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(57) Abregée/Abstract:

A washing apparatus for an endoscope 51 includes a wire brush 31, a region for housing the wire brush and a drive means 57
adapted to advance and retract the wire brush 31. The wire brush 31 Is received In a pipe section 56 of the wire housing region
so that the wire brush 31 may be selectively advanced out or retracted in this pipe section 56 which Is, in turn, provided along its
front end portion 56a and a rear end portion 56b with position sensors 67, 68 to detect a position of a wire component 33 of the

wire brush 31.
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ABSTRACT
WASHING APPARATUS FOR ENDOSCOPE

A washing apparatus for an endoscope 51 includes a wire
brush 31, a region for housing the wire brush \a.nd a driﬁre means
57 adapted to advance and retract the wire brush 31. The wire
brush 31 is} received in a pipe section 56 of the wire housing
region so that the wire brush 31 may be selectively édvanced
out or retracted in this\pipe section 56 which is, in turn,
provided along its front end portion 56a and a réar end portion
56b w.ith position sensors 67, 6'8 to detect a position of a wire

component 33 of the wire brush 31.
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WASHING APPARATUS FOR ENDOSCOPE

This invention relates to a washing apparatus_for an
endoscope'using\a wire brush.

'Japanese Patent lApplication Publication' Nos. 1995~
194533A and 1996-275917A disclose an apparatus to wash an
interior of an endoscope’s conduit by automatically inserting
a wire brush into the conduit of the endoscope immersed in a}n
endoscope washing taxnk.. The wire c,omponent is relatively long
and nbrmally taken-up on a reel, and the length thereof
corres'.pohding to the length of the conduit 1s pulled out from
the réel prior to use.

With such a washing apparatus of well known art, the
length of the wire component to be pulled out is sometimes
controlled by times Qf revolution of the reel. H‘owevér, 1f the
wire component is not properly taken-up, for eXample, partially
doubled on the reel, the len.gth of the wire component‘ pulled
out is not properly related to the times of revolution of the
reel. In this case, the length of the wi;ce component to be
pulled out can not be accurately controlled. In addition, one
end of the wire component is fixed to the reel, and if_the wire
component is needed to be exchanged',[the fixed end of the wire

component has to be released from the reel after a troublesome
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operation to take the reel'out from 1ts housing.

It is an object of this invention to improve a washing
apparatus for an endoscope using a wire brush so that the'length
of the wire brush to be advanced out for insértion thereof into
the conduit of the endoscope can be accurately controlled an.d_'
the wire brush can.be easlly exchanged.

According to this invention, there is'provided a 'washing
apparatus for an endoscope comprising a wire brush equipped with
a wire component having front and rear end portions'and'a brush
component provided along the front end portion, a region for
housihg the wire brush therein and a drivé means adaptedto
advance/retract the wire brush from the hoﬁs ing toward a conduit
of the‘endoscbpe_and.vice versa.

The washing apparatus for washing an endoscope further
cpmprises a region for housing the wire brush including a pipe
sectlon adapted to receive a subétantially full length of the
wire brush inserted into and withdrawn from the regioh, the
region for housing the wire brush having its front end portion

being opened so as to be connected to the conduit, a drive means

being providéd in the vicinity of the front end portion.and
functiqning to advance/retract the wire brush toward and from

the condulit respectively, the region for housing the wire brush
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having its rear end portion adapted to be selectively Openad
and closed so that the wire brush can be inserted/withdrawn into
and from the pipe section When the i‘ear end portion is opened,
a water supply means being pr\ovided‘ in the iricinity of the rear
end portion to supply the pipe s'eétion wlth water and, the plpe
section being* provided at its front and rear end portions
respectively with' at least one sensor to detect a position of
ﬁhe wire component.

This invention includes preferred embodiments as follow:

The washing apparatus f-or_ the endoscope 1s used in
combinat"ion with a washing tank SO that the region for housing
the wire brush has its rear end partion lyin‘g within the washing
tank and adapted to be opened and closed within the washing tank;
the washing tank 1s adapted to receive at least a pair of the
washing apparatus; the pipe section is provided along the rear
end portion with three of the position sensors arranged in a
lo'ngitudinal direction of the pipe section; the drive means can
be operated or stopped with a signal coming from any of the
position sensors; the pipe section is light transmissive; the
position sensors are equipped ,with .light emitters; and the water
supply means 1s able to supply at least one of alkaline '.water,

acidic water and tap water.
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Fig. 1 is a f.ragmentary tOp view sho’wing a washing tank‘
incombination with a washing apparatus for an endoscope;

Fig. 2 1is a perspective view of the washing tank shown
in Fig. 1;

Fig. 3 is sectional views showing the washing apparatus
for the endoscope according to two different embodiments (a)
and (b);'

Fig. 4 1is a tOp'view of a drive means; and'

Fig. 5 is a sectional view taken along a line V — V in

Fig. 4.

