at a right angle in a bent portion 119
formed at a rear end portion of the placing portion 102a in the widthwise direction and further bent
outward at a right angle, and an engagement projection portion 
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cylindrical part 67.  As shown in FIG. 9, the posit ion defining 

member 87 is wholly formed in a curved plate shape,  and is 

provided with a mounting part 73 formed on an inner  

circumferential side in a widthwise direction and a  position 

part 77 formed in an outer circumferential side in the widthwise 

direction.  A side edge portion 78 of the mounting part 73 is 

formed so as to being capable of coming in close co ntact with 

an outer circumferential face portion of the cylind rical part 

67 of the lock mechanism supporting member 66, and the position 

defining member 87 is fixed to a back face portion of the 

large-diameter part 68 via a plurality of holes 79 formed inside 

the side edge portion 78 by screws 88. 

[0042] 

 Engagement recessed portions 74(L), 75(HL), and 76 (F) 

indicating a lock position L, a half-lock position HL, and a 

free position F are provided on a surface portion o f the position 

part 77 at predetermined intervals along an outer e dge portion 

via groove portions 81 and 82 formed in arc shapes.   The 

respective engagement recessed portions 74(L), 75(H L), and 

76(F), and the groove portions 81 and 82 interposed  therebetween 

are provided on the same arc line with the same cur vature at 

the same radial distance position from an axial cen ter of the 

center shaft 27.  Further, screw portions 83 engage d with screw 

portions 92 of a friction pad supporting member 90 described 

later are formed in an inner peripheral portion of the 

large-diameter part 68 of the lock mechanism suppor ting member 

66. 

[0043] 

 The friction part 145 is composed of a friction pa d 89 

and the friction pad supporting member 90 fixing an d supporting 

the friction pad 89.  The friction pad supporting m ember 90 is 

formed in a short cylindrical shape, is disposed so  as to be 

slidable vertically relative to the vertical-direct ion drive 

shaft 61, and is provided with a shaft part 91, the  screw portion 

92 formed at a lower end portion of the shaft part 91 and screwed 

to the screw portion 83, and a supporting portion 9 3 of the 

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 formed at the distal end portion toward the position defining member 87. [0059]         As
shown in FIG. 12, the spring constant adjusting member 103 is provided with an adjusting part 107
formed in a flat and approximately-trapezoidal shape and a fixation piece part 106 formed so as to be
bent approximately at a right angle along the thickness direction in a side piece portion 104 of the
adjusting part 107 and having an adjusting hole 105 composed of a long hole, and the spring constant
adjusting member 103 is fixed to a side face portion of the arm part 114 via screws 108 and washers
109 to be movable between the short cylindrical rotation part 95 and the knob part 99 in a lengthwise
direction of the arm part 114.         The adjusting part 107 of the spring constant adjusting member 103
is attached to the arm part 98 so as to cover the leaf spring member 102 from the above, and it has an
oblique side portion 120 arrange obliquely along a widthwise direction of the leaf spring member 102.
[0060]         An operation of the endoscope operating apparatus 112 according to this embodiment will
be described below. 
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friction pad 89 formed at an upper end portion of t he shaft part 

91.  The supporting portion 93 is formed in a table  shape and 

the friction pad 89 is fixed to a surface portion o f the 

supporting portion 93. 

[0044] 

 The lock operating part 84 is arranged in the rece ssed 

portion 31 formed on a lower face of the vertical-d irection 

operating handle 62.  As shown in FIG. 10, the lock  operating 

handle 85 has a rotation part 95 formed in a short cylindrical 

shape and a handle main body 96 arranged so as to p rotrude from 

the rotation part 95 in a diametrical direction of the rotation 

part 95, and the friction part 145 is fixed inside the rotation 

part 95. 

 The supporting member 90 is fixed to an upper end of an 

inner circumferential face portion of the rotation part 95, the 

large-diameter part 68 of the lock mechanism suppor ting member 

66 is disposed at a lower end of the inner circumfe rential face 

of the rotation part 95, and the supporting member 90 is formed 

to have such a diametrical size as to be capable of  rotate along 

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] 

