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OPTICAL MICROSCOPE APPARATUS,
OPTICAL ELEMENT ARRANGING METHOD,
AND STORAGE MEDIUM

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s based upon and claims the benefit of
priority from the prior Japanese Patent Application No. 2003-
313185, filed on Sep. 4, 2003, the entire contents of which are

incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mvention relates to an optical microscope
apparatus for selectively arranging a plurality of optical ele-

ments 1n an optical path.

2. Description of the Related Art

A microscope 1s used in various observing methods
depending on each use 1n medical and biological fields, or
industrial field of producing semiconductors, large-capacity
storage media, etc.

To support finer samples to be observed and the diversifi-
cation 1n optical features, various observing methods includ-
ing not only the bright vision observation, the dark vision
observation, the differential interference observation, the
phase difference observation, and the fluorescent observa-
tion, but also the composite observation realized by a combi-
nation of them.

Therefore, a microscope realizes an observing method
requested by auser by selecting a plurality of optical elements
for an optical path from an illumination light source to an
eyepiece or a camera, and arranging and combining them.

As microscopes capable of realizing various observing
methods, those having a plurality of optical element switch
mechanisms and a setting mechanism of an optical element
arrangement for realizing each observing method have been
developed. To make these complicated setting operations of a
microscope easier, there are a number of special devices for
setting mechanisms.

For example, Japanese Patent Application Laid-open No.
He1 8-179218 discloses a microscope system including an
clectric attachment/detachment device for attaching/detach-
ing various optical members to an optical path; a detection
device for detecting the attaching/detaching status for the
optical path of the optical members; an input device for input-
ting a control command received from an operator; and a
control device forrecerving the attachment/detachment status
of the optical member from the detection device, and output-
ting a control command for the electric attachment/detach-
ment device to attachment/detachment control the corre-
sponding optical member corresponding to the control
command mmput from the mput device. The microscope sys-
tem 1s provided with: a setting device for arbitrarily setting,
the specification data about various optical members; a stor-
age device for storing the optical member specification data
set by the setting device and the specification data even after
power shutdown; and a display device for displaying the
contents of the specification data of various optical member.
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According to the microscope system, 1t 1s possible to add
optical members having new specification data for aunit of an
optical member, thereby realizing the optimum control of an
i1llumination system and a focusing system using added opti-
cal members, more easily structuring an environment of the
microscope using retrieval of an optical member, and realiz-
ing an operability-improved microscope system.

Japanese Patent Application Laid-open No. He1 11-23975
discloses a microscope including: a revolver capable of
attaching and switching a plurality of objective lenses; an
input device for mputting code information obtained by cod-
ing 1n each format the mounting position information about
the objective lens of the revolver, and the lens information
about an objective lens which can be attached to the revolver;
a decoding device for decoding the code information input by
the input device; and a storage device for storing the mounting
position information decoded by the decoding device associ-
ated with the lens information.

With the above-mentioned microscope, a microscope of an
automatic control type an input device for inputting code
information obtained by coding necessary information input
prior to use 1n a predetermined format; a decoding device for
decoding the code information mput by the mput device; a
decoding device for decoding the code information input by
the mput device; and a storage device for storing lens infor-
mation associated with the mounting position information
decoded by the decoding device, etc. With the configuration,
when coded information is input, the information 1s automati-
cally decoded and stored. Therefore, information can be eas-
ily mput to the microscope.

