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Description

TECHNICAL FIELD

[0001] The present invention relates to a microscope
and a dust treatment method for a microscope.

BACKGROUND ART

[0002] Generally, microscopes, particularly, micro-
scopes for educational use, are often used for a long term
once purchased. Therefore, motes and dust enter inside
from openings of a microscope over a long time, and as
a result, such malfunctions as degradation of an ob-
served image caused by dust accumulated on optical
parts, or failures in operations caused by dust accumu-
lated on a driving mechanism occur. Similarly, in micro-
scopes for research use that are used in a research in-
stitute and the like or microscopes for inspection use that
are used at a production site, specimens frequently
changed. Therefore, motes and dust are likely to be ac-
cumulated therein, and similar failures occur. Further-
more, in recent years, study subjects have become in-
creasingly minute, and microscopy using a laser has
been conducted to obtain high-powered and high reso-
lution images. Because such microscopy requires a dif-
ficult observation condition, it is severely affected by
motes and dust, and therefore, extreme caution is re-
quired.
[0003] To specifically explain conventional malfunc-
tions, a schematic side view of a conventional upright
microscope is shown in FIG. 6. An incident-light-illumi-
nation optical path Xr and a transmitting-illumination op-
tical path Xt are arranged in a main body 1, and lamp
houses 11r and 11t are provided for the optical paths Xr
and Xt, respectively. To the incident-light-illumination op-
tical path Xr, an optical-path switching unit 1a that can
switch among bright-field microscopy, dark-field micros-
copy, DIC microscopy, and the like is provided, and by
pushing in and pulling out a knob 1b in a direction of front
and back of a drawing sheet, the microscopy method can
be switched by a not shown guide mechanism. Arranged
at an upper portion of the main body 1 is a trinocular
barrel 2 provided with an eye lens 3 and a TV adaptor
12 to which a TV camera 13 is attached. By pushing in
and puling out, in the direction of front and back of the
drawing sheet, a knob 2b of an optical-path switching
unit 2a that can switch between an observation optical
axis X of a binocular portion and an observation optical
axis Xc of a trinocular portion, the observation optical
path is switched by a not shown guide mechanism. More-
over, arranged on the observation optical path X are a
revolver 5 provided with an objective lenses 6, a stage 7
that is mounted on a stage receiver 10 arranged so as
to be movable in a vertical direction by rotation of a handle
1c of the main body 1, and a condenser 9. The condenser
9 is structured so that optical members such as a phase
difference ring can be selectively arranged on the obser-

vation optical axis X by a not shown rotating mechanism.
Thus, an observer 4 can observe a specimen 8 by a de-
sired microscopy method.
[0004] However, in the main body 1, an opening 1d to
which an illumination filter is inserted, an FS adjusting
hole 1e, and an AS adjusting hole 1f are present, and
exterior motes and dust enter the inside of the main body
1. Entered dust scatters in various directions as shown
by arrows D1 to D6, to adhere to various optical parts
such as an objective lens, and a driving mechanism such
as the optical-path switching unit 1a. In addition, optical
path switching by the optical-path switching unit 1a caus-
es wear of metal and resin of the not shown guide mech-
anism. Accordingly, metal powder and resin powder fall
in a direction of the objective lenses 6 as indicated by an
arrow D7. Furthermore, when the stage receiver 10 is
moved in a vertical direction by way of a rack-and-pinion
mechanism by rotation of a handle 1c, metal powder or
resin powder falls as indicated by an arrow D8.
[0005] Similarly, in the trinocular barrel 2, powder due
to wear caused by switching performed by the opti-
cal-path switching unit 2a falls on an imaging lens as
indicated by an arrow D9. Also inside the condenser 9,
powder due to wear occurs and adheres to optical parts,
although not illustrated. Entrance of exterior dust can be
prevented to some extent by closing openings. However,
it is difficult to completely shut portions to which the user
puts in an optical part.
[0006] For malfunctions due to dirt on an optical part,
a structure capable of easily cleaning a dust filter has
been proposed (for example, Patent Document 1). A
technique disclosed in Patent Document 1 facilitates
cleaning work by newly arranging a dust filter for cleaning
because cleaning of a dust filter arranged near a CCD is
difficult.
[0007] For malfunctions due to dirt on a driving mech-
anism, there has been a proposal in which a mechanism
section of a stage is arranged under a stage floor to avoid
adverse effects of dust on the stage (for example, Patent
Document 2).
[0008]

Patent Document 1: Japanese Patent Laid-Open
Publication No. H8-179220
Patent Document 2: Japanese Patent Laid-Open
Publication No. 2005-157383

[0009] JP 2003 - 344904 describes optical equipment
having an electrostaric charging member mounted on a
lens cover for removing dust from the surface of the lens.
US 5128 808 describes a microscrope having a turret
condenser.