 The handle main body 96 has an elongated plate-sha ped arm 

part 98 protruded by a predetermined length diametr ically 

outward from the rotation part 95 and a knob part 9 9 formed at 

a distal end portion of the arm part 98.  A leaf sp ring part 

101 having an engagement projection part 100 projec ting in a 

back face direction is formed on a back face portio n 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 positio n, and the 

free position when the lock operating handle 85 is attached to 

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 

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 covers the placing portion 102a of the leaf spring member 102 most widely, the length sizes of
the placing portion 102a and the extension portion 1 0 2b exposed from the oblique side portion 120
outward are small. [0061]         As a result, in the state shown in FIG. 11 and FIG. 12, in this
embodiment, since an effective length size of the leaf spring member 102 functioning as a spring is the
shortest, the spring constant becomes the maximum, so that the engagement projection portion 117 is
brought into pressure 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 117 to engage each of the engagement recessed portions 74(L), 75(HL), and 76(F)
in order to cause the lock operating part 84 to function, he/she can operate the lock operating handle
113 with strong clicking feeling. [0062]        Further, when the operator desires to perform rotational
operation of the lock operating handle 113 with softer clicking feeling, he/she loosens the screws 108
and moves the spring constant adjusting member 103 along the adjusting hole 105 in the direction of
the knob part 110 by an appropriate size to fix the screws 108 at a proper position.        In this case,
since the placing portion 102a is exposed from the oblique side portion 120 further largely, the
effective length size of the leaf spring member 102 serving as the leaf spring is made larger, and the
spring constant is made small, so that the engagement projection portion 117 is brought into pressure
contact with the position defining member 87 more gently.        Therefore, in this state, when the
operator rotationally operates the lock operating handle 113 to cause the engagement projection
portion 117 to engage each of the engagement recessed 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] 
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steel, and the leaf spring part 101 is formed so as  to extend 

from an upper face portion of the handle main body 96 outward 

in a downward-bending fashion and have a flat 

approximately-curved elongated plate shape, and is provided 

with the engagement recessed portion 100 formed at a distal end 

portion thereof so as to project in a back face dir ection.  

[0046] 

 Therefore, by rotating the handle main body 96 aro und the 

axis of the center shaft 27, the engagement project ion part 100 

is caused to engage the engagement recessed portion s 74(L), 

75(HL), and 76(F), respectively, so that the fricti on part 145 

can be set to the lock position, the half-lock posi tion, and 

the free position. 

 That is, when the engagement projection portion 10 0 is 

in engagement with the engagement recessed portion 74(L), the 

friction part 145 is located at the uppermost posit ion where 

the friction pad 89 is put in a pressure contact wi th the lower 

face portion 94 of the recessed portion 64 of the 

vertical-direction operating handle 62, when the en gagement 

projection portion 100 is in engagement with the en gagement 

recessed portion 75(HL), the friction part 145 lowe rs slightly, 

where the friction pad 89 is put in a slightly abut ting state 

on the lower face portion 94, and when the engageme nt projection 

portion 100 is in engagement with the engagement re cessed 

portion 76(F), the friction part 145 is located at the lowermost 

position, the friction pat 89 is completely separat ed from the 

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 

endoscope operating apparatus 10 according to this embodiment, 

an operator inserts the flexible tube (not shown) j oined and 

fixed to the joint part 12 of the endoscope apparat us main body 

part 11 into a body of a person to be examined, and  when 

examination is performed, the operator inserts the flexible 

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 cylindrical position defining member 86 provided with the recessed portions 47, 48, and 49
engaged with the distal end portion of the plunger 57, and the lock operating part 84 on the side of the
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 has been described as an
example, but the configurations of the lock operating parts are not limited to the above embodiments.
[0065]         For example, like a third embodiment shown in FIG. 14 to FIG. 16, both lock operating
parts of the vertical-direction operating handle 62 may be composed of a position defining member
121 which is wholly formed in an approximately-disc shape and has engagement recessed portions
132 (L) , 133 (HL) and 134(F) similar to the recessedportions 47(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-direction operating handle according to the first embodiment, and a lock operating part 127
providing with a ball 137 which is always biased by a coil spring 138 to be capable of engaging the
engagement recessed portions 132(L), 133(HL), and 134(F). Incidentally, same members as those in
each of the above embodiments are attached with same reference numeral and explanation thereof is
omitted. [0066]         As shown in FIG. 15, the lock operating part 127 according to the third
embodiment is composed of a lock operating handle 128 formed in an approximately short cylindrical
shape as a whole and provided with a rotation part 129 having an engagement part 131 and an arm
part 130 provided so as to protrude from a circumferential face of the rotation part 129 integrally, and a
position defining member 121 fixed to an upper face portion of the gear box 26 and arranged in a
space within the rotation part 129 in a lower portion of the rotation part 129. The position defining
member 121 is fixed to the upper face portion of the gear box 26 by screws 123 in a state where the
center shaft 27, the horizontal-direction drive shaft 28 and the vertical-direction drive shaft 61 have
penetrated the position defining member 121. [0067]        As shown in FIG. 15, the position defining
member 121 is integrally formed as an approximately-disc member wholly, and it is composed of a
large-diameter base portion 124, a small-diameter disc-shaped position defining part 125 formed on
the large-diameter base portion 124, and fixing portions 126 formed at a lower portion of the
large-diameter base portion 124. 
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tube into a body of a person to be examined in a st ate where 

both the lock operating part 84 on the side of the 

vertical-direction operating handle 62 and the lock  operating 

part 46 of the horizontal-direction operating handl e 29 are put 

in free states. 