Details Qf,awashing apparatus for an endoscope will be
more'fUlly understood from descriptions given hereunder with
reference to the accompanying drawings.

Fig. 1 1s a top view showing a washing tank 3 used in
combination:with a washing apparatus for an endoscope 2, in
whicha cover 4 connected by means of hinges 5 to thé tank 3

1s illustrated to be 1n its opened position. The endoscope 2

1s put J.n the washing reservoir 3 ready for waShing using water
supplied from outlet ports 13, 14. The washing water may be
alkaline water, acid_'ic water or tap water. Conditions for
supplying the wash-ing water can be set by a control panel (not

shown). The washing water is discharged from the tank throu’gh
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a drain port 15. The endoscope 2 1is one of commontYpes and
comprises a connector- 17, a universal cord séction 18, a
manipulator 19 and an insert se‘ction 21. The manipulator 19
1s provided with a forceps rec.eiving port 22 and a suction button
recelving port 23.
A pair' of fleiible connector tubes 26, 226 extend from
a sidewall 3a of this ﬁrashing tank 3 and a 'pair of wire brushes
31, 231 extend from thése co'nnector tube 26, 226 respegtively.
The wire brushes 31, 231 re.Spectively comprise wire'components
33, 23:3 and brush '_com\ponehts. 36, 236 and are adapted t'.o bé pulled
out from and to be retracted -in_to f_rdnt ends of the respective
connector tubes 26, 226. The connector tubes'26, 226 can b‘e
detachably connected respectively to the forceps receiving port
22 and the suction,buttOn.rQCeiving port 23 of the eﬂdoscoPe
2. The wire components 33, 233 of the respective wire %brushes N
31, 231 may be repeatédly moved back and forth through a 'conduit
of the endoscope 2 to brushing-wash inside of the coﬁduit.
Alkaline water to be supplied as the washing water
preferably'has pH of 11.0~or higher and oxidation-reduction
potential (ORP) of -800mV or higher. Such alkaline water is
sultable to dissolve blood or other proteins cli'nging‘ to the
endoscope 2 which is alre'ady' used. ACiidi.c water 'suppiied as

washing water preferably has pH 1lower than 2.7 and
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oxidation-reduction potential of +1100mV or -higher. . Such
'acidic water is suitable as germicide against bacteria or the
like. Tap water is used to rinse tne endosc0pe 2 before and
after sterilization thereof.

Fig. 2 1is a perspective view of a major part ofthe-washing
tank 3. On the outer side of the washing tank 3, there are
mounted a first washino device 51 and a second washing device
52 constituting the washing 'apparatus for the endoscope 2
'according to this invention. Since the first washing '_device
51 and the second washing device 52 are substantially identical
in their configurations, the first washing device 51 will be
described first. The first washing device 51 includes a pipe
section 56-extending SO0 as to surround the washing tank 3 and
the pipe section 56 is provided on its front end portion 56a
with. a drive means 57 fixed to the outer side of the side wall
3a of the washing tank 3. From the drive means 57 , the connector
tube 26 extends into ‘t‘he washing‘tank 3. The connector tube
26 1s provided at its .front' end portion with an attachment 59
to the forceps recelving portion 22 (See Fig. 1) of the endoscope
2. A rear end portion 56b of the pipé section 56 extends into

the washing tank 3 and is provided with a detachable-stOpper

61 (See Fig. 3(a)). The rear end portion 56b is water-tightly

fixed to the side wall 3b of the washing tank 3. 1In the vicinity
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of the rear end portion 56, a water supply pipe 63 is connected
with an electromagnetic valve 64. ' Inside the washing tank 3,
a front'end portion of thefwire brush 31 is exposed from the
attachment 59.