DISCLOSURE OF INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0010] However, in the one disclosed in Patent Docu-
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ment 1, although cleaning work is facilitated, complicated
disassembling work is still required. In addition, even
such work is still required, parts that are not essential for
the function such as a dust filter, a tube for attachment
and detachment, and a holding ring are required, and,
as a result, cost increases. Therefore, it cannot be re-
garded as an enough improvement.
[0011] Furthermore, in the one disclosed in Patent
Document 2, measures against dust that falls from the
mechanism section of the stage is not considered, and
adhesion of dust on a focusing mechanism or a capacitor
arranged at a lower portion of the stage cannot be avoid-
ed. Therefore, complicated cleaning is required for such
mechanism and the like.
[0012] The present invention is made in view of the
above problems, and an object of the present invention
is to provide an inexpensive microscope and a dust treat-
ment method for a microscope for which no complicated
cleaning work is required and maintenance of internal
parts in the microscope is not necessary for a long term.

MEANS FOR SOLVING ROBLEM

[0013] To solve the problems described above and
achieve the object accoding to the present invention, a
microscope according to claim 1 is provided. In addition,
according to the invention a dust treatment method ac-
cording to claim 6 is also provided.

EFFECT OF THE INVENTION

[0014] According to the microscope and the dust treat-
ment method for a microscope according to an example
disclosed herein, microparticles such as dust entering
through an opening of the microscope or powder due to
wear generated inside fall on the surface of a catching
member to be caught and stay thereon, and therefore,
do not scatter inside the microscope. Therefore, it is pos-
sible to prevent adhesion of dust and powder due to wear
to internal parts such as optical parts and a driving mech-
anism. Accordingly, such an effect is produced that an
inexpensive microscope can be provided for which no
complicated cleaning work is required, and maintenance
of internal parts of the microscope is not necessary for a
long term.
[0015] According to the microscope and the dust treat-
ment method for a microscope according to another ex-
ample invention, the dust removing member exerts a
function of removing dust adhered on a surface of an
optical member, corresponding to the regular operation
performed by the user at the time observation operation
of the microscope, and forcibly removes dust. Therefore,
a surface of an optical member can be maintained in a
state in which dust and powder due to wear are not ad-
hered thereon. Accordingly, such an effect is produced
that an inexpensive microscope can be provided for
which no complicated cleaning work is required and
maintenance of internal parts of the microscope is not

necessary for a long term.
[0016] According to the microscope and the dust treat-
ment method for a microscope according to another
example , a flow path is formed such that an airflow flows
from an airflow generating source to an opening, thereby
preventing dust from entering inside through the opening.
Therefore, it is possible to prevent entrance and adhesion
of dust to internal parts such as optical parts and a driving
mechanism, and to eliminate necessity of cleaning. Ac-
cordingly, such an effect is produced that an inexpensive
microscope can be provided for which no complicated
cleaning work is required and maintenance of internal
parts of the microscope is not necessary for a long term.
[0017] According to the microscope and the dust treat-
ment method for a microscope according to another ex-
ample invention, dust and the like adhered on the optical
member is shaken off to be removed therefrom forcibly
and instantaneously by causing the ultrasonic oscillator
for a predetermined time at the time of turning on the
power or of operation performed at arbitrary timing by a
user, and therefore, the surface of the optical member
can be maintained in a state in which dust and the like
are not adhered thereon. Accordingly, such an effect is
produced that an inexpensive microscope can be provid-
ed for which no complicated cleaning work is required
and maintenance of internal parts of the microscope is
not necessary for a long term.

BRIEF DESCRIPTION OF DRAWINGS

[0018]

FIG. 1 is a schematic side view showing a constitu-
tional example of a microscope according to a first
example.
FIG. 2 is a schematic side view showing a constitu-
tional example of a condenser in a microscope ac-
cording to the present invention.
FIG. 3 is a bottom view of a condensor turret viewed
in a direction of an arrow A shown in FIG. 2.
FIG. 4 is a schematic side view showing a constitu-
tional example of a microscope according to a third
a second example.
FIG. 5 is a schematic side view showing a constitu-
tional example of a microscope according to a third
example.
FIG. 6 is a schematic side view showing a constitu-
ently example of a conventional upright microscope.