SUMMARY OF THE INVENTION

An aspect of the present invention 1s an optical microscope
apparatus for selectively arranging a plurality of optical ele-
ments 1 an optical path, and includes a manual switch unit
capable of manually switching any of the plurality of optical
clements; a detection unit for detecting an arrangement status
of manually switched optical elements; a storage unit for
storing information relating to the arrangement of the plural-
ity of optical elements for each observing method; and an
arrangement control unit for arranging the plurality of optical
clements according to the detection result by the detection
unit and the mformation stored in the storage unait.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows the entire configuration of the electric optical
microscope apparatus according to the first embodiment of
the present invention;

FIG. 2 shows the configuration of the control unit and the
operation unit according to the first embodiment of the
present invention;

FIG. 3 shows the data structure of the allocation informa-
tion stored in the non-volatile memory according to the first
embodiment of the present invention;

FIG. 4 shows the arrangement of the operation buttons Bl
through B16 provided for the operation unit;

FIG. 5 shows the configuration of each sensor when the
revolver 1s viewed from the cube cassette according to the first
embodiment of the present invention;

FIG. 6 15 a table showing the combination of a magnet set
and a Hall element according to the first embodiment of the
present invention;

FIG. 7TA shows the portion of upper surface of the cube
cassette according to the first embodiment of the present
invention;
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FIG. 7B shows the side portion of the cube cassette accord-
ing to the first embodiment of the present invention;

FIG. 8 shows an optical element attached to the electric
optical microscope apparatus according to the first embodi-
ment of the present invention;

FIG. 9 shows an optical element attached to the electric
optical microscope apparatus according to the first embodi-
ment of the present invention;

FIG. 10 shows the allocation data of the operation button
B1 corresponding to the observing method allocated to the
operation button B1 of the allocation information 1 according
to the first embodiment of the present invention;

FIG. 11 shows the allocation data of the operation button
B2 corresponding to the observing method allocated to the
operation button B2 of the allocation information 1 according
to the first embodiment of the present invention;

FI1G. 12 shows the allocation data of the operation button
B3 corresponding to the observing method allocated to the
operation button B3 of the allocation information 1 according
to the first embodiment of the present invention;

FI1G. 13 1s atlowchart related to the operation of the electric
optical microscope apparatus according to the first embodi-
ment of the present invention;

FI1G. 14 1s a flowchart relating to the process of the opera-
tion button B1 according to the first embodiment of the
present invention;

FIG. 15 1s a flowchart relating to the process of the opera-
tion button B2 according to the first embodiment of the
present invention;

FIG. 16 1s a flowchart relating to the process of the opera-
tion button B3 according to the first embodiment of the
present invention;

FI1G. 17 1s a flowchart relating to the process of the manual
operation of the revolver according to the first embodiment of
the present invention;

FI1G. 18 1s a flowchart relating to the process of the revolver
position 1 according to the first embodiment of the present
imnvention;

FI1G. 19 1s a flowchart relating to the process of the revolver
position 2 according to the first embodiment of the present
imnvention;

FI1G. 20 1s a flowchart relating to the process of the revolver
position 5 according to the first embodiment of the present
invention;

FI1G. 21 1s a flowchart relating to the process of the manual
operation of the revolver according to the second embodi-
ment of the present invention;

FIG. 22 shows the portion of upper surface of the cube
cassette according to an example of a variation; and

FIG. 23 shows a table showing the combination of a mag-
net set and a Hall element according to and example of a
variation;

L1
M

ERRED

DESCRIPTION OF THE PR
EMBODIMENT

The embodiments of the present invention are explained
below by referring to the attached drawings.
[Embodiment 1]

FI1G. 1 shows the entire configuration of the electric optical
microscope apparatus according to the first embodiment of
the present invention.

As shown 1n FIG. 1, the optical system of the apparatus
collects the light from a transmission illumination light
source 1 of, for example, ahalogen lamp using a collector lens
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4

2 and mputs the collected light to a transmission filter turret 4
removable to the body of the microscope through a transmis-
s1on vision diaphragm 3.

The transmission {ilter turret 4 1s provided with a plurality
of ND filters for adjusting the brightness without changing
the color temperature of the transmission i1llumination light
source 1 or a plurality of correction filters, etc. for performing
color correction so that an arbitrary {ilter can be selectively
attached/detached for the optical path of the 1llumination
optical system. In this embodiment, six types of filters 4a
through 41 (4a, 4b, 4¢, 4d, 4e, and 41) are as a 6-stage switch
filter. The 1llumination light which has passed the transmis-
s1on filter turret 4 1lluminates the observation sample S on the
stage from below a sample stage 8 through a transmittance
aperture diaphragm 3, a condenser optical element unit 6, and
a condenser top lens unit 7.