 That is, on the side of the horizontal-direction 

operating handle 29, an operator grasps the knob pa rt 44 with 

his/her fingers to rotate the lock operating part 4 6 from the 

lock position shown in FIG. 6 in a clockwise direct ion in FIG. 

6 to cause the plunger 57 to engage the recessed po rtion 49(F). 

 In this case, when the knob part 44 is rotated fro m the 

lock position L shown in FIG. 6 where the plunger 5 7 is in 

engagement with the recessed portion 47(L), the plu nger 57 gets 

over the projection portion adjacent to the recesse d portion 

47(L) while moving outward against the biasing forc e of the coil 

spring 58, and the plunger 57 is caused to engage t 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 

in the clockwise direction, the plunger 57 similarl y retreats 

against the biasing force of the coil spring 58 to get over the 

adjacent projection portion and then advances by th e biasing 

force of the coil spring 58 to engage the engagemen t recessed 

portion 49(F) (the free position). 

 In this case, since the friction pad supporting pa rt 37 

constituting the friction part 34 rises in a direct ion of the 

distal end portion of the center shaft 27 due to en gagement with 

the screw part 41 provided in the center shaft 27 a ccording to 

rotation operation of the lock operating part 46 pe rformed by 

the knob part 44, the friction pad 36 is separated from the bottom 

face portion 33 of the hollow part 52 of the 

horizontal-direction operating handle 29. 

 As a result, since a braking force does not acts o n the 

horizontal-direction operating handle 29 at all, th e operator 

can operate the horizontal-direction operating hand le 29 with 

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), and 134(F) of the position defining part 125 is provided on the large-diameter base portion
124. The engagement part 131 is provided with a cylindrical body 136 fixed at a lower end portion of a
circumferential face portion of the rotation part 129 along a diametrical direction, a ball 137 arranged at
a distal end portion of the cylindrical body 136 so as to be capable of advancing and retreating, a coil
spring 138 which always biases the ball 137 from the cylindrical body outward, and an adjusting screw
139 arranged at a rear end portion of the cylindrical body 136 and capable of adjusting biasing force of
the coil spring 138. [0069] Further, the shape of the arm part 130 Integrally formed with the rotation
part 124 is the same as that of the arm part 98 in the first embodiment.         Incidentally, in FIG. 14, a
case where the cylindrical body 136 is arranged along a lengthwise direction of the arm part 130
above the arm part 130 is shown, but in FIG. 14, illustration is made in order to conceptually show that
the arm part 130 is formed integrally with the rotation part, and the arrangement relationship between
the arm part 130 and the cylindrical body 136 lies in arrangement at positions perpendicular to each
other, as shown in FIG. 16. FIG. 16 is a sectional view showing a relationship between the position
defining member 121 and the lock operating handle 128. [0070] 
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a very small operating force and can bend the bendi ng part at 

the distal end portion of the flexible tube easily leftward and 

rightward.  Further, when the bending part abuts on  each region 

of internal organs, it can bend easily, so that an organ is 

prevented from being injured. 

[0049] 

 Therefore, according to engagement of the plunger 57 

biased by the coil spring 58 to the engagement rece ssed portions 

47(L), 48(HL), and 49(F), the operator can operate the 

horizontal-direction operating handle 29 from the l ock position 

to the free position via the half-lock position wit h proper 

clicking feeling while recognizing the respective p ositions. 

 Further, the operator can perform transition from the 

free position to the lock position by rotating the lock 

operating part 46 in a counterclockwise direction i n the same 

manner as the above. 

[0050] 

 On the other hand, on the side of the vertical-dir ection 

operating handle 62, the operator rotates the lock operating 

handle 85 constituting the lock operating part 84 s hown in FIG. 

8 from the lock position shown in FIG. 8 in the clo ckwise 

direction in FIG. 8 to cause the engagement project ion portion 

100 to engage the engagement recessed portion 76(F) (the free 

position) via the engagement recessed portion 75(HL ) forming 

the half-lock position of the position defining mem ber 87 shown 

in FIG. 9. 

 In this case, since the leaf spring part 101 forme d with 

the engagement projection portion 100 is always put  in a biased 

state to the position defining member 87, the opera tor, with 

proper clicking feeling, separates the engagement p rojection 

portion 100 from the engagement recessed portion 74 (L) (the lock 

position) to cause the engagement projection portio n 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 f ree 

position) via the groove portion 82. 