EXPLANATIONS OF LETTERS OR NUMERALS

[0019]

1d OPENING

9’a TURRET
9’c LENS
14 MAIN POWER SOURCE

3 4 
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15 PARTITION
18 FAN
19 PARTITION
28d FILTER
29 ULTRASONIC OSCILLATOR
30 RETICLE HOLDER
31 RETICLE
32 ULTRASONIC OSCILLATOR
100, 101 ADHESION SHEET
102 MAGNET SHEET
103 BRUSH

BEST MODE(S) FOR CARRYING OUT THE INVEN-
TION

[0020] Best modes of a microscope and a dust treat-
ment method for a microscope are explained below
based on the drawings.

(First Example)

[0021] A first example is explained based on FIG. 1.
FIG. 1 is a schematic side view showing a constitutional
example of a microscope according to the first example.
The same parts are denoted by the same reference nu-
merals as in FIG. 6, and explanation therefor is omitted.
In an upright microscope of the present example, an ad-
hesion sheet 100 to which adhesive is applied on a sur-
face thereof to serve as a catching member is arranged
in a space under the incident-light-illumination optical
path Xr in the main body 1 being the scattering paths of
dust and the like (microparticles) indicated by the arrows
D1 to D4 and D7 in FIG. 6. Furthermore, a adhesion sheet
101 to which adhesive is applied on a surface thereof to
serve as a catching member is arranged in a space under
the optical-path switching unit 2a in the trinocular barrel
2 being the scattering path of powder from wear (micro-
particles) indicated by the arrow D9 in FIG. 6. Moreover,
a magnet sheet 102 to serve as a catching member is
arranged in a space under the handle 1c being the scat-
tering path of wear powder due to wear (microparticles)
indicated by the arrow D8 in FIG. 6.
[0022] As described, by arranging the adhesion sheet
100 on the scattering paths of dust entering inside
through the opening 1d for the incident-light-illumination
optical path Xr and the scattering paths of powder due
to wear that is generated inside by the optical-path
switching unit 1a, dust entering inside through the open-
ing 1d and powder due to wear generated by the optical-
path switching unit 1a fall on the adhesive on the surface
of the adhesion sheet 100 to be caught thereon. Thus,
the scattering of the dust inside the microscope can be
suppressed. Similarly, by arranging the adhesion sheet
101 on the scattering paths of powder due to wear gen-
erated by the optical-path switching unit 2a, powder due
to wear that is generated by the switching performed by
the optical-path switching unit 2a falls on the adhesive
on the surface of the adhesion sheet 101 to be caught

thereon. Thus, it is possible to prevent the powder from
falling on the imaging lens. Furthermore, by arranging
the magnet sheet 102 in the scattering path of metal pow-
der and the like generated by rotation of the handle 1c,
metal powder such as iron powder generated by rotation
of the handle 1c falls on the surface of the magnet sheet
102 to be caught thereon by the effect of the magnetic
attraction. Thus, the scattering of the powder inside the
microscope can be suppressed.
[0023] As described, according to the microscope and
the dust treatment method for a microscope according
to the present example, by arranging the adhesion sheets
100 and 101, and the magnet sheet 102 on the scattering
paths of microparticles such as dust and powder due to
wear, microparticles such as dust entering through the
opening 1d of the microscope and powder due to wear
and the like generated inside fall on the surface of the
adhesion sheets 100 and 101 or the magnet sheet 102
and are caught and stay thereon by the adhesion effect,
so that such microparticles do not scatter inside the mi-
croscope. Therefore, it is possible to prevent adhesion
of dust and powder due to wear to internal parts such as
various optical parts and a driving mechanism. Accord-
ingly, an inexpensive microscope can be provided for
which no complicated cleaning work is required and
maintenance of the internal parts of the microscope is
not necessary for a long term.
[0024] Positions of the catching members such as the
adhesion sheets 100 and 101, and the magnet sheet 102
are not limited to the positions shown in FIG. 1, and can
be any position as long as it is on a scattering path in
which microparticles such as dust and powder due to
wear may scatter. Moreover, although the adhesion
sheets 100 and 101, and the magnet sheet 102 are used
as an example of the catching members, it is not limited
thereto. For example, a plastic sheet that is likely to be
statically charged can be used to catch dust by electro-
statically adsorbing dust. Alternatively, soft rubber can
be used. In other words, any material can be used as
long as the material exerts adhesion effect. Furthermore,
the method of catching microparticles is not limited to
adhesion. For example, a sheet having minute projec-
tions and depressions on a surface thereof has the effect
of catching the dust and stopping scattering, and there-
fore, it is possible to use such a sheet having the catching
function due to a texture thereof to prevent the scattering.
Moreover, if exchange of sheets is necessary depending
on an installment position of the catching member, an
attaching/detaching portion assuming the exchange is
provided to make it attachable and detachable, to ex-
change sheets regularly every predetermine period.
Thus, it becomes possible to use the microscope in more
comfortable condition. Furthermore, the catching mem-
ber is not limited to a sheet-formed member, and for ex-
ample, a member having the effect of preventing the scat-
tering by catching microparticles by the adhesion effect
and the like can be a part of an internal part constituting
the microscope. Thus, it is not required to arrange an
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additional part. Particularly, a magnetized iron ware can
be used as a substitute for the magnet sheet 102.