(a) and (b) in Fig. 3 are sectional views showing the first
washing device 51 and the second washing device 52 respectively.
In the first washing device 51, ‘the wire component 33 ‘of the
wire bruShd31 longitudinallyextendS'within the pipe section
56 and a substant.ially full length of the wire brush 31": extends
bet‘ween the connector tube 26 and the stopper 61 of the device
51. The wire component 33 1s provided along its front end
portion'with the brush component 36 and along'its reay end'
portion with a light s;hieldi-ng plate 66. The pipe section -56
1S provided in the vicinity of its front end portion 56a slightly
behind the driveimeans 57 with a front sensor 67 and in the
vicinity'ofitsrear'endportionEGb slightly in front of the
'stOpper-61'with a rear sensor 68. .These sensors 67, 68 are
idehtical to each other and respectively comprise light
emitters 91 and light‘ receivers 92 opposed to each other in a
diametrical direction;of the light transmitting pipe section
56 with the _J.at-ter therebetween. The wire. brﬁsh; 31 is
illustrated to be in its re'tr_a,cted S_tateand the light -shielding

plate 66 1s facing to the rear sensor 68. Consequently, the
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light shielding plate 66 shields the 1light from the light
emitter 91 and the rear Sensor 68 detects that the wire brush
31 is in its retracted state and transmits a detection signal
to the drive means 37 via anappropriatecontrol circuit. When
the wire brﬁsh 31 is advanced out and the light shielding plate.
66 correspondingly moves to the position of thé front sensor
67, the 11ght s'hieldingp'late 66 shields the 1ight from the light

emitter 91 and the front sensor 67 detects that the wire brush

31 is 1n 1ts advanced out -positién. The front sensor 67
transmits a Edetection signal to the drive means 57. The drive
means 57 comprise a housing 71 and a roller 72 instelled in this
housihg 71 which“ 1s, 1n ti;rn, in a water-tight state excépt for
the pipe section 56 and the connector tubé 26. The water supply
pipe 63 connected to the pipé section 56 in the vicinity of its
rear end portion 56b includes the electromagr_;etic valve 64 which‘
may be controlled for selective s'upply of alkaline water, acidic
water or tap water*té the pipe,section 56 as washing water.

Figs. 4 and 5 are a top view 0of the drive means 57 and\
a fragmentary sectional viéw taken along a line V - V in Fig.
4., In Fig. 4,: the housing 71 enClosing the drive means 57 is
illustrated with its cover 73 (See Fig. 3 (a)) removed so that
the inside of the housing 71 can be seen. .The roller 72 of the

drive means 57 specifically comprises a pair of rollej:s 7123,
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72b arranged side by side, which roller 72a, 72b are rotated
to squeeze out the wire component 33 of the wire brush 31
therebe-tween at ah appropriate pressure. ‘Thereby the wire
brush 31 can be selectively advanced out or retrac'ted' and, 1n
‘addition, the wire brush 31 can be guided by these rollérs 12a,
72b selectilv'ely for insertion into or withdrawal from the pipe
section 56. ‘I’heroller 72 is[rotated by a drivi‘ng gear 74 and
an electric motor 76 shown in Fig. 5 operatively associated with
the driving gear 74. The electric motor 76 can be rotated
clockwise or counterc.loc'kwiSe or stOpped with the signals
Supplied from the fro_n_t sensor 67 and the rear sensor 68.

With the fi'rst washing .device 51 of such an arranigement,
the attachm-ént 59 "of the connector tube 26 is fixed to the forcéps
re'ce.ivling port 22 of the endoscope 2 shown in Fig. 1. If the
wire brush 31 i1is exposed from the connector tube 26 at \this time
point, the wire brﬁsh 31 must be previously inserted into the
port 22. Then, the atta_chment 259 of the connector tube 226
of the second washing device 52 is fixed to the suction butﬁon
receiving po‘:rt 23 of the endoscope 2. Upon starting of washing
operation using the contrql pénel of the washing tank 3, thé
electromagnetic valve 64 of the water supply pipe 63 is-opened'
so that alkaline water, acidj.c water or tap water is selectively