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, the ball 137 gets over the proj ection portion 132a forming the engagement recessed portion
132(L) from the lock position where the ball 137 has engaged the engaged recessed portion 132(L)
against the biasing force of the coil spring 138 to move outward and reaches the adjacent recessed
portion 140. [0071]         Thereafter, the ball 137 gets over the projection portion 133a forming the
engagement recessed portion 133(HL) forming the half-lock position against the biasing force of the
coil spring 138 and reaches the position of the engagement recessed portion 133(HL). Then, when the
operator performs change from  the half-lock state to the free state, he/she further rotates the arm part
130 in the clockwise direction to cause the ball 137 to get over another projection portion 133b forming
the engagement recessed portion 133(HL) and cause the ball 137 to get over the projection portion
134a forming the engagement recessed portion 134(F) forming the free position via the adjacent
recessed portion 141, thereby achieving engagement by the biasing force of the coil spring 138. [0072]
Therefore, in the lock operating part 127 according to this embodiment, since the position defining
member 125 is disposed within the rotation part 129 and it is not protruded outside the apparatus,
which is different from the lock operating parts 84 and 127 in the first embodiment and the second
embodiment, such an event can be avoided that when an operator performs operation of the
endoscope, his/her finger or cloth is carelessly caught by the position defining member, so that the
lock state position is changed, which affects examination.         Since the lock operation part is
originally a very important mechanism for an operator when he/she operates the bending part, an
endoscope operating apparatus where the position defining member is not exposed outside the
apparatus and safety of operation can be improved can be provided according to this embodiment.
[0073] 
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[0051] 

 Therefore, according to rotational operation of th e lock 

operating part 84 performed by the lock operating h andle 85, 

the friction pad supporting member 90 constituting the lock 

operating part 84 lowers toward the proximal end po rtion of the 

center shaft 27 due to engagement between the screw  portion 83 

provided in the lock mechanism supporting member 66  and the 

screw portion 92 of the friction pad supporting mem ber 90, so 

that the friction pad 89 is separated from the lowe r face portion 

94 of the recessed portion 64 of the vertical-direc tion 

operating handle 62. 

 As a result, since a braking force does not acts o n the 

vertical-direction operating handle 62 at all, the operator can 

rotationally operate the vertical-direction operati ng handle 

62 with a very small operating force and can bend t he bending 

part at the distal end portion of the flexible tube  easily upward 

and downward, and the operator can bend the bending  part at the 

distal end portion of the flexible tube leftward an d rightward 

with a very small operating force.  Further, when t he bending 

part has abutted on each region of internal organs,  it can bend 

easily, thereby preventing an organ from being inju red. 

[0052] 

 Therefore, since the leaf spring part 101 is alway s biased 

to the position defining member 87, the engagement projection 

portion 101 engages each of the engagement recessed  portions 

74(L), 75(HL), and 76(F) by the biasing force, and the operator 

can operate the vertical-direction operating handle  62 from the 

lock position to the free position via the half-loc k position 

with proper clicking feeling while recognizing the 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 

direction to cause the plunger 57 of the knob part 44 to engage 

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 modified regarding their configurations appropriately within the scope  of the present invention
described in claims. [Industrial Applicability] [0074]        Since the present invention can be widely
applied to the endoscope operating apparatus, it has industrial applicability. [Explanation of Reference
Numerals] [0075] 10ENDOSCOPE OPERATING APPARATUS 11ENDOSCOPE APPARATUS MAIN
BODY 12JOINT PART 
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the recessed portion 48(HL)(the half-lock position)  and cause 

the engagement projection portion 100 of the lock o perating 

handle 85 to engage the engagement recessed portion  75(HL) in 

the same manner as the above and brings the bending  part close 

to a target region while putting both the horizonta l-direction 

operating handle 29 and the vertical-direction oper ating handle 

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 art 84 in 

the counterclockwise direction to cause the plunger  57 of the 

knob part 44 to engage the recessed portion 47(L) a nd cause the 

engagement projection portion 100 of the lock opera ting handle 

85 to 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 of the lock oper ating 

parts 46 and 86, the operator can perform operation s from the 

free state to the half-lock state and the lock stat e while 

recognizing the free position, the half-lock positi on, the lock 

position with clear clicking feeling, and he/she ca n 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 ac cording 

to this embodiment, since the leaf spring part 101 having the 

engagement projection portion 100 projecting in the  back face 

direction and the arm part 98 are integrally formed  from metal 

such as stainless steel, and they are formed in elo ngated plate 

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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recessed portion 74 and the bending part of the fle xible tube 

in its lock state is pulled out from an internal or gan of a person 

to be examined, and the operator has realized that there is such 

a risk that the bending part abuts an inner wall of  the internal 

organ, he/she lifts up the knob part 99 upward with  his/her 

fingers to slightly bend the arm part 98 upward and  causes the 

engagement projection portion 100 to engage the eng agement 

recessed portion 76(F) which is the free position f rom the 

engagement recessed portion 74(L) without engagemen t with the 

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 

apparatus 10 according to the first embodiment in c onfiguration 

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 attach ed with same 

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 

contacting force of an engagement projection portio n 117 to the 

position defining member 87 can be adjusted by chan ging a spring 

constant of a leaf spring member 102 provided in a lock operating 

handle 113 appropriately. 