(Embodiment)

[0025] An embodiment of the present invention is ex-
plained based on FIG. 2 and FIG. 3. FIG. 2 is a schematic
side view showing a constitutional example of a condens-
er in a microscope according to the embodiment, and
FIG. 3 is a bottom view of a condenser turret viewed in
a direction of an arrow A in FIG. 2.
[0026] A condenser 9’ of the embodiment is a modifi-
cation of condenser 9 shown in FIG. 6. In the condenser
9’ of the embodiment, a turret 9’a that enables insertion
of a plurality of optical members 9’b such as a phase ring
into the observation optical axis X appropriately to the
objective lens 6 to be used is arranged in a rotatable
manner, and is positioned by a not shown click mecha-
nism. That is, the turret 9’a is a member that can move
so as to pass near a lens 9’c being an optical member
arranged on the observation optical axis X at the time of
observing operation of the microscope. At a bottom sur-
face of this turret 9’a, a plurality of brushes 103 being a
dust removing member are attached radially at such po-
sitions that optical paths of the optical members 9’b are
not disturbed. The brush 103 has at least length equal
to or longer than a diameter of the lens 9’c, and it is set
to have such height that the brush 103 passes the lens
9’c in slight contact with an upper surface of the lens 9’c
when a user rotates the turret 9’a in a direction indicated
by an arrow B in FIG. 3 at the time of observation oper-
ation of the microscope. The brush 103 is formed with
such a soft material that the surface of the lens 9’c is not
scratched even if the brush 103 touches the surface, for
example, with a bird feather.
[0027] With such a configuration, when a user rotates
the turret 9’a as a regular operation to be performed at
the time of observation operation of the microscope, the
brushes 103 attached on the bottom surface of the turret
9’a pass the lens 9’c so as to move over the upper surface
of the lens 9’c in slight contact therewith, thereby exerting
a function of removing dust that is adhered on the upper
surface of the lenses 9’c. Thus, the dust is forcibly re-
moved.
[0028] As described, according to the embodiment, the
surface of the lens 9’c is regularly cleaned corresponding
to the regular operation performed by the user at the time
observation operation of the microscope, to be main-
tained in a condition in which dust and powder due to
wear are not adhered. Therefore, an inexpensive micro-
scope can be provided for which no complicated cleaning
work is required and maintenance of internal parts of the
microscope is not necessary for a long term.
[0029] In the embodiment, explanation has been given
with an example in which the brushes 103 being a dust
removing member are arranged on the movable turret
9’a assuming the lens 9’c in the condenser 9’ is a cleaning
target. However, it is not limited to a condenser, and the

dust removing member can be arranged in any part as
long as the part can be moved by an operation that is
performed regularly by a user at the time the observation
operation of the microscope, as an optical-path switching
mechanism of a lens barrel or a lighting tube, and an up
and down mechanism of a focusing unit, for example. If
exchange of brushes is necessary, it is configured such
that the brushes 103 are detachable assuming the ex-
change. Accordingly, a dust removing function can be
exerted for a long term by regularly exchanging the brush-
es. Moreover, the dust removing member is not neces-
sarily be configured to touch, as the brushes 103, the
surface of an optical member being the target such as
the lens 9’c. For example, a plastic sheet that is likely to
be statistically charged can be used to exert the dust
removing function by making dust on the surface of the
lens 9’c adsorb thereon by the static electricity of the
plastic sheet without touching the surface of the lens 9’c
at the time of passing near the lens 9’c corresponding to
the rotation operation of the turret 9’a.