supplied depending on the particular condition set by the panel.
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At the start of was‘hing operation, the wire brush 31 1is inlits
retracted etate with the light shielding plate 66 l;ying at the
position facing to the rear sensor 68. Upon starting, the drive
means 57 causes the rollers 72a; 72b to advance thefwire brus_‘h
31 progressively so that th\e wire brush 31 may be repeatediy
advance and; retracted within a forceps ch-ennel (not shown) of
. the endoscope 2.‘ As soon as the light shielding plate 66 of
the wire brush 31 reaches tne front 'senso.'r67, the wire brus:h
31 is stopped with the signal from the light shielded front
sensor 67. ‘Thereaften, the\rollers72a, 72b are rOtated te
retrect the wire brush 31 so that the wire brush 31 may be
repeatedly advanced or i‘etrac-ted, or simply retract the wir‘e
brush 31 until the light shielding plate 66-reaches the rear
sensor 68. Ndrmaily, such an operation of washing is performed
using alkaline water’, acidic water and tap water respectively
before the conduit (L.e., channel) of the forceps of the
end.OScope 2 1s completely washed. However, a time taken for
washing or the number of repetition of was_h‘in.g largely depends
on each of the washing waters. In the coUrSe of washing the
endoscope 2 in this manner, the wire brush 31 itself i's also
washed. The Wire brush 31 linearly extends within the pipe
section 56 instead of being taken up on a reel as the prior art

has been the case, so the wire component 33 as well as the brush
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component 36 are completely washed. The wire brush 31
preferably has a lengt.h such that the' brush component 36 lies
in froht Qf the forceps receiving pbrt 22 when t‘he light
shielding plate 66 faces to the rear. sensor 68 and real_ches the
front end portion of the c\onduit for the forceps when the light.
shielding plate 66 faces to the front sensor 67. The pipe
section 56 also prefe‘rably has a ‘1engt'h COrrespOnding thereto. ]

"For 1insertion or withdrawal of the wire brush 31 with
respect to the pipe section 56, the stopper 61 may, be released
within the Washing tank 3 aridthe rear end portion 56b- of the
pipe sec'tion 56'may be opened. Since the rear end portion S56b
lies within the washihg tank 3, there is no possibility that
washing water supplied t'o the pipe section 56 l,ea'ks. out to the
room even if the r-ear.end portio_n 56b is left open or the stopper
61 1s not pr-0perl-y se\aling. the rear end portion 56b. it 18 to
be noted that the first washing deﬁice 51 can be-used in a
condition that the rear end portion 56b of the pipe section 56
is disconnected from the washing tank 3 arid the rear end portion -
56b is sealed with the stopper 61. It is also possible to use
the device 51 inclusive of the drive means 57 and thé connector |
tube 26 discbnnected from and _theréfOre independent of the
washing tank 3. '

The second washing devicie 52 shown in Fig. 3 (b) is similar
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\tb the firSt washi’n-g device _5-1| shown in Fig. 3 (a) except for
an arrangement of thé rear sensor. Accordingly, compdnehts or
members similar-to those in the first washing device 51 are
designated by the similar \refere\nce numerals respectively wit'h |
the numeral 200 added. The second washing device 42 is provided
adjacent a rear énd portion 256b with a first rear sensor 268a,
a second rear sensor 2\68b and a third rear senébr 268cC
successively arranged in the longitudinal direction. of a pip_e
section 256. These firstl - third rear sensors 268a - 2680 are
of the same structure as a front sensor 267. This secondwashing
device 52 is suitable for’__ washing of the suction conduit and
the universal cOrd section conduit (both'not shOwn).of the
endoscope 2. An attachment 259 of a connecto: tube 226 is fixed
to the:suction button r.\ece“iv.ing port 23. Upon starting of the
second washing device 52 using the control panel of the washing
tank 3, a wire brush 231 reaéhes the third rear sensor 268c as
a ligh.t shielding plate 266 is advanced from a position facing
to the secohd rear sensgr \2\6\8b. During this process, a brush
component 236 moves back and forth_ in the suction conduit of
the endoscdpe 2 to wash this; Then,‘the wire\bfush 231 1is
retracted until t-he | light shielding plate 266 moves from a
position facing to the third rear sensor 268c to the first rear