 The leaf spring pressure adjusting mechanism 111 i s 

composed of the leaf spring member 102 which is con stituted as 

a member separated from an arm part 114, which is d ifferent from 

the first embodiment, and whose proximal end portio n is fixed 

to an upper face of the arm part 114 along a widthw ise direction 

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 an upper face portion of the arm part 1 14 so as to 

20OPERATING PART 21RACK 21a HORIZONTAL-DIRECTION DRIVE RACK 21b
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be movable along the lengthwise direction of the ar m part 114. 

[0057] 

 As shown in FIG. 13, in the lock operating handle 113 

according to this embodiment, a leaf spring member mounting part 

115 formed in a flat rectangular shape recessed fro m an upper 

face of the arm part 114 over a widthwise whole are a is formed 

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. 

 The leaf spring member 102 is composed of a placin g portion 

102a arranged within the leaf spring member mountin g part 115 

and an extension portion 102b which is bent downwar d at a right 

angle in a bent portion 119 formed at a rear end po rtion of the 

placing portion 102a in the widthwise direction and  further bent 

outward at a right angle, and an engagement project ion portion 

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 par t 114 

by inserting screws (not shown) into the screw hole s 116 and 

116 at the distal end portion of the placing portio n 102a in 

the widthwise direction.  Therefore, the leaf sprin g member 102 

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 

portion 117 formed at the distal end portion toward  the position 

defining member 87. 

[0059] 

 As shown in FIG. 12, the spring constant adjusting  member 

103 is provided with an adjusting part 107 formed i n a flat and 

approximately-trapezoidal shape and a fixation piec e part 106 

formed so as to be bent approximately at a right an gle along 

the thickness direction in a side piece portion 104  of the 

25ANGLE ADJUSTING HOLDER 26GEAR BOX 28CENTER SHAFT  28HORIZONTAL-DIRECTION
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adjusting part 107 and having an adjusting hole 105  composed 

of a long hole, and the spring constant adjusting m ember 103 

is fixed to a side face portion of the arm part 114  via screws 

108 and washers 109 to be movable between the short  cylindrical 

rotation part 95 and the knob part 99 in a lengthwi se direction 

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 

side portion 120 arrange obliquely along a widthwis e direction 

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 

member 87 is changed by using the leaf spring press ure adjusting 

mechanism 111, an operator loosens the screws 108 a nd moves the 

spring constant adjusting member 103 along the leng thwise 

direction thereof to change the spring constant of the leaf 

spring member 102. 

 In this case, FIG. 11 and FIG. 12 shows a state wh ere the 

spring constant adjusting member 103 has projected maximally 

to abut on the rotation part 95, where since the ad justing part 

107 is in a state where it covers the placing porti on 102a of 

the leaf spring member 102 most widely, the length sizes of the 

placing portion 102a and the extension portion 102b  exposed from 

the oblique side portion 120 outward are small. 

[0061] 

 As a result, in the state shown in FIG. 11 and FIG . 12, 

in this embodiment, since an effective length size of the leaf 

spring member 102 functioning as a spring is the sh 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, in this state, when the operator rotati onally 
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operates the lock operating handle 113 to cause the  engagement 

projection portion 117 to engage each of the engage ment recessed 

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, when the operator desires to perform rota tional 

operation of the lock operating handle 113 with sof ter clicking 

feeling, he/she loosens the screws 108 and moves th e spring 

constant adjusting member 103 along the adjusting h ole 105 in 

the direction of the knob part 110 by an appropriat e size to 

fix the screws 108 at a proper position. 

 In this case, since the placing portion 102a is ex posed 

from the oblique side portion 120 further largely, the effective 

length size of the leaf spring member 102 serving a s the leaf 

spring is made larger, and the spring constant is m ade small, 

so that the engagement projection portion 117 is br ought into 

pressure contact with the position defining member 87 more 

gently. 

 Therefore, in this state, when the operator rotati onally 

operates the lock operating handle 113 to cause the  engagement 

projection portion 117 to engage each of the engage ment recessed 

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 

according to the embodiment, even after the endosco pe operating 

apparatus has been assembled, an operator can condu ct adjusting 

work of the operation load for the lock operation e asily and 

can perform rotational operation of the lock operat ing part 84 

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 of the horizontal-direction operating handle i s composed 

46LOCK 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) 50ENGAGEMENT PART 51CYLINDRICAL
MEMBER 52HOLLOW PART 53CYLINDRICAL SPACE PART 54HOLE 55SCREW 56HORIZONTAL
HOLE 
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of the plunger 57 biased by the coil spring 58 and the cylindrical 

position defining member 86 provided with the reces sed portions 

47, 48, and 49 engaged with the distal end portion of the plunger 

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] 

 For example, like a third embodiment shown in FIG.  14 to 

FIG. 16, both lock operating parts of the vertical- direction 

operating handle 62 may be composed of a position d efining 

member 121 which is wholly formed in an approximate ly-disc shape 

and has engagement recessed portions 132(L), 133(HL ) and 134(F) 

similar to the recessed portions 47(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 

operating handle according to the first embodiment,  and a lock 

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 l and 

explanation thereof is omitted. 

[0066] 

 As shown in FIG. 15, the lock operating part 127 a ccording 

to the third embodiment is composed of a lock opera ting handle 

128 formed in an approximately short cylindrical sh ape as a 

whole and provided with a rotation part 129 having an engagement 

part 131 and an arm part 130 provided so as to prot rude from 

a circumferential face of the rotation part 129 int egrally, and 

a position defining member 121 fixed to an upper fa ce portion 

of the gear box 26 and arranged in a space within t 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 

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 
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face portion of the gear box 26 by screws 123 in a state where 

the center shaft 27, the horizontal-direction drive  shaft 28 

and the vertical-direction drive shaft 61 have pene trated the 

position defining member 121. 

[0067] 

 As shown in FIG. 15, the position defining member 121 is 

integrally formed as an approximately-disc member w holly, and 

it is composed of a large-diameter base portion 124 , a 

small-diameter disc-shaped position defining part 1 25 formed 

on the large-diameter base portion 124, and fixing portions 126 

formed at a lower portion of the large-diameter bas e portion 

124. 

 Three engagement recessed 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 

in a space of the rotation part 129 such that the r otation part 

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 

fixed at a lower end portion of a circumferential f ace portion 

of the rotation part 129 along a diametrical direct ion, a ball 

137 arranged at a distal end portion of the cylindr ical body 

136 so as to be capable of advancing and retreating , a coil spring 

138 which always biases the ball 137 from the cylin drical body 

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, the shape of the arm part 130 integrally formed 

67CYLINDRICAL PART 68LARGE-DIAMETER PART 69SCREW 70SUPPORTING PART
73MOUNTING PART 74(L) ENGAGEMENT RECESSED PORTION (LOCK POSITION)
75(HL)ENGAGEMENT RECESSED PORTION (HALF-LOCK POSITION) 76(F) ENGAGEMENT
RECESSED PORTION (FREE POSITION) 77POSITION PART 78SIDE EDGE PORTION 79HOLE
81GROOVE PORTION 82GROOVE PORTION 
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with the 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 f the arm 

part 130 above the arm part 130 is shown, but in FI G. 14, 

illustration is made in order to conceptually show that the arm 

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. 16 is 

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 g to 

this embodiment, when an operator changes the lock state of the 

vertical-direction operating handle 63 appropriatel y, 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, the ball 137 gets over the projectio n portion 

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 f the coil 

spring 138 to move outward and reaches the adjacent  recessed 

portion 140. 

[0071] 

 Thereafter, the ball 137 gets over the projection portion 

133a forming the engagement recessed portion 133(HL ) forming 

the half-lock position against the biasing force of  the coil 

spring 138 and reaches the position of the engageme nt recessed 

portion 133(HL).  Then, when the operator performs change from 

83SCREW PORTION 84LOCKOPERATINGPART (VERTICAL-DIRECTIONOPERATINGHANDLE
SIDE) 85LOCK OPERATING HANDLE 86POSITION DEFINING MEMBER 87POSITION DEFINING
MEMBER 88SCREW 89FRICTION PAD 90FRICATION PAD SUPPORTING MEMBER 91SHAFT
PART 92SCREW PORTION 
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the half-lock state to the free state, he/she furth er rotates 

the arm part 130 in the clockwise direction to caus e the ball 

137 to get over another projection portion 133b for ming the 

engagement recessed portion 133(HL) and cause the b all 137 to 

get over the projection portion 134a forming the en gagement 

recessed portion 134(F) forming the free position v ia the 

adjacent recessed portion 141, thereby achieving en gagement by 

the biasing force of the coil spring 138. 

[0072] 

 Therefore, in the lock operating part 127 accordin g to 

this embodiment, since the position defining member  125 is 

disposed within the rotation part 129 and it is not  protruded 

outside the apparatus, which is different from the lock 

operating parts 84 and 127 in the first embodiment and the second 

embodiment, such an event can be avoided that when an operator 

performs operation of the endoscope, his/her finger  or cloth 

is carelessly caught by the position defining membe r, so that 

the lock state position is changed, which affects e 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 member is not exposed 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 

operating apparatus used in the endoscope as medica l equipment 

inserted into a human body for use has been explain ed as an 

example, but a body to be examined is not limited t o a human 

body, it may be a machine, an apparatus, or the lik e, and the 

endoscope operating apparatus can be applied to end oscope 

apparatuses having various applications.  Further, respective 

constituent members constituting the endoscope oper ating 

apparatus according to the present invention are no t limited 

to the members described in this text and they can be modified 

regarding their configurations appropriately within  the scope 

93SUPPORTING PORTION 94LOWER FACE PORTION 95ROTATION PART 96HANDLE PART
97PROTRUDED RIDGE PORTION 98ARM PART 99KNOB PART 100 ENGAGEMENT
PROJECTION PORTION  101 LEAF SPRING MEMBER 102 LEAF SPRING MEMBER 
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of the present invention described in claims. 

[Industrial Applicability] 

[0074] 

 Since the present invention can be widely applied to the 

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 

21a 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 

102a PLACING PROTION 102b EXTENSION PORTION 103 SPRING CONSTANT ADJUSTING
MEMBER 104SIDE PIECE PORTION 105 ADJUSTING HOLE 106FIXATION PIECE PART 107
ADJUSTING PART 108SCREW 109 WASHER 110 KNOB PART 111 LEAF SPRING PRESSURE
ADJUSTING MECHANISM 
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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 

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
120OBLIQUE SIDE PORTION 121POSITION DEFINING MEMBER 123SCREW 
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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 LOCK OPERATING PART (VERTICAL-DIRECTION OPERATIN G HANDLE 

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 

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) 
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101 LEAF SPRING MEMBER 

102 LEAF SPRING MEMBER 

102a PLACING PROTION 

102b EXTENSION PORTION 

103 SPRING CONSTANT ADJUSTING MEMBER 

104 SIDE PIECE PORTION 

105 ADJUSTING HOLE 

106 FIXATION PIECE PART 

107 ADJUSTING PART 

108 SCREW 

109 WASHER 

110 KNOB PART 

111 LEAF SPRING PRESSURE ADJUSTING MECHANISM 

112 ENDOSCOPE OPERATING APPARATUS 

113 LOCK OPERATING HANDLE 

114 ARM PART 

115 LEAF SPRING MEMBER MOUNTING PART 

116 SCREW HOLE 

117 ENGAGEMENT PROJECTION PORTION 

118 WIDTHWISE-DIRECTION REAR END PORTION  

119 BENT PORTION 

120 OBLIQUE SIDE PORTION 

121 POSITION DEFINING MEMBER 

123 SCREW 

124 LARGE-DIAMETER BASE PORTION 

125 POSITION DEFINING PART 

126 FIXING 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) 

135 O-RING 

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

137 BALL 

138 COIL SPRING 

139 ADJUSTING SCREW 

140 RECESSED PORTION 

141 RECESSED PORTION 

142 COVER MEMBER 

143 GROOVE PORTION 

144 COVER MEMBER 

145 FRICTION PART 

146 COVER MEMBER 

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 connected to the wire and a pinion gear meshing with the rack, the operating part is
provided with a rotation operating mechanism which can rotationally drive the pinion gear according to
manual operation of an operator, and the rotation operating mechanism has a lock mechanism which
can impart braking force to an operating part of the rotation operating mechanism,
whereinthewireisprovidedwithtwo horizontal-direction control wires for performing attitude control of the
bending part leftward and rightward, and two 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 first pinion gear meshing with the horizontal-direction control wires and a second pinion
gear meshing with the vertical-direction control wires are provided, a horizontal-direction rotation
operating part which can operate the first pinion gear manually and a vertical-direction rotation
operating part which can operate the second pinion gear manually are provided, and         wherein the
lock mechanism is provided to correspond to each of the horizontal-direction rotation operating part
and the vertical-direction rotation operating part.  
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WHAT IS CLAIMED IS: 

 

[CLAIM 1] 

 An operating apparatus of an endoscope which is pr ovided 

with a flexible tube inserted into a body to be exa mined and 

having a bending part at a distal end thereof and w hich performs 

work by bending the bending part according to a man ual operation, 

comprising: 

 a drive part which can pull a wire which is dispos ed in 

the flexible tube, a distal end of the wire being f ixed to the 

bending part and the wire bending the bending part;  and an 

operating part which operates the drive part; where in the drive 

part has a rack connected to the wire and a pinion gear meshing 

with the rack, the operating part is provided with a rotation 

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 cks joined 

to the four wires, respectively, are provided, a fi 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 

operating part which can operate the first pinion g ear manually 

and a vertical-direction rotation operating part wh ich can 

operate the second pinion gear manually are provide d, and 

 wherein the lock mechanism is provided to correspo nd to 

each of the horizontal-direction rotation operating  part and 

the vertical-direction rotation operating part. 

 

 

[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 can be brought into pressure 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 endoscope according to claim 2, wherein the lock mechanism is provided in the operating handle
and the lock operating part is configured to select three positions of a lock position, a half-lock position,
and a free position, and the lock operating part is provided with an lock operating handle disposed
coaxially with the operating handle to be rotated, a position defining member formed with a position
part which can select the three positions according to rotation of the lock operating handle, and an
engagement part which can engage the three positions of the position part defining member. [Claim 4]
The operating apparatus of an endoscope according to claim 3, wherein 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
[Claim 5]        The operating apparatus of an endoscope according to claim 4, wherein the knob is
provided with a pressure adjusting part which adjusts biasing force of the rod-shaped member. [Claim
6] 
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[Claim 2] 

 The operating apparatus of an endoscope according to 

claim 1, wherein the lock mechanism is provided wit h a friction 

part which is disposed so as to be capable of being  brought into 

pressure contact with the rotation operating part o r being 

separated therefrom, and a lock operating part whic h can move 

the friction part such that the friction part is br ought into 

pressure contact with the rotation operating part o r separated 

therefrom, and 

 the rotation operating part is composed of an oper ating 

handle which rotates along an extension direction o f the wire, 

the friction part is formed of a pad which can be b rought into 

pressure contact with the operating handle or separ ated 

therefrom, and the lock operating part is configure d so as to 

move the pad such that the pad is brought into pres sure contact 

with the operating handle or separated therefrom. 

 

[Claim 3] 

 The operating apparatus of an endoscope according to 

claim 2, wherein the lock mechanism is provided in the operating 

handle and the lock operating part is configured to  select three 

positions of a lock position, a half-lock position,  and a free 

position, and the lock operating part is provided w ith an lock 

operating handle disposed coaxially with the operat ing handle 

to be rotated, a position defining member formed wi th a position 

part which can select the three positions according  to rotation 

of the lock operating handle, and an engagement par t which can 

engage the three positions of the position part def ining member.  

 

[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 

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 of an endoscope according to claim 6, wherein the arm part is provided with a pressure
adjusting part which can adjust a spring pressure of the leaf spring part. [Claim 8]        The operating
apparatus of an endoscope according to claim 2, wherein the friction part is provided with a friction pad
and a support part supporting the friction pad, and a braking face of the friction pad is formed with a
pressure bonding preventing part which can prevent a full pressure bonding between the braking face
and the rotation operating part. [Claim 9]        The operating apparatus of an endoscope according to
claim 8, wherein the friction pad is formed in a flat disc shape having an opening at a central portion
thereof, and the pressure bonding preventing part is composed of a spiral groove portion formed along
a circumferential direction of the friction pad. [Claim 10]        The operating apparatus of an endoscope
according to claim 9, wherein the friction pad is made of fluorine-containing rubber. 
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along a circumferential direction of the cylindrica l member, 

the operating handle is formed of a knob, and the e ngagement 

member is formed of a rod-shaped member provided on  the knob 

and biased toward a rotation center direction of th e knob 

 

[Claim 5] 

 The operating apparatus of an endoscope according to 

claim 4, wherein the knob is provided with a pressu re adjusting 

part which adjusts biasing force of the rod-shaped member. 

 

[Claim 6] 

 The operating apparatus of an endoscope according to 

claim 4, wherein the position defining member is fo rmed of a 

plate-shaped member arranged and fixed coaxially wi th the 

operating handle, recessed portions indicating the lock 

position, the half-lock position, and the free posi tion 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 proj ection 

portion provided on the leaf spring part. 

 

[Claim 7] 

 The operating apparatus of an endoscope according to 

claim 6, wherein the arm part is provided with a pr essure 

adjusting part which can adjust a spring pressure o f the leaf 

spring part. 

 

[Claim 8] 

 The operating apparatus of an endoscope according to 

claim 2, wherein the friction part is provided with  a friction 

pad and a support part supporting the friction pad,  and a braking 

face of the friction pad is formed with a pressure bonding 

preventing part which can prevent a full pressure b onding 

between the braking face and the rotation operating  part. 
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[Claim 9] 

 The operating apparatus of an endoscope according to 

claim 8, wherein the friction pad is formed in a fl at disc shape 

having an opening at a central portion thereof, and  the pressure 

bonding preventing part is composed of a spiral gro ove portion 

formed along a circumferential direction of the fri ction pad. 

 

[Claim 10] 

 The operating apparatus of an endoscope according to 

claim 9, wherein the friction pad is made of fluori ne-containing 

rubber. 

 