(Second Example)

[0030] A second example is explained based on FIG.
4. FIG. 4 is a schematic side view showing a constitutional
example of a microscope according to the second
example . The same parts are denoted by the same ref-
erence numerals as in FIG. 6, and explanation therefor
is omitted. In an upright microscope of the present ex-
ample, a main power source 14 that is used to turn on a
lamp and the like is provided as an airflow generating
source, and a mechanism that generates an airflow in-
side the microscope is arranged in the main body 1 at a
lower side position of the opening 1d at an upper position
for the incident-light-illumination optical path Xr. Between
the main power source 14 and the opening 1d at the
upper portion, a partition 15 to form a flow path so that
the air flows from the main power source 14 to the open-
ing 1d as indicated by an arrow E1 is provided. Moreover,
at a front part (front of the microscope) of a base 16 con-
stituting the transmitting-illumination optical path Xt of
the main body 1, an opening 1g is formed, and a filter 17
to prevent entrance of dust through the opening 1g is
arranged on an internal side of this opening 1g. Behind
the filter 17 (internal side of the main body 1), a fan 18
as an airflow generating source that is rotated by a not
shown motor to generate wind is provided, and a mech-
anism of generating an airflow inside the microscope is
arranged. The fan 18 rotates in synchronization with a
power source of the microscope. On and off of the rotation
can also be arbitrarily set by a user. Furthermore, a par-
tition 19 is provided near the opening 1d at a lower po-
sition, and a flow path of air that flows from the fan 18 to
the opening 1d indicated by an arrow E2 is formed be-
tween the fan 18 and the opening 1d.
[0031] When the power of the microscope is turned on
in such a configuration, the main power source 14 gen-
erates heat. The generated heat warms up ambient air
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and the air flows upward as a thermal airflow. At this time,
the partition 15 arranged near the opening 1d at the upper
position controls the flow of the thermal airflow to form a
flow path toward the opening 1d. Therefore, the airflow
flows outside of the microscope from the main power
source 14 through the opening 1d as indicated by the
arrow E1. On the other hand, on a side of the base 16,
clean air without dust is taken inside the base 16 through
the opening 1g and the filter 17 when the fan 18 rotates.
At this time, the partition 19 arranged near the opening
1d on the side of the base 16 controls the flow of the
airflow to form a flow path toward the opening 1d. There-
fore, the air flows outside the microscope from the fan
18 through the opening 1d as indicated by the arrow E2.
[0032] As described, by forming flow paths to the open-
ings 1d from the main power source 14 and the fan 18
as an airflow generating source, entrance of dust through
the openings 1d to the inside of the microscope can be
prevented. As a result, the inside of the microscope is
always maintained clean, and entrance or adhesion of
dust to internal parts such as optical parts and a driving
mechanism can be prevented. Accordingly, no cleaning
of dust from outside is required. Therefore, an inexpen-
sive microscope can be provided for which no complicat-
ed cleaning work is required and maintenance of the in-
ternal parts of the microscope is not necessary for a long
term. Particularly, by such a measure of using thermal
airflow that is generated by the main power source 14, it
is only necessary to conduct a flow path design consid-
ering the airflow and arrange the partition 15, and a no
special mechanism is required. Therefore, the micro-
scope can be constituted at low cost.
[0033] In the second example, the main power source
14 which is a heat source is used as an airflow generating
source. However, it is not limited thereto. For example,
a heat source of a lamp house 11r, or a heat source of
a motor in an electrical driving mechanism can be used.
It is essential only that a heat source can generate a
thermal airflow. Furthermore, an opening for which a flow
path is formed is not limited to the opening 1d at the upper
position, and it can be applied to any opening of the mi-
croscope such as the FS adjusting hole 1e and the AS
adjusting hole 1f. Moreover, it is not necessary to provide
the fan 18 specially for generating an airflow. For exam-
ple, if airflow generated by a cooling fan of a CCD and
the like, or airflow generated by a driving mechanism,
such as airflow generated by a rotating mechanism of
the turret and airflow generated when the focusing mech-
anism moves up and down, is used, the microscope can
be constructed at even lower cost.