The condenser optical element unit 6 comprises a plurality
of units 6a through 61 (6a, 6b, 6¢, 6d, 6¢, and 61) selectively
inserted into the optical path, and the condenser top lens unit
7 comprises a plurality of units 7a and 7b selectively mserted
into the optical path. The sample stage 8 can move an obser-
vation sample S 1n a two-dimensional direction on a plane
normal to the optical axis, and also can move it 1n an optical
axis direction for focusing.

Above the sample stage 8, a plurality of objective lenses 9a
through 91 (9a, 9b, 9¢, 9d, 9¢, and 91) are held in arevolver 10.
The revolver 10 1s a 6-stage switch revolver capable of hold-
ing the objective lenses 9a through 91, and 1s configured such
that its revolution enables the objective lens to be inserted into
the optical axis OP (straight line passing the points P and O
which 1s an optical axis) to be exchanged. The revolver 10 1s
attached to the top of the arm of the apparatus as freely
rotatable, and can be removable from the body of the micro-
scope.

A cube cassette 11 removable from the body of the micro-
scope 1s arranged on the observation optical path at the tip of
the arm of the apparatus. The cube cassette 11 1s a 6-stage
switch cube cassette provided with 6 types of filter cubes 11a
through 111 (11a, 11b, 11c, 11d, 11e, and 111) selectively
inserted 1n various observing methods. The light which has
passed through the cube cassette 11 1s branched 1n two direc-
tions by a beam splitter 12, that 1s, one 1s led to an eyepiece 13
and the other to the taking optical path.

The light from a downward 1llumination light source 14
formed by, for example, a mercury lamp, etc. 1s collected by
a collector lens 15, and input to a downward illumination filter
turret 16 removable to the body of the microscope.

To the downward illumination filter turret 16, for example,
a plurality of ND filters for adjusting the brightness of the
light without changing the color temperature of the down-
ward 1llumination light source 14, or a plurality of correction
filters, etc. for performing color correction, and any filter can
be selectively attached/detached in the optical path of the
illumination optical system. In this embodiment, 1t 1s a
6-stage switch filter having the filters 16a through 161 (16a,
16b, 16c, 16d, 16¢, and 161).

Through the downward illumination filter turret 16, the
light 1s input to the filter cube 11a 1nserted into the optical path
of the downward illumination aperture diaphragm 17, a
downward 1llumination vision diaphragm 18, and the cube
cassette 11, and 1s 1lluminated downward to the observation
sample S through the objective lens 9.

The fluorescence from the observation sample S or the
observation light which 1s reflected light 1s branched 1n two
directions by the beam splitter 12 through the objective lens 9
and the cube cassette 11, that 1s, one 1s led to the eyepiece 13,
and the other to the taking optical path.
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The present apparatus further comprises a control unit 55,
an operation unit 36, a transmission filter turret drive unit 50,
a condenser unit drive unit 51, a revolver drive unit 52, a cube
cassette drive unit 53, a downward 1llumination filter turret
drive unit 54, a transmission illumination adjustment unit 57,
a downward illumination adjustment unit 58, etc.

FIG. 2 shows the configuration of the control unit 55 and
the operation unit 56.

As shown 1n FIG. 2, the control unit 35 comprises a CPU

55-1, ROM 55-2, RAM 55-3, and non-volatile memory 55-4
which are connected via each CPU bus. The CPU 55-1 con-

trols the entire operation of the present apparatus by reading,
and executing a program (including an optical element
arranging program) describing the control contents stored 1n

the ROM 55-2. The RAM 55-3 stores data for control arith-

metic operations. The non-volatile memory 55-4 1s
EEPROM, NVRAM, flash memory, etc., and stores operation

input allocation information (hereinaiter referred to simply as
“allocation 1information™) described later for use 1n storing
and reading necessary information.

FIG. 3 shows the data structure of the allocation informa-
tion stored in the non-volatile memory 55-4.

As shown 1n FIG 3 1n the non-volatile memory 55-4 allo-
cation information 1 through 16 1s stored as allocation 1nfor-
mation, and each of the allocation information 1 through 16 1s
configured by allocation data 1n which a selectively arranged
optical element (drive part, or simply referred to as a part) and
the arrangement status (an arrangement position or simply
referred to as a position) corresponding to an observing
method allocated to each of the operation buttons B1 through
B16 (examples of a plurality of designation units or devices)
of the operation unit 56 described later are set.

When an operation mput from the operation unit 56 1s
received, the CPU 35-1 controls each drive unit according to
the allocation data of the corresponding allocation informa-
tion.

The operation unit 56 includes a display unit 56-1 and an
operation 1nput unmt 56-2, 1t 1s connected to each CPU 35-1.
The display unit 56-1 displays the operation status and posi-
tional information, etc. of each drive unit at an instruction
from the CPU 35-1. The operation input unit 56-2 outputs an
operation signal from the operation mnput unit to the CPU
55-1.

FI1G. 4 shows the arrangement of the operation buttons Bl
through B16 provided on the operation unit 56.

On the operation unit 56, the operation buttons B1 through
B16 (also referred to as the buttons 1 through 16), are pro-
vided with the arrangement shown 1n FIG. 4, and the opera-
tion buttons B1 through B16 are what are called “1lluminating,
button switch” 1nto which light-emitting devices such as
LEDs are incorporated, and can turn off, turn on, and blink the
light at a signal from the CPU 55-1.

The control unit 55 1s provided with an external I'F such as
RS-232C, USB, IEEE1394, or Ethernet etc. as an external
communications device. Through the external I/F, the CPU
55-1 communicates a command with the external host equip-
ment such as a PC, etc., thereby controlling the drive unit as
the operation from the operation unit 56, and exchanging
information with an external device.

The transmuission filter turret drive unit 50 drives and turns
the transmission filter turret 4 according to the drive signal
from the control unit 55, and attaches/detaches the filters 4a
through 41 1n the optical path. The control unit 35 can also be
informed through the transmission filter turret drive unit 50
whether or not the transmission filter turret 4 1s operating and
which in the filters 4a through 41 1s 1n the optical path.
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The condenser unit drive unit 51 drives and adjusts the
transmittance aperture diaphragm 5 according to the drive
signal from the control unit 35, and drives and turns the
condenser optical element unit 6 and the condenser top lens
umt 7 and attaches/detaches them 1n the optical path. The
control unit 55 can be also informed through the condenser
unit drive unit 31 whether or not the transmittance aperture
diaphragm 5, the condenser optical element unit 6, and the
condenser top lens unit 7 are operating, and can be informed
of the status of the arrangement, etc. of the transmittance
aperture diaphragm 5, the condenser optical element unit 6,
and the condenser top lens unit 7 for the optical path through
the condenser unit drive unit 51

The revolver drive unit 52 drives and turns the revolver 10
according to the drive signal from the control unit 35, and
attaches/detaches the objective lenses 9a through 91 in the
optical path. The control unit 55 can also be informed through
the revolver drive unit 52 whether or not the revolver 10 1s
operating, and can be informed of the status of which 1n the
objective lenses 9a through 91 1s i the optical path, etc.
through the revolver drive unit 52.

The cube cassette drive unit 53 drives and turns the cube
cassette 11 according to the drive signal from the control unit
55, and attaches/detaches the filter cubes 11a through 111 1n
the optical path. Furthermore, the control unit 35 can be
informed through the cube cassette drive unit 53 whether or
not the cube cassette 11 1s operating and informed of which in
the filter cubes 11a through 111 1s in the optical path.

The downward i1llumination filter turret drive unit 54 drives
and turns the downward 1llumination filter turret 16 according
to the drive signal from the control unit 55 and attaches/

detaches the filters 16a through 161 in the optical path. The

control unit 55 also can be informed through the downward
illumination filter turret drive unit 34 whether or not the
downward illumination filter turret 16 1s operating, and which
in the filters 16a through 161 1s in the optical path.

The transmaission illumination adjustment unit 57 adjusts
the transmission 1llumination light source 1 according to the
light adjustment signal from the control unit 35.

The downward 1llumination adjustment unit 58 adjusts the

downward 1llumination light source 14 according to the light
adjustment signal from the control unit 55.

FIG. 5 1s an explanatory view showing the structure and the
operation of the revolver 10 and the revolver drive unit 52, and
shows the configuration of each sensor when the revolver 10
1s viewed from the cube cassette 11.

The revolver 10 can be rotate about the central axis I by a
pulse motor 52-1 (not shown 1n the attached drawings) of the
revolver drive unit 32. By appropnately turning the revolver
10 by the pulse motor 52-1, any one of the objective lenses 9a
through 91 held as removable from the revolver 10 can be
arranged 1n the optical path.

On the brim of the revolver 10, apertures 10-1a through
10-11 are provided depending on the objective lenses 9a
through 91. The apertures 10-1a through 10-11 correctly posi-
tions and arranges any of the objective lenses 9a through 911n
the optical path. For example, when the objective lens 9a 1s
arranged 1n the optical path, the existence of the aperture
10-1a can be detected by the photo-interrupter 52-2 of the
revolver drive umit 52 fixed to the fixing unit of the revolver 10
not rotatable and not shown 1n the attached drawings. There-
fore, the objective lens 9a can be correctly positioned and
arranged 1n the optical path.

Additionally, on the brim of the revolver 10, the magnet
sets 10-2a through 10-21 are mounted. The magnet sets 10-2a
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through 10-21 are used i detecting which objective lens 1s
arranged 1n the optical path in the objective lens 9a through 91
attached to the revolver 10.

For example, when the objective lens 9a attached to the
revolver 10 1s 1n the optical path, 1t can be detected by the Hall
clement 52-3 of the revolver drive unit 52 which 1s fixed to a
fixing unit not shown 1n the attached drawings and not rotat-
able 1n the revolver 10, and attached 1n the position opposite
the magnet set 10-2a. A magnet set 10-2 has three magnet
attachment units, and the objective lenses 9a through 91 1n the
optical path can be 1dentified and detected by the combination
ol the presence/absence of the attachment of the magnet to the
three magnet attachment units.

FIG. 6 shows the combination of the magnet set 10-2 and

the Hall element 52-3.

As shown 1n FIG. 6, for example, when the detection result
of the Hall element 52-3 1s “001”, 1t can be 1dentified and

detected that the arrangement in the optical path 1s an objec-
tive lens 9a.

FIGS.7A and 7B are explanatory views of the structure and
the operation of the cube cassette 11 and the cube cassette
drive unmit 53. FIG. 7A 1s a partial view of the upper surface,
and FIG. 7B 1s a partial view of the side.

In FIGS. 7A and 7B, a circular plate 11-1 of the cube
cassette 11 can rotate about the central axis K by a pulse
motor 53-1 of the cube cassette drive unit 53. By appropri-
ately rotating the circular plate 11-1 by the pulse motor 53-1,
any of the filter cubes 11a through 111held as removable from
the circular plate 11-1 can be arranged 1n the optical path.

The magnet 11-8 1s attached to one point of the circumier-
encial portion of the circular plate 11-1. The magnet 11-8 1s
used 1n detecting the position of the origin of the circular plate
11-1. When the circular plate 11-1 1s in the position of the
origin, 1t can be detected by the Hall element 53-3 of the cube
cassette drive unit 533 attached 1n the position opposite the
magnet 11-8. On the other hand, on the brim of the circular
plate 11-1, apertures 11-2 through 11-7 are provided depend-
ing on the filter cubes 11a through 111. The apertures 11-2
through 11-7 are used 1n correcting positioning and arranging,
any of the filter cubes 11a through 111 1n the optical path. For
example, when the filter cube 11a 1s arranged 1n the optical
path, the presence of the aperture 11-5 can be detected by the
photo-mnterrupter 53-2 of the cube cassette drive unit 53.
Theretore, the filter cube 11a can be correctly positioned and
arranged 1n the optical path.

The transmission filter turret 4 and the downward 1llumi-
nation filter turret 16 are not shown 1n the attached drawings,
but provided with a magnet and a Hall element for detecting,
the position of the origin, and the aperture and the photo-
interrupter for positioning and arranging, and the detection of
the origin and the positioning control of the desired position
can be performed

The operation of the above-mentioned electric optical
microscope apparatus 1s explained 1s explained below.

In the present operation, 1t 1s assumed that the apparatus 1s
provided with an optical element as shown in FIGS. 8 and 9 as
a drive part driven by each drive umit. In addition, by a DIP-
SW (switch) not shown 1n the attached drawings, but pro-
vided 1n the control unit 55, the allocation information 1 in the
allocation information 1 through 16 stored in the non-volatile
memory 55-4 1s assumed to be selected as available allocation
information. In each of the operation buttons Bl through B3
of the allocation information, 1t 1s assumed that the allocation
data in which the drive part and 1ts arrangement position
corresponding to a predetermined observing method as

shown 1n FIGS. 10 through 12 1s set 1s allocated.
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FIGS. 13 through 20 are flowcharts of the operations of the
clectric optical microscope apparatus, and show the opera-
tions performed by the CPU 55-1 of reading a program
describing the control contents stored in the ROM 55-2.

In the present operations, as shown 1 FIG. 13, 1t 1s first
determined which 1n the operation buttons of the operation
unit 56 has been pressed (step (hereinafter referred to simply
as S)1). If the determination result 1s YES, the pressed button
1s sequentially determined whether 1t 1s the operation button
B1 (52), the operation button B2 (S3), the operation button
B3 (S4), the operation button B4 (S5), . . . , the operation
button B16 (54). If the determination result 1s YES, the cor-
responding operation 1s performed. I the determination
result 1s NO, control 1s passed to step S18.

On the other hand, i1f the determination result in S1 1s NO,
or the determination result 1n S17 1s NO, then 1t 1s determined
whether or not the arrangement position of the revolver 10 has
been changed in the manual operation (S18). I1 the determi-
nation result 1s YES, control 1s passed to the process of the
manual operation of the revolver. If NO, control 1s returned to
step S1.

In this operation, for example, the operation button B1 of
the operation unit 36 1s pressed, the CPU 535-1 detects the
operation input of the operation button B1 (YES in S1,YES 1n
S2), the drive of each power mechanism 1s started in the
process ol the operation button B1 shown in FIG. 14.

In the process of the operation button B1, as shown 1n FIG.
14, first, the operation button B1 allocation data correspond-
ing to the observing method assigned to the operation button
B1 of the allocation information 1 selected by the DIP-SW
not shown 1in the attached drawings but provided for the
control unit 55 is read from the non-volatile memory 55-4
(S19).

Then, the read operation button B1 allocation data 1s
referred to, it 1s determined whether or not nothing 1s set for
the arrangement position of the drive part (520). If the deter-
minationresult 1sYES, no process 1s performed and control 1s
returned to step S1 (control 1s passed to (E)), and the operation
input of the next operation buttons B1 through B6 1s awaited.
If the determination result 1s NO, each drive part 1s driven
according to the operation button B1 allocation data.