sensor 268a and the brush component 236 is drawn out from the
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suction conduit. Now the wire brush 231 repéatedly moves back
and forth bit by bit until thé light shielding pla\te 266 reaches
a position‘ facihg to the front sensor 267\and, during this back
and forth mo'vement , the brush component 236 washes fhe universal
éord section conduit'. After the full length of this conduit
has been washed., the wire brush 231 moves back until the light
shielding plate 266 reaches the position faéing to the second
rear sensor 268b. During such movements of the wire brush 231,
the pipe section 256 is. supplied from a water supply pipe 263
with any one of al—gkali‘n_le 'water, acidic water and tap water. It
should bé understood that a sequence in which ‘the' first - third
rear s\ensors' 268a - 268cC are selected-\may be appropriately
changed. Fo: example, the light -Shielding plate 266 may be
‘moved from the first or the third rear sensor 2"68a, 268c 1nstead
of the second rear sensor 268b in the illustrated case. It is
also possible to move the wire b:r‘:ush. 231 having washed the
endoscdpe 2 until the light shielding plate 266 reachés the
first rear sensor 268a. If t'\he; brush corﬁponent 236 still lies
within the connector tube 226 after the-wire brush 231 has moved
back to such a 'positio'n,\ this brush component 236 méy be washed
suc\cessively and sufficiently with alkaline water, ac idié wat-er
and tap \.wat'er from the water su_pply pipe 263. After thé-brush'

component 236 1s washed, the light shielding plate 266 -is
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advanced td the S'ec;ond rear sensor 268b andf the wire brush 31
1s ready for washing-the next coming endochpe'2;

Whilé the pipe section 56 of the first washing device 51 
is i1llustrated to have thé same 1engt‘h.as the piﬁe seétion 256
of _the. second -washing device 52, 1t 1is possible without
departing from thé scope of this invént_io-n to replace these pipe
sections 56, 256 by ones to be different in length. I“tfis also
possible to us\e the washing tank 3 in combination with only one
of the first and second washing devices'Sl, 52.

In the washing apparatus for endoscope according to this
invention, specified positions of the wire brush inserted into
the pipe seétion are dete¢ted by the senSOré to control the
length of the wire brush advanced so that the length of the wire
brush advanced is aCcurately~ controlled with ‘a high
reproducibility. .,Exchange of the wire brush can be achieved
merely bjrinsertion and withdrawal of th-e wire brush into and
from the rear end portion of the pipe .sec-tion. The wire brush
is linearly received in the pipe section instead of taken-up
on a reel as the prior art has been the case. This féatlire

advantageously fac-ilita'tes the washing of the wire component.
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WHAT IS CLAIMED IS:

1. A washing apparatus for an endoscope compriSing'a'wire
brush equipped with a wire component having front and rear end

portions and a brush component provided along said front end

portion, a region for housing said wire brush therein and adrive

means adapted to advance/retract said wire brush from said
housing toward a conduit of said endoscope and vice versa
wherein:

said region includi-ng a plpe section adapted to receive
a substantially full length of sald wire brush inserted.into
and withdrawn from said region;

said region having a front end portion thereof being
opened so as to be connected'to sald condult;

sald region having a rear end portion thereof adapted to
be selectively oPened and closed.SO'that sald wire brush is
inserted/withdrawn into and from said pipe s.ection’ when said
rear end portion'is opened;

said drive means being provided in the vicinity of said
front end portion and funCtioning to advance/retract said wire
brush toward and from said conduit respectively;

a water supply means being provided in the vicinity of

sald rear end portion to supply said pipe section with Water;.
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and
‘said pipe section being provided at\frOnt and rear end
portions thereof with at least one sensor to detect a positi_o\n

of said wire component respectively.

2. The washing apparatus-for the endoscope according to
Claim 1, wherein said Washing apparatus for the endoscope is
used in combination with a washing tank so that said region for
housing the wire brush has-'its rear end portioﬁ lying within
said washing tank and adapted to be opened and closed within

said washing tank.

3. The washing apparatus for the endoscope according to
Claim 2, wherein said washing tank is adapted to receive at least

a pair of said washing apparatus.

4 . The washing apparatus for the endoscope according to
Claim 1, wherein said pipe section is provided along said rear
end portion with three of said position sensOrs arranged in a

longitudinal direction of said pipe section.

5 . The washing apparatus for the endoscope according to

Claim 1, wherein said drive _\means can be operated or Stopped
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with a signal coming from any of said position sensors.

6.  The washing apparatus for the endoscope according to

Claim 1, wherein said pipe section is light transmissive.

7. The washing apparatus for the endoscope according to
Claim 1, wherein said position sensors are equipped with light

emitters.

8. The washing apparatus for the endoscope according to
Claim 1, wherein said water supply means 1s able to supply at

least one of alkaline water, acidic water and tap water.
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