(Third Example)

[0034] A third example is explained based on FIG. 5.
FIG. 5 is a schematic side view showing a constitutional
example of a microscope according to the third example.
The same parts are denoted by the same reference nu-
merals as in FIG. 6, and explanation therefor is omitted.

[0035] For the microscope according to the present ex-
ample, an example of application of an upright micro-
scope is given. In a main body 20, a lamp house 21 for
an incident-light-illumination is provided, and on an illu-
mination optical axis thereof, a cube turret 22 having a
desirable optical member housed therein is arranged.
The cube turret 22 reflects an illumination optical axis to
an observation optical axis X of an objective lens 24 that
is mounted on a revolver 23 in a focusing mechanism of
the main body 20. Moreover, on an upper surface of the
main body 20, a stage 25 and a lens barrel 26 provided
with the eye lens 3 are arranged. The lens barrel 26 is
positioned on the observation optical axis X. The obser-
vation optical axis X of the main body 20 is branched for
TV observation by a branching prism 27, and on a
branched optical axis for TV observation, a TV adaptor
12 and a TV camera 28 are arranged. In this TV camera
28, a light receiving element 28a such as a CCD and a
filter 28b as an optical member are arranged on the
branched optical axis for TV observation. The filter 28b
is a dust filter to prevent adhesion of motes and dust to
the light receiving element 28a, and is mounted airtightly
to the outside. Furthermore, an ultrasonic oscillator 29 is
mounted to an outer periphery of the filter 28b so as not
to affect the optical path. This ultrasonic oscillator 29 is
set to generate ultrasonic oscillation of approximately
30,000 times/second for a predetermined time period
when the power of the microscope is turned on.
[0036] Furthermore, on the observation optical axis X,
a reticle 31 for a photo frame being an optical member
that is fixed on a reticle holder 30 is arranged. This reticle
31 can be moved on and off with respect to the observa-
tion optical axis X by 90 degree rotation indicated by an
arrow C about a reticle-holder rotation axis 30a as an
axis, by an operation of turning a not shown turn knob
performed by a user. To the reticle holder 30, which is a
member holding the reticle 31, an ultrasonic oscillator 32
is mounted so as not to affect an optical axis of the reticle
31. This ultrasonic oscillator 32 is set to generate ultra-
sonic oscillation of approximately 30,000 times/second
for a predetermined time period when the reticle holder
30 is positioned vertically away from the observation op-
tical axis X, as a result of 90 degree rotation made by an
operation of turning the turn knob performed by the user
as indicated by a virtual line in FIG. 5.
[0037] In such a configuration, because the ultrasonic
oscillator 29 generates ultrasonic oscillation of approxi-
mately 30,000 times/second for a predetermined time
period every time the power of the microscope is turned
on, dust adhered on the filter 28b is forcibly and instan-
taneously shaken off and falls down. Furthermore, be-
cause the ultrasonic oscillator 32 generates ultrasonic
oscillation of approximately 30,000 times/second for a
predetermined time period every time the user turns the
turn knob at an arbitrary timing to retract the reticle holder
30 away from the observation axis X, dust adhered on a
surface of the reticle 31 is forcibly and instantaneously
shaken off and falls down.
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[0038] As described, according to the third Example,
by causing the ultrasonic oscillators 29 and 32 to gener-
ate oscillation for a predetermined time period at the time
of turning on the power or of operation performed at ar-
bitrary timing by a user, dust and the like adhered on the
filter 28b and the reticle 31 are forcibly and instantane-
ously shaken off to be removed. Therefore, the filter 28b
and the surface of the reticle 31 can be maintained in a
state without adhesion of dust and the like. Accordingly,
an inexpensive microscope can be provided for which no
complicated cleaning work is required and maintenance
of the internal parts of the microscope is not necessary
for a long term. Particularly, for a part, such as the filter
28b inside the TV camera 28, at which extremely minute
dust can cause a problem, generally, physical cleaning
is difficult. However, by applying the fourth embodiment
of , daily cleaning is enabled just by third example turning
on the power or by operating the turn knob by a user,
and thus, complicated cleaning work is eliminated.
[0039] An optical member or a holding member there-
for to which an ultrasonic oscillator is mounted is not lim-
ited to the ones explained in the third example. For ex-
ample, it can be applied to various dust-proof glasses
and optical members in the microscope. Particularly, be-
cause dust is directly seen on a portion on which a real
image, which is directly seen by a user at the observation,
is projected, for example, on an FS and a lens surface
close thereto, if the ultrasonic oscillator is arranged at
such a portion, great effect is expected.
[0040] Furthermore, in the third example, the ultrason-
ic oscillator 32 is caused to generate the ultrasonic os-
cillation in a state (retracted state) in which the reticle 31
being an optical member is arranged such that a longi-
tudinal direction thereof is parallel to a direction of grav-
itational force. However, the arrangement thereof is not
limited to parallel to the direction of gravitational force,
and the ultrasonic oscillator 32 can be operated in a state
in which the ultrasonic oscillator 32 is inclined relative to
the direction of gravitational force. Moreover, although
the ultrasonic oscillation of the ultrasonic oscillators 29
and 32 are approximately 30,000 times/second, the os-
cillation can be changed to an appropriate oscillation fre-
quency corresponding to an object on which the ultra-
sonic oscillators 29 and 32 are mounted. In addition, if
the dust shaken off by ultrasonic oscillation by the ultra-
sonic oscillator scatters, a catching member such as the
adhesion sheet as described in the first example can be
arranged at a lower portion so that the dust shaken off
adheres thereto. Furthermore, if a negative effect of ul-
trasonic oscillation of a mounted ultrasonic oscillator to
other optical parts is concerned, the ultrasonic oscillator
can be mounted through a buffer material such as rubber
that attenuates the ultrasonic oscillation.
[0041] There is also disclosed a microscope compris-
ing a dust removing member that is mounted on a mov-
able member that moves so as to pass near an optical
member at a time of observation operation of the micro-
scope, and that exerts a function of removing dust ad-

hered on a surface of the optical member when the mov-
able member moves. In this microscope it may be ar-
ranged that the dust removing member is formed of a
soft material that touches a surface of the optical member
when the movable member moves, or that the dust re-
moving member is a brush formed of the soft material,
or that the dust removing member is a member that exerts
a removing function that electrostatically adsorbs and re-
moves dust adhered on the surface of the optical mem-
ber, while passing near the optical member when the
movable member moves, or that the dust removing mem-
ber is detachably arranged.
[0042] Also disclosed is a dust treatment method for a
microscope comprising mounting a dust removing mem-
ber on a movable member that moves so as to pass near
an optical member at a time of observation operation of
the microscope, so that the dust removing member exerts
a function of removing dust adhered on a surface of the
optical member when the movable member moves.

INDUSTRIAL APPLICABILITY

[0043] As described, the microscope and the dust
treatment method for a microscope according to the
present invention are useful for a microscope likely to
have dust entering therein depending on type and con-
dition of usage, and the like, and particularly suitable for
a microscope for educational use, a microscope for re-
search use, a microscope for inspection use, and the like.

Claims

1. A microscope comprising:

a first optical member (9’c);
a turret (9’a) that is movable so as to pass near
the first optical member (9’c), wherein a plurality
of second optical members (9’b) are insertable
into the turret (9’a); and
a dust removing member (103) that is mounted
on the turret (9’a), and that is adapted to exert
a function of removing dust adhered on a surface
of the first optical member (9’c) when the turret
(9’a) moves.

2. The microscope according to claim 1, wherein the
dust removing member (103) is formed of a soft ma-
terial that touches a surface of the first optical mem-
ber (9’c) when the turret (9’a) moves.

3. The microscope according to claim 2, wherein the
dust removing member (103) is a brush formed of
the soft material.

4. The microscope according to claim 1, wherein the
dust removing member (103) is a member that is
adapted to exert a removing function by electrostat-
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ically adsorbing and removing dust adhered on the
surface of the first optical member (9’c), while pass-
ing near the first optical member (9’c) when the turret
(9’a) moves.

5. The microscope according to any one of claims 1 to
4, wherein the dust removing member (103) is de-
tachably arranged.

6. A dust treatment method for a microscope compris-
ing:

mounting a dust removing member (103) on a
turret (9’a) that moves so as to pass near a first
optical member (9’c), wherein a plurality of sec-
ond optical members (9’b) are insertable into the
turret (9’a); and
removing dust adhered on a surface of the first
optical member (9’c) by the dust removing mem-
ber (103) mounted on the turret (9’a) when the
turret (9’a) moves.

Patentansprüche

1. Mikroskop mit:

einem ersten optischen Element (9’c);
einem Revolver (9’a), der so bewegbar ist, dass
er sich nahe an dem ersten optischen Element
(9’c) vorbei bewegt, wobei eine Mehrzahl von
zweiten optischen Elementen (9’b) in den Re-
volver (9’a) einführbar ist; und
einem Staubentfernungselement (103), das an
dem Revolver (9’a) angebracht ist und die Funk-
tion auszuüben vermag, auf einer Oberfläche
des ersten optischen Elements (9’c) anhaften-
den Staub zu entfernen, wenn sich der Revolver
(9’a) bewegt.

2. Mikroskop nach Anspruch 1, wobei das Staubent-
fernungselement (103) aus einem weichen Material
gebildet ist, das eine Oberfläche des ersten opti-
schen Elements (9’c) berührt, wenn sich der Revol-
ver (9’a) bewegt.

3. Mikroskop nach Anspruch 2, wobei das Staubent-
fernungselement (103) eine aus dem weichen Ma-
terial gebildete Bürste ist.

4. Mikroskop nach Anspruch 1, wobei das Staubent-
fernungselement (103) ein Element ist, das eine Ent-
fernungsfunktion auszuüben vermag, indem auf der
Oberfläche des ersten optischen Elements (9’c) an-
haftender Staub elektrostatisch adsorbiert und ent-
fernt wird, während es sich nahe an dem ersten op-
tischen Element (9’c) vorbei bewegt, wenn sich der
Revolver (9’a) bewegt.

5. Mikroskop nach einem der Ansprüche 1 bis 4, wobei
das Staubentfernungselement (103) abnehmbar an-
geordnet ist.

6. Staubbehandlungsverfahren für ein Mikroskop, um-
fassend:

Anbringen eines Staubentfernungselements
(103) an einem Revolver (9’a), der sich so be-
wegt, dass er sich nahe an einem ersten opti-
schen Element (9’c) vorbei bewegt, wobei eine
Mehrzahl von zweiten optischen Elementen
(9’b) in den Revolver (9’a) einführbar ist; und
Entfernen von auf einer Oberfläche des ersten
optischen Elements (9’c) anhaftendem Staub
durch das an dem Revolver (9’a) angebrachte
Staubentfernungselement (103), wenn sich der
Revolver (9’a) bewegt.

Revendications

1. Microscope comprenant :

un premier élément optique (9’c) ;
une tourelle (9’a) qui est mobile de façon à pas-
ser à proximité du premier élément optique (9’c),
dans lequel une pluralité de deuxièmes élé-
ments optiques (9’b) sont insérables dans la tou-
relle (9’a) ; et
un élément d’élimination de poussières (103)
qui est monté sur la tourelle (9’a), et qui est adap-
té à exercer une fonction d’élimination de pous-
sières ayant adhérées sur une surface du pre-
mier élément optique (9’c) lorsque la tourelle
(9’a) se déplace.

2. Microscope selon la revendication 1, dans lequel
l’élément d’élimination de poussières (103) est for-
mé d’un matériau souple qui touche une surface du
premier élément optique (9’c) lorsque la tourelle (9’a)
se déplace.

3. Microscope selon la revendication 2, dans lequel
l’élément d’élimination de poussières (103) est une
brosse formée à partir du matériau souple.

4. Microscope selon la revendication 1, dans lequel
l’élément d’élimination de poussières (103) est un
élément qui est adapté à exercer une fonction d’éli-
mination par adsorption électrostatique et élimina-
tion de poussières ayant adhérées sur la surface du
premier élément optique (9’c), en passant à proxi-
mité du premier élément optique (9’c) lorsque la tou-
relle (9’a) se déplace.

5. Microscope selon l’une quelconque des revendica-
tions 1 à 4, dans lequel l’élément d’élimination de
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poussières (103) est agencé de façon amovible.

6. Procédé de traitement de poussières pour un mi-
croscope comprenant :

le montage d’un élément d’élimination de pous-
sières (103) sur une tourelle (9’a) qui se déplace
de façon à passer à proximité d’un premier élé-
ment optique (9’c), dans lequel une pluralité de
deuxièmes éléments optiques (9’b) sont inséra-
bles dans la tourelle (9’a) ; et
l’élimination de poussières ayant adhérées sur
une surface du premier élément optique (9’c)
par l’élément d’élimination de poussières (103)
monté sur la tourelle (9’a) lorsque la tourelle
(9’a) se déplace.
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