As shown 1n FIG. 10, the switching operations number 1
through 8 are set as the transmission bright vision observation
using the 10x objective lens in the operation button B1 allo-
cation data in the operation button B1 allocation data assigned
to the operation button B1 of the allocation information 1.
That 1s, the settings are made as follows: the transmission
filter turret 4 1s switched to the position 3 (4¢), the transmiut-
tance aperture diaphragm 5 1s switched to the position 100,
the condenser optical element unit 6 1s switched to the posi-
tion 1 (6a), the condenser top lens unit 7 1s switched to the
position IN (7a), the revolver 10/objective lens 9 1s switched
to the position 1 (9a), the cube cassette 11 1s switched to the
position 1 (11a), the transmission 1llumination light source 1
1s adjusted to the position 90 (9V), the downward 1llumina-
tion filter turret 16 1s switched to the position 6 (161)

The downward illumination filter turret 16 1s switched to
the position 6 (161) to shut off the light of the downward
i1llumination light source 14 by the light shield plate shutting
off the downward 1llumination light source 14 to remove the
undesired influence of the stray light to the transmission
bright vision observation, etc.

According to the operation button B1 allocation data of the
allocation information 1 read from the non-volatile memory
55-4, the CPU 35-1 starts driving the transmission filter turret
4 1n the position 3 (4¢) through the transmission filter turret
drive unit 50 (521), the transmittance aperture diaphragm 3 1n
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the position 100, the condenser optical element unit 6 1n the
position 1 (6a), and the condenser top lens unit 7 in the
position IN (7a) are drive-started through the condenser unit
drive unit 51 (S22 through S24), the revolver 10/objective
lens 9 1s drive-started 1n the position 1 (9a) through the
revolver drive unit 52 (S25), the cube cassette 11 1s drive-
started 1n the position 1 (11a) through the cube cassette drive
unit 53 (S26), the transmission 1llumination light source 1 1s
adjusted 1n the position 90 (9V) through the transmission
illumination adjustment unit 37 (S27), and the downward
illumination filter turret 16 1s drive-started in the position 6
(161) through the downward illumination filter turret drive
unit 54.

Then, the CPU 55-1 determines whether or not the drive of
all drive units has been completed (S29). If the determination
1s NO, the determining process 1s repeated. It 1t 1s YES, the
process of the operation button B1 which is the switch control
corresponding to the allocation of the operation button B1 1s
terminated, control 1s returned to step S1 (control 1s passed to
(E)), and the operation mput of the next operation buttons B1
through B16 1s awaited.

Thus, by the operation input of the operation button B1, the
ND25 1s arranged 1n the optical path 1n the transmission filter
turret 4, the transmittance aperture diaphragm 3 1s switched to
the aperture diameter 100, and 1s a blank hole as the bright
vision observation in the condenser optical element unit 6.
The condenser top lens unit 7 1s arranged 1n the optical path,
the objective lens 9 1s switched to 10x, and the mirror unit for
a bright vision 1s arranged 1n the optical path in the cube
cassette 11, the transmission 1llumination light source 1 1s
adjusted to 9V, and the light shield plate 1s arranged in the
downward illumination path and the downward 1llumination
1s shut off 1n the downward 1llumination filter turret 16, the
downward 1llumination 1s shut off, and as a result, the trans-
mission bright vision observation is realized using the 10x
objective lens.

Furthermore, 1n the present operation, when the operation
button B2 of the operation unit 56 1s pressed, the CPU 55-1
detects the operation input of the operation button B2 (YES 1n
S1,YES 1n S3), and the drive of each power mechanism in the

process ol the operation button B2 1n FIG. 15 1s started.

In the process of the operation button B2, as shown 1n FIG.
15, the operation button B2 allocation data corresponding to
the observing method allocated to the operation button B2 of
the allocation information 1 selected by the DIP-SW not
shown 1n the attached drawings provided for the control unit
535 1s read from the non-volatile memory 35-4 (530).

Then, the read operation button B2 allocation data 1s
referred to, 1t 1s determined whether or not nothing 1s set about
the arrangement position of a drive part (S31). It the deter-
mination result 1sYES, no process 1s performed and control 1s
returned to step S1 (control 1s passed to (E)), and the next
operation mput of the operation buttons B1 through B16 is
awaited. When the determination result 1s NO, each drