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An endoscope cleaning/disinfecting apparatus according to
. the present invention includes a chemical bottle, an insertion
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SYSTEMS CORP., Tokyo (JP) limit switch and a second limit switch. When the chemical
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inner face of the chemical receiving portion and a spout
(22) Filed: Jul. 20, 2011 portion are aligned to each other, the second limit switch
changes from offto on to detect the second position, and when
the chemical bottle is inserted to a third position at which a
(30) Foreign Application Priority Data stopper portion is opened, the first limit switch is released by
a stepped portion from pressing by the chemical bottle, and
Nov. 24,2010 (JP) e 2010-261091 thereby changes from on to off to detect the third position.
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ENDOSCOPE CLEANING/DISINFECTING
APPARATUS

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims benefit of Japanese Appli-
cation No. 2010-261091 filed in Japan on Nov. 24, 2010, the
contents of which are incorporated by this reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an endoscope clean-
ing/disinfecting apparatus including a chemical bottle and an
insertion portion into which the chemical bottle is inserted.
[0004] 2. Description of the Related Art

[0005] When a chemical bottle is inserted at an angle into
an insertion portion of an endoscope cleaning/disinfecting
apparatus to set the chemical bottle in the endoscope clean-
ing/disinfecting apparatus, a stopper portion provided at a top
face of a chemical storage portion of the chemical bottle is
opened by being broken by a blade portion located at the back
of the insertion portion, and as a result, a chemical in the
chemical bottle is poured by its own weight into a chemical
tank in the endoscope cleaning/disinfecting apparatus via a
duct line. The chemical bottle contains, for example, a con-
centrated solution of a disinfectant used for disinfecting an
endoscope or a buffer solution for a disinfectant.

[0006] For the chemical bottle setting, Japanese Patent
Application Laid-Open Publication No. 2004-121832 dis-
closes a configuration of an endoscope cleaning/disinfecting
apparatus including two limit switches provided at an inser-
tion portion, in which after a chemical bottle is inserted into
the insertion portion, a first limit switch detects a position of
the chemical bottle immediately before a blade portion cuts
into a stopper portion, and a second limit switch detects a
completely-inserted position of the chemical bottle at which
the blade portion opens the stopper portion of the chemical
bottle.

SUMMARY OF THE INVENTION

[0007] Briefly, an endoscope cleaning/disinfecting appara-
tus according to an aspect of the present invention include: a
chemical bottle including a chemical storage portion that
stores a chemical, a stepped portion provided at a side face of
the chemical storage portion, a breakable stopper portion
provided at a top face of the chemical storage portion, and a
spout portion surrounding an outer periphery of the stopper
portion at the top face of the chemical storage portion; an
insertion portion allowing the chemical bottle to be inserted
from the top face side; a chemical receiving portion provided
atthe insertion portion, the chemical receiving portion having
a diameter larger than that of the spout portion; a blade por-
tion arranged in the chemical receiving portion, the blade
portion opening the stopper portion of the chemical bottle
inserted in the chemical receiving portion; a first limit switch
provided at the insertion portion; and a second limit switch
provided at the insertion portion, the second limit switch
being located on the blade portion side relative to the first
limit switch, wherein: when the chemical bottle is inserted to
a first position in the insertion portion, the first limit switch is
pressed by the chemical bottle that is in contact with the first
limit switch and thereby changes from an OFF state to an ON
state to detect the first position; when the chemical bottle is

May 24, 2012

inserted to a second position at which an inner face of the
chemical receiving portion and the spout portion are aligned
to each other, in the state in which the first limit switch is on,
the second limit switch is pressed by the chemical bottle that
is in contact with the second limit switch and thereby changes
from an OFF state to an ON state to detect the second posi-
tion; when the chemical bottle is inserted to a third position at
which the stopper portion is opened as a result of a set amount
of the blade portion cutting into the stopper portion, in the
state in which the second limit switch is on, the first limit
switch is released by the stepped portion from the pressing by
the chemical bottle and thereby changes from the ON state to
the OFF state to detect the third position.

[0008] The above and other objects, features and advan-
tages of the invention will become more clearly understood
from the following description referring to the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 is a diagram schematically illustrating an
overview of a configuration in which a chemical is poured
into a chemical tank in an endoscope cleaning/disinfecting
apparatus according to an embodiment;

[0010] FIG. 2 is an enlarged plan view of a chemical bottle
to be inserted into an insertion portion of the endoscope
cleaning/disinfecting apparatus in FIG. 1;

[0011] FIG. 3 is an enlarged plan view of a spout portion of
the chemical bottle in FIG. 2, viewed in the III direction in
FIG. 2;

[0012] FIG. 4is a diagram schematically illustrating a state
immediately after the chemical bottle is inserted into the
insertion portion in FIG. 1;

[0013] FIG. 5isa diagram schematically illustrating a state
in which the chemical bottle is advanced further in an inser-
tion direction relative to the state in FIG. 4 to reach a first
position;

[0014] FIG. 6 is a diagram schematically illustrating a state
in which the chemical bottle is advanced further in the inser-
tion direction relative to the state in FIG. 5 to reach a second
position;

[0015] FIG. 7 is a diagram illustrating a state in which the
chemical bottle is advanced further in the insertion direction
relative to the state in FIG. 6 to reach a third position;
[0016] FIG. 8 is a diagram illustrating an overview of a
configuration of a variation of a chemical bottle including a
stepped portion including a notch;

[0017] FIG. 9 is a diagram illustrating an overview of a
configuration of a variation of a chemical bottle including a
stepped portion including a projection portion;

[0018] FIG. 101s a perspective view illustrating an example
of'appearance of an endoscope cleaning/disinfecting appara-
tus; and

[0019] FIG. 11 is a diagram illustrating an example of an
internal configuration of an endoscope cleaning/disinfecting
apparatus.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0020] Embodiments of the present invention will be
described below with reference to the drawings.

[0021] FIG. 1 is a diagram illustrating an overview of a
configuration in which a chemical is poured into a chemical
tank in an endoscope cleaning/disinfecting apparatus accord-
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ing to the present embodiment, FIG. 2 is an enlarged plan
view of a chemical bottle to be inserted into an insertion
portion of the endoscope cleaning/disinfecting apparatus in
FIG. 1, and FIG. 3 is an enlarged plan view of a spout portion
of the chemical bottle in FIG. 2 viewed in the III direction in
FIG. 2.

[0022] As illustrated in FIG. 1, an endoscope cleaning/
disinfecting apparatus 1 includes a chemical tank 58 in an
inner portion thereof Furthermore, an insertion portion 80
allowing a chemical bottle 100 to be inserted from a top face
side of the chemical bottle 100 in an insertion direction S is
provided at an upper position relative to the chemical tank 58.
The insertion portion 80 may have a configuration allowing
the chemical bottle 100 to be inserted into the endoscope
cleaning/disinfecting apparatus 1 using a non-illustrated cas-
sette tray that can freely be drawn from the endoscope clean-
ing/disinfecting apparatus 1.

[0023] An end ofthe insertion portion 80 includes an inser-
tion opening 80s formed at an outer surface of a front face of
the endoscope cleaning/disinfecting apparatus 1, which is
near to a user, and another end of the insertion portion 80 is
connected to a chemical receiving portion 62 that makes the
insertion portion 80 and the chemical tank 58 be in commu-
nication with each other. Although FIG. 1 illustrates a duct
line as the chemical receiving portion 62, the shape of the
chemical receiving portion 62 is not limited to the duct line,
and any shape enabling a chemical introduced from an
opened bottle to be guided to the chemical tank 58 may be
employed.

[0024] The insertion portion 80 is provided at a downward
angle from the one end side toward the other end side so that
a chemical in the chemical bottle 100 inserted in the insertion
portion 80 can be poured by its own weight into the chemical
tank 58 via the chemical receiving portion 62.

[0025] Furthermore, in an inner portion on the other end
side of the insertion portion 80, a later-described blade por-
tion 69 (see FIG. 4) that opens a later-described stopper
portion 105 (see FIG. 3) of the chemical bottle 100 inserted to
the insertion portion 80 is provided.

[0026] Furthermore, at an upper face of the insertion por-
tion 80, a later-described first limit switch 81, and a later-
described second limit switch 82 located on the blade portion
69 side relative to the first limit switch 81 are provided.
[0027] The endoscope cleaning/disinfecting apparatus 1
also includes a locking portion 83 using a known locking arm,
which restricts movement of the chemical bottle 100 in a
pullout direction B in which the chemical bottle 100 is pulled
out of the insertion portion 80 after the chemical bottle 100 is
inserted into the insertion portion 80 in an insertion direction
Storeach a second position as illustrated in FIG. 6, which will
be described later. The chemical bottle 100 can move further
in the insertion direction even though the chemical bottle 100
is locked by the locking portion 83.

[0028] The configuration of the insertion portion 80
according to the present embodiment may be the same as that
of an insertion portion for a chemical bottle conventionally
used in an endoscope cleaning/disinfecting apparatus, except
for positions at which the first limit switch 81 and the second
limit switch 82 are provided. In other words, a size, a shape,
and a position of provision, of the blade portion 69, respective
shapes of the limit switches 81 and 82, a distance from the
insertion opening 80s to a position at which the chemical
bottle 100 is locked by the locking portion 83, and a distance
from the insertion opening 80s to a position at which the
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stopper portion 105 of the chemical bottle 100 is opened by
the blade portion 69 may be the same as conventional ones.
[0029] A plurality of level sensors 58a to 584 that detect an
amount of a chemical stored in the chemical tank 58 in a
stepwise manner is provided in the chemical tank 58. Infor-
mation on detection of an amount of a chemical from each of
the level sensors 58a to 584 is conveyed to a control section 70
provided in the endoscope cleaning/disinfecting apparatus 1.
[0030] Furthermore, an end of a chemical collection duct
line 61 used for collecting a chemical in a cleaning/disinfect-
ing bath 4 into the chemical tank 58 is connected to the
chemical tank 58, and an end of a chemical duct line 64 used
for supplying a chemical from the chemical tank 58 to the
cleaning/disinfecting bath 4 is also connected to the chemical
tank 58. A chemical pump 65 is interposed at the chemical
duct line 64.

[0031] As illustrated in FIG. 2, the chemical bottle 100
includes, for example, two chemical bottles 101 and 102.
Where a plurality of chemical bottles is used as described
above, the chemical bottle 101 and the chemical bottle 102
may integrally be formed so that the chemical bottles 101 and
102 are aligned with each other in terms of their bottom face
positions and their top face positions by means of a belt-like
member 104. Accordingly, the chemical bottles 101 and 102
are integrally inserted into the insertion portion 80.

[0032] Itshould be understood that the chemical bottle 100
may include one bottle or three or more bottles.

[0033] A main portion of the chemical bottle 101 includes
achemical storage portion 101a in which a chemical is stored,
a stopper portion 105 (see FIG. 3) that can be broken by the
above-described blade portion 69, the stopper portion 105
being provided at a top face of the chemical storage portion
101a, and a tubular spout portion 1015 surrounding an outer
periphery of the stopper portion 105 at the top face of the
chemical storage portion 101a and being provided so as to
project from the top face. In the chemical storage portion
101a, for example, a concentrated solution of a disinfectant is
stored. Examples of the disinfectant include a peracetic acid.
[0034] Furthermore, where a duct line is used as the chemi-
cal receiving portion 62, a seal portion 107 that seals a spout
portion 1015 with respect to the duct line 62 by being brought
into water-tight, air-tight contact with an inner peripheral face
portion of the duct line 62 by means of an elastic force when
the chemical bottle 101 is inserted into the insertion portion
80 may be provided at an outer peripheral edge portion of an
projection end of the spout portion 1015.

[0035] A main portion of the chemical bottle 102 includes
achemical storage portion 102a in which a chemical is stored,
a stopper portion 105 (see FIG. 3) that can be broken by the
above-described blade portion 69, the stopper portion 105
being provided at a top face of the chemical storage portion
102a, and a tubular spout portion 1025 surrounding an outer
periphery of the stopper portion 105 at the top face of the
chemical storage portion 102a and being provided so as to
project from the top face. In the chemical storage portion
102a, for example, a buffer solution for the disinfectant is
stored. The buffer solution has a function that increases the
life of the disinfectant in addition to enhancing the ability of
disinfectant to penetrate an endoscope.

[0036] Furthermore, a seal portion 107 that seals a spout
portion 1025 with respect to the duct line 62 by being brought
into water-tight, air-tight contact with an inner peripheral face
portion of the duct line 62 by means of an elastic force when
the chemical bottle 102 is inserted into the insertion portion
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80 may be provided at an outer peripheral edge portion of an
projection end of the spout portion 1025.

[0037] Furthermore, a stepped portion 103 is formed on a
side face of the chemical storage portion 1024 of the chemical
bottle 102, more specifically, a side face 102a s on the side
facing the aforementioned first limit switch 81 and the afore-
mentioned second limit switch 82 when the chemical bottle
102 is inserted into the insertion portion 80.

[0038] As illustrated in FIGS. 1 and 2, the stepped portion
103 includes, for example, a recess portion. Furthermore, the
stepped portion 103 may be provided on a side face of the
chemical storage portion 101a of the chemical bottle 101,
more specifically, a side face 101as on the side facing the
aforementioned first limit switch 81 and the aforementioned
second limit switch 82 when the chemical bottle 101 is
inserted into the insertion portion 80. In this case, the first
limit switch 81 and the second limit switch 82 are brought into
contact with the chemical bottle 101.

[0039] Furthermore, the chemical bottle 101 and the
chemical bottle 102 have a same size and a same shape except
for the stepped portion 103 being formed at the chemical
bottle 102. It should be understood that the chemical bottle
102 may have a shape and a size that are difterent from those
of the chemical bottle 101.

[0040] Furthermore, the shape of the chemical bottle 102 is
the same as that of a conventional chemical bottle except for
the stepped portion 103 being formed at the chemical bottle
102. Furthermore, where the chemical bottle 100 includes a
single chemical bottle, the stepped portion 103 may be pro-
vided at a side face of a chemical storage portion of the single
chemical bottle, and where the chemical bottle 100 includes
three or more chemical bottles, the stepped portion 103 may
be provided at a side face of a chemical storage portion of any
one of the three or more chemical bottles.

[0041] Where a volatile agent such as a peracetic acid is
stored, as illustrated in FIG. 3, a pore portion 105/ is formed
in the stopper portion 105 for removal of vapor.

[0042] Next, functions of the first limit switch 81 and the
second limit switch 82 will be described with reference to
FIGS. 4 to 7. FIG. 4 is a diagram schematically illustrating a
state immediately after a chemical bottle is inserted to the
insertion portion in FIG. 1, FIG. 5 is a diagram schematically
illustrating a state in which the chemical bottle is advanced
further in the insertion direction relative to the state in FIG. 4
to reach a first position, FIG. 6 is a diagram schematically
illustrating a state in which the chemical bottle is advanced
further in the insertion direction relative to the state in FIG. 5
to reach a second position, and FIG. 7 is a diagram schemati-
cally illustrating a state in which the chemical bottle is
advanced further in the insertion direction relative to the state
in FIG. 6 to reach a third position.

[0043] As illustrated in FIG. 4, the first limit switch 81 and
the second limit switch 82 include arm portions 81a and 82a
and contact portions 815 and 825 provided at extremities of
the arm portions 81a and 82a, respectively.

[0044] Furthermore, the first limit switch 81 and the second
limit switch 82 are configured so that when the contact por-
tions 815 and 825 are brought into contact with an outer
surface of the chemical storage portion 1024 of the chemical
bottle 102, the first limit switch 81 and the second limit switch
82 are pressed and thereby change their respective switch
states from OFF to ON, and each has a function that sends the
change of the switch state to the control section 70 (see FIG.
1).
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[0045] In other words, the first limit switch 81 and the
second limit switch 82 include switches that when the contact
portions 815 and 825 are pressed as a result of the contact
portions 815 and 826 being brought into contact with the
outer surface of the chemical storage portion 102a, make their
respective switch states enter an ON state, and when the
pressing of the contact portions 815 and 825 ceases, make
their respective switch states enter an OFF state, and each has
a function that sends the change of the switch state to the
control section 70 (see FIG. 1) to detect a position of the
chemical bottle 100.

[0046] Furthermore, the contact portion 815 of the first
limit switch 81 from among the first limit switch 81 and the
second limit switch 82 is provided at a position at the upper
face of the insertion portion 80 allowing the contact portion
815 to fit in the stepped portion 103 including a recess portion
formed at the outer surface of the chemical storage portion
102a of the chemical bottle 102. The recess portion may be
provided at either the chemical bottle 101 or 102. Further-
more, a limit switch may be brought into contact with the
chemical bottle 101 only or the chemical bottle 102 only.
Furthermore, only the first limit switch 81 may be brought
into contact with the chemical bottle 102 while only the
second limit switch 82 is brought into contact with the chemi-
cal bottle 101.

[0047] The switch states of the first limit switch 81 and the
second limit switch 82 are both an OFF state when the chemi-
cal bottle 100 is not inserted into the insertion portion 80, or
as illustrated in FIG. 4, immediately after the chemical bottle
100 is inserted into the insertion portion 80 via the insertion
opening 80s.

[0048] Furthermore, as illustrated in FIG. 5, when the
chemical bottle 100 is inserted further in the insertion direc-
tion S relative to the state in FIG. 4 to reach a first position at
which the contact portion 815 of the first limit switch 81 is
brought into contact with the outer surface of the chemical
storage portion 102a, the first limit switch 81 is pressed as a
result of the contact portion 815 of the first limit switch 81
being brought into contact with the outer surface of the
chemical storage portion 102q, and thereby changes the
switch state from an OFF state to an ON state. In other words,
the first limit switch 81 detects the first position of the chemi-
cal bottle 100. The result of the detection is sent to the control
section 70. Furthermore, at the first position, the switch state
of the second limit switch 82 remains in an OFF state.
[0049] Furthermore, as illustrated in FIG. 6, in the second
limit switch 82, when the chemical bottle 100 is inserted
further in the insertion direction S relative to the state in FIG.
5 with the switch state of the first limit switch remaining in the
ON state as a result of the pressing and the chemical bottle
100 is thereby moved to a second position at which the contact
portion 8256 of the second limit switch 82 is brought into
contact with the outer surface of'the chemical storage portion
102a and an inner face of the chemical receiving portion 62
and the spout portions 1015 and 1025 are aligned to each
other, the contact portion 825 of the second limit switch 82 is
pressed as a result of being brought into contact with the outer
surface of the chemical storage portion 1024, and the switch
state thereby changes from the OFF state to an ON state. In
other words, the second limit switch 82 detects the second
position of the chemical bottle 100. The result of the detection
is sent to the control section 70.

[0050] At the second position, the switch states of the first
limit switch 81 and the second limit switch 82 are both an ON



US 2012/0125385 Al

state. At the second position, the respective seal portions 107
provided at the projection ends of the spout portions 1015 and
1024 of the respective chemical bottles 101 and 102 included
in the chemical bottle 100 are brought into water-tight, air-
tight contact with the inner peripheral face of the chemical
receiving portion 62 by means of an elastic force.

[0051] Furthermore, at the second position at which the
switch state of the second limit switch 82 changes from the
OFF state to an ON state, after the change to the ON state,
movement of the chemical bottle 100 in the pullout direction
B is locked by the above-described locking portion 83. In
other words, the second position includes a locking position
of the chemical bottle.

[0052] As a result, where the chemical bottle 100 is pulled
back to the second position illustrated in FIG. 6 before the
stopper portion 105 is opened, even if a chemical leaks from
the pore portion 105/ of the stopper portion 105, the leaking
chemical is received by the chemical receiving portion 62
because the spout portions 10156 and 1025 are aligned to the
inner face of the chemical receiving portion 62 by means of
the seal portions 107, enabling prevention of the chemical
entering the inside of the apparatus. Furthermore, when the
chemical bottle 100 is pulled back after the stopper portion
105 is opened, also, the leaking chemical is received by the
chemical receiving portion 62, enabling prevention of the
chemical entering the inside of the apparatus.

[0053] As illustrated in FIG. 7, when the chemical bottle
100 is inserted further in the insertion direction S relative to
the state in FIG. 6 to reach a third position, which is a com-
pletely-inserted position of the chemical bottle at which the
stopper portion 105 is opened by a predetermined amount of
the blade portion 69 cutting into the stopper portion 105 with
the switch state of the second limit switch 82 remaining in the
ON state as a result of the pressing, the contact portion 815 of
the first limit switch 81 is fitted in the recess portion included
in the stepped portion 103, whereby the contact portion 815 is
no longer pressed by the outer surface of the chemical storage
portion 102a.

[0054] As a result, the switch state of the first limit switch
81 changes from the ON state to the OFF state. In other words,
the first limit switch 81 detects the third position of the chemi-
cal bottle 100. The result of the detection is sent to the control
section 70. At the third position, the switch state of the second
limit switch 82 remains in the ON state.

[0055] Furthermore, as illustrated in FIG. 5, the control
section 70 includes an alarm section that issues a warning
when the switch state of the first limit switch 81 changes from
an OFF state to an ON state at the first position and then the
ON state lasts for a predetermined period of time, for
example, ten seconds, that is, the chemical bottle 100 is not
moved further in the insertion direction S relative to the state
in FIG. 5 and the switch state is not made to enter an OFF state
by means of the stepped portion 103 within the predetermined
period of time as illustrated in FIG. 7.

[0056] Examples of the warning issued by the control sec-
tion 70 include ones according to conventional known tech-
niques such as warning display provided on a main operation
panel 25 and a sub operation panel 13 as illustrated in FIG. 10,
which will be described later, and lighting of a separately
provided warning lamp, and a warning tone.

[0057] Even if the chemical bottle 100 is left at the first
position illustrated in FIG. 5 for a long period of time, the
alarm section included in the control section 70 enables a user
to be informed of that effect to urge the user to insert the
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chemical bottle 100 to the third position. Consequently, it is
possible to prevent a chemical from the chemical bottle from
entering the inside of the endoscope cleaning/disinfecting
apparatus 1 as a result of, before the stopper portion 105 is
opened, the chemical bottle being moved to a position short of
the second position illustrated in FIG. 6 in the pullout direc-
tion B and left for a long period of time.

[0058] As avariation, a configuration in which the stepped
portion 103 includes a recess portion that is larger in the
insertion direction S (pullout direction B) than that of the
present embodiment, the contact portion 815 of the first limit
switch 81 is fitted in the recess portion at the second position
and the switch state of the first limit switch 81, which is an ON
state at the first position, is thereby changes to an OFF state to
detect the second position, and the second limit switch 82 is
brought into contact with the chemical bottle 100 with the first
limit switch 81 remaining in the OFF state at the third position
and the switch state of the second limit switch 82 thereby
changes from an OFF state to an ON state to detect the third
position may be employed.

[0059] As described above, in the present embodiment, the
contact portion 815 of the first limit switch 81 is brought into
contact with the outer surface of'the chemical storage portion
1024 of the chemical bottle 102 and the switch state of the first
limit switch 81 thereby changes from an OFF state to an ON
state to detect the first position of the chemical bottle 100, and
the contact portion 825 of the second limit switch 82 is
brought into contact with the outer surface of the chemical
storage portion 102a ofthe chemical bottle 102 and the switch
state of second limit switch 82 thereby changes from an OFF
state to an ON state to detect the second position at which the
inner face of the chemical receiving portion and the spout
portions are aligned to each other, and the contact portion 815
of the first limit switch 81 is fitted in the recess portion
included in the stepped portion 103 formed at the side face of
the chemical storage portion 102a of the chemical bottle 102,
and the switch state of the first limit switch 81 thereby
changes from the ON state to the OFF state to detect the third
position of the chemical bottle 100.

[0060] According to the above, an endoscope cleaning/
disinfecting apparatus 1 is able to be provided including a
configuration in which using only two limit switches 81 and
82, a position of the chemical bottle 100 that is short of a
second position can be detected by the first limit switch 81 in
addition to detection of the second position, which is a lock-
ing position of the chemical bottle 100, and a third position,
which is a completely-inserted position of the chemical bottle
100, enabling detection of an initial insertion position of the
chemical bottle 100.

[0061] Furthermore, the present embodiment has been
described in terms of a case where the control section 70
issues a warning when after the first limit switch 81 enters an
ON state at the first position and the first limit switch 81 does
not enter an OFF state at the third position after the elapse of
a set period of time.

[0062] According to the above, it is possible to reliably
inform a user of a state in which the chemical bottle 100 is left
atthe first position for a long period of time, which may result
in chemicals leaking from the pore portions 1054 of the
stopper portions 105 into the insertion portion 80, and the user
can be aware of the state, and thus, it is possible to prevent
chemical leakage from chemical bottle 100 to the inside of the
endoscope cleaning/disinfecting apparatus 1.
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[0063] Another variation will be described below with ref-
erence to FIGS. 8 and 9. FIG. 8 is a diagram illustrating an
overview of a configuration of a variation of a chemical bottle
including a stepped portion including a notch, and FIG. 9is a
diagram illustrating an overview of a configuration of a varia-
tion of a chemical bottle including a stepped portion includ-
ing a projection portion.

[0064] The present embodiment has been described above
in terms of a case where the stepped portion 103 formed at the
chemical bottle 102 includes a recess portion.

[0065] The stepped portion 103 is not limited to these
examples, and may have any stepped shape as long as the
stepped portion 103 can change the first limit switch 81 to an
OFF state at the third position, and the stepped portion 103
may have, for example, a notch 203 such as illustrated in FI1G.
8 or a projection portion 303 such as illustrated in FIG. 9.
[0066] Where the stepped portion 103 includes the projec-
tion portion 303, itis necessary that the first limit switch 81 be
configured to climb over a projection portion 303a and
thereby change from an OFF state to an ON state, and clime
over a projection portion 3035 and thereby change from the
ON state to the OFF state. In other words, it is necessary that
the first limit switch 81 be configured to be switched ON/OFF
each time the first limit switch 81 is brought into contact with
the projection portion 303a or 3035.

[0067] Furthermore, the stepped portion 103 may be one
that is formed after the contact portion 815 of the first limit
switch 81 is brought into contact with the outer surface of the
chemical storage portion 102a.

[0068] More specifically, the stepped portion 103 may be
configured in such a manner that a part with a small mechani-
cal strength is provided at the side face 102as of the chemical
storage portion 102a of the chemical bottle 102, the side face
102as is formed to be a flat face with no step, and after the part
with a small mechanical strength is brought into contact with
the contact portion 815 of the first limit switch 81 at the third
position illustrated in FIG. 7, the part is broken or deformed
by the weight of the contact portion 815, and the stepped
portion 103 is thereby formed at the side face 102as.

[0069] In this case, the stepped portion 103 formed at the
broken or deformed part with a small mechanical strength
makes the switch state of the first limit switch 81 enter an OFF
state, enabling provision of an effect similar to that of the
present embodiment.

[0070] An example of a configuration of an endoscope
cleaning/disinfecting apparatus including the insertion por-
tion 80 to which the chemical bottle 100 according to the
present embodiment is inserted will be described below with
reference to FIGS. 10 and 11. FIG. 10 is a perspective view
illustrating an example of appearance of the endoscope clean-
ing/disinfecting apparatus, and FIG. 11 is a diagram illustrat-
ing an example of an inner configuration of the endoscope
cleaning/disinfecting apparatus.

[0071] As illustrated in FIG. 10, a main portion of the
endoscope cleaning/disinfecting apparatus 1 includes an
apparatus main body 2 and a top cover 3 connected to an
upper portion of the apparatus main body 2 via, for example,
anon-illustrated hinge in such a manner that the top cover 3 is
openable/closable.

[0072] Furthermore, in a state in which the top cover 3 is
closed on the apparatus main body 2, the apparatus main body
2 and the top cover 3 are secured via, for example, a latch 8
arranged at positions of the apparatus main body 2 and the top
cover 3 facing each other.
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[0073] A detergent/alcohol tray 11 is arranged at an upper
portion of a left half portion of a front face of the apparatus
main body 2 in FIG. 10, which is near to an operator, in such
a manner that the detergent/alcohol tray 11 can be pulled out
forward in the apparatus main body 2.

[0074] The detergent/alcohol tray 11 accommodates a
detergent tank 11a in which a cleaning agent used for clean-
ing an endoscope is stored and an alcohol tank 115 in which
an alcohol used for drying the cleaned/disinfected endoscope
is stored. Since the detergent/alcohol tray 11 can be pulled
out, liquids can be refilled in the respective tanks 11a and 115
in a predetermined manner.

[0075] Two window portions 11m are provided at the deter-
gent/alcohol tray 11, and the window portions 11m enable the
operator to check remaining amounts of cleaning agent and
alcohol poured into the respective tanks 11a and 115. The
cleaning agent is a concentrated detergent that is diluted to a
predetermined concentration with tap water subjected to fil-
tration using a non-illustrated water supply filter.

[0076] Furthermore, the above-described insertion portion
80 is provided at an upper portion of a right half of the front
face of the apparatus main body 2 in FIG. 10. The insertion
portion 80 allows the above-described chemical bottles 101
and 102 to be inserted thereto.

[0077] Furthermore, ata portion above the insertion portion
80 at the front face of the apparatus main body 2, the sub
operation panel 13 including, e.g., display of cleaning/disin-
fection time and a button for heating a disinfectant is
arranged.

[0078] Furthermore, at a lower portion of the apparatus
main body 2, a pedal switch 14 for opening the top cover 3,
which is closed at the upper portion of the apparatus main
body 2, upward via the operator’s operation to step on the
pedal switch 14.

[0079] Furthermore, the main operation panel 25 including
a switch for starting an operation to clean/disinfect the appa-
ratus main body 2 and setting switches including a cleaning/
disinfection mode selection switch and the like is provided at
aportionnear an edge of a top face of the apparatus main body
2, which is near to the operator, for example.

[0080] Furthermore, a water supply hose connection port
31 to which a non-illustrated water supply hose for supplying
tap water to the apparatus main body 2, the water supply hose
being connected to a non-illustrated faucet, is connected is
provided on the back side of the top face of the apparatus main
body 2, which is opposite to the front face near to the operator.
A mesh filter for filtrating tap water may be arranged at the
water supply connection port 31.

[0081] Accordingly, as illustrated in FIG. 11, the endo-
scope cleaning/disinfecting apparatus 1 is configured so that
an end of a water supply hose 31« is connected to the water
supply hose connection port 31, and another end of the water
supply hose 31a is connected to an external faucet 5 to supply
water.

[0082] As illustrated in FIG. 11, the water supply hose
connection port 31 is in communication with an end of a water
supply duct line 9. Another end of the water supply duct line
9 is connected to a three-way solenoid valve 10, and a water-
supply solenoid valve 15, a check valve 16 and a water supply
filter 17 are interposed at positions part way through the duct
line in this order from the water supply hose connection port
31 side.

[0083] For the water supply filter 17, a cartridge filtration
filter is used for periodical replacement. The water supply
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filter 17 filters out, e.g., foreign substances and bacteria in tap
water passing through the water supply filter 17.

[0084] The three-way solenoid valve 10 is connected to an
end of a liquid flow duct line 18, communication of the water
supply duct line 9 or the liquid flow duct line 18 with a water
supply circulation nozzle 24 is switched by means of an inner
valve. In other words, the water supply circulation nozzle 24
is in communication with any one of the water supply duct
line 9 and the liquid flow duct line 18 via a switching opera-
tion of the three-way solenoid valve 10. Furthermore, a liquid
flow pump 19 capable of delivering a liquid only, which is a
non-self-suction pump having good liquid delivery capabil-
ity, is interposed at on the other end side of'the liquid flow duct
line 18.

[0085] A circulation port 56 arranged at the cleaning/dis-
infecting bath 4 is connected to an end of the circulation duct
line 20. Another end of the circulation duct line 20 is bifur-
cated so that the circulation duct line 20 is in communication
with the other end of the liquid flow duct line 18 and an end of
a channel duct line 21. Another end of the channel duct line 21
is in communication with a port 33 for air-delivery/water-
delivery or a forceps opening. Furthermore, although not
illustrated, the other end of the channel duct line 21 is con-
nected also to a non-illustrated port for elevating forceps.
[0086] A channel pump 26, a channel block 27 and a chan-
nel solenoid valve 28 are interposed at positions part way
through the channel duct line 21 in this order from the one end
side. A cleaning case 6 is connected to an end of a duct line 30
for the case. Another end of the duct line 30 for the case is
connected to the channel duct line 21 between the channel
block 27 and the channel solenoid valve 28. A relief valve 36
is interposed at the duct line 30 for the case. The channel
pump 26 includes a self-suction pump that can deliver either
a liquid or a gas at a pressure higher than that of a non-self-
suction pump.

[0087] A detergent nozzle 22 is connected to an end of a
cleaning agent duct line 39, and another end of the cleaning
agent duct line 39 is connected to the detergent tank 11a. Ata
position part way through the cleaning agent duct line 39, a
detergent pump 40 including a high-pressure self-suction
pump for pumping a cleaning agent up from the detergent
tank 11a to the cleaning/disinfecting bath 4 is interposed.
[0088] The alcohol tank 115 is connected to an end of an
alcohol duct line 41, and the alcohol duct line 41 is connected
to a channel block 27 so that the alcohol duct line 41 is in
communication with the channel duct line 21 in a predeter-
mined manner.

[0089] At the alcohol duct line 41, an alcohol supply pump
42 including a high-pressure self-suction pump for pumping
an alcohol up from the alcohol tank 115 to the cleaning/
disinfecting bath 4, and a solenoid valve 43 are interposed.
[0090] Furthermore, an end of an air duct line 44 for sup-
plying an air from an air pump 45 including a self-suction
pump capable of delivering a gas is connected to the channel
block 27 so that the air duct line 44 is in communication with
the channel duct line 21 in a predetermined manner. Another
end of the air duct line 44 is connected to the air pump 45, and
at positions part way through the air duct line 44, a check
valve 47 and an air filter 46 that is periodically replaced are
interposed.

[0091] An openable/closable switching valve 57 for dis-
charging, e.g., a cleaning solution to the outside or collecting
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a disinfectant to the chemical tank 58 via a switching opera-
tion of the valve is arranged at a first drain port 55 of the
cleaning/disinfecting bath 4.

[0092] An end of a drain duct line 59 is connected to a
non-illustrated drain hose connected to and thereby is in
communication with an external drain port. The switching
valve 57 is connected to another end of a drain duct line 59,
and a drain pump 60 including a non-self-suction pump is
interposed at the drain duct line 59. Furthermore, the switch-
ing valve 57 is connected to an end of a chemical collection
duct line 61, and another end of the chemical collection duct
line 61 is connected to the chemical tank 58.

[0093] As described above, the chemical tank 58 is con-
nected also to an end of the chemical receiving portion 62 so
that a chemical, for example, a disinfectant, is supplied from
the chemical bottle 100. Another end of the chemical receiv-
ing portion 62 is connected to a cassette tray 12 in a prede-
termined manner.

[0094] Furthermore, an end of a chemical duct line 64 is
provided with a suction filter 63. The chemical tank 58
accommodates the part of the end of the chemical duct line 64
in a predetermined manner Another end of the chemical duct
line 64 is connected to a disinfectant nozzle 23, and a chemi-
cal pump 65 including a high-pressure self-suction pump for
pumping a disinfectant up from the chemical tank 58 to the
cleaning/disinfecting bath 4 is interposed at a position part
way through the chemical duct line 64.

[0095] Below abottom face 50¢ of the cleaning/disinfecting
bath 4, as described above, for example, two ultrasound trans-
ducers 52 and a heater 53 are provided. Furthermore, for
adjustment of a temperature of the heater 53, a temperature
detection sensor 53a is provided at a substantial center of the
bottom face 507 of the cleaning/disinfecting bath 4.

[0096] The heater 53 is intended to heat the disinfectant
stored in the cleaning/disinfecting bath 4 and circulating
within the apparatus, to a predetermined temperature. For a
disinfectant, there is a proper temperature at which a disin-
fection effect of the disinfectant can most highly be expected.
The disinfectant heated by the heater 53 to the predetermined
temperature, which is the proper temperature, can effectively
disinfect the respective duct lines in the endoscope and the
apparatus main body 2.

[0097] Furthermore, the temperature detection sensor 53a
detects the temperature of the disinfectant stored in the clean-
ing/disinfecting bath 4 and circulating within the apparatus,
and conveys the result of the detection to the control section
70. Then, based on the result of the detection from the tem-
perature detection sensor 534, the control section 70 performs
control to drive or stop the heater 53 so as to maintain the
disinfectant at the predetermined temperature.

[0098] Furthermore, a power supply 71 supplied with
power from an external AC plug, and the control section 70
electrically connected with the power supply 71 are provided
in an inner portion of the endoscope cleaning/disinfecting
apparatus 1. The control section 70 is supplied with various
signals from the main operation panel 25 and the sub opera-
tion panel 13, and controls driving of, e.g., the above-de-
scribed respective pumps and the above-described respective
solenoid valves.

[0099] In particular, the control section 70 includes a water
supply duct line disinfecting program for performing known
water removal, disinfection and rinsing of at least the inside of
the water supply duct line 9 via the circulation duct line 20
and the channel duct line 21, as well as collecting at least tap
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water or the disinfectant in the cleaning/disinfecting bath 4 to
the chemical tank 58 via the chemical collection duct line 61
or discharging water from the external drain port via the drain
duct line 59, and also performs known control of driving of
the respective valves and the respective pumps according to
the water supply duct line disinfecting program.

[0100] The control section 70 also includes an all-duct line
disinfecting program for disinfecting the insides of all the
duct lines in the endoscope cleaning/disinfecting apparatus 1,
and an endoscope cleaning/disinfecting program for clean-
ing/disinfecting an endoscope duct line of an endoscope con-
nected to the port 33 via a tube.

[0101] The present invention is not limited only to the
above-described embodiments, and various variations of the
present invention can be carried out without departing from
the scope and spirit of the present invention.

[0102] Having described the preferred embodiments of the
invention referring to the accompanying drawings, it should
beunderstood that the present invention is not limited to those
precise embodiments and various changes and modifications
thereof could be made by one skilled in the art without depart-
ing from the spirit or scope of the invention as defined in the
appended claims.

What is claimed is:

1. An endoscope cleaning/disinfecting apparatus compris-

ing:

achemical bottle including a chemical storage portion that
stores a chemical, a stepped portion provided at a side
face of the chemical storage portion, a breakable stopper
portion provided at a top face of the chemical storage
portion, and a spout portion surrounding an outer periph-
ery of the stopper portion at the top face of the chemical
storage portion;

an insertion portion allowing the chemical bottle to be
inserted from the top face side;

a chemical receiving portion provided at the insertion por-
tion, the chemical receiving portion having a diameter
larger than that of the spout portion;

ablade portion arranged in the chemical receiving portion,
the blade portion opening the stopper portion of the
chemical bottle inserted in the chemical receiving por-
tion;

a first limit switch provided at the insertion portion; and
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a second limit switch provided at the insertion portion, the
second limit switch being located on the blade portion
side relative to the first limit switch, wherein:

when the chemical bottle is inserted to a first position in the
insertion portion, the first limit switch is pressed by the
chemical bottle that is in contact with the first limit
switch and thereby changes from an OFF state to an ON
state to detect the first position;

when the chemical bottle is inserted to a second position at
which an inner face of the chemical receiving portion
and the spout portion are aligned to each other, in the
state in which the first limit switch is on, the second limit
switch is pressed by the chemical bottle that is in contact
with the second limit switch and thereby changes from
an OFF state to an ON state to detect the second position;
and

when the chemical bottle is inserted to a third position at
which the stopper portion is opened as a result of a set
amount of the blade portion cutting into the stopper
portion, in the state in which the second limit switch is
on, the first limit switch is released by the stepped por-
tion from the pressing by the chemical bottle and thereby
changes from the ON state to the OFF state to detect the
third position.

2. The endoscope cleaning/disinfecting apparatus accord-

ing to claim 1, further comprising an alarm section,
wherein the alarm section issues a warning when the ON
state lasts for a predetermined period of time after the
change of the first limit switch from the OFF state to the
ON state at the first position.

3. The endoscope cleaning/disinfecting apparatus accord-
ing to claim 1, further comprising a locking portion that
restricts movement of the chemical bottle in a pullout direc-
tion in which the chemical bottle is pulled out of the insertion
portion, wherein the locking portion locks the movement of
the chemical bottle in the pullout direction after the change of
the second limit switch from the OFF state to the ON state at
the second position.

4. The endoscope cleaning/disinfecting apparatus accord-
ing to claim 1, wherein the stepped portion includes a recess
portion provided at the side face of the chemical storage
portion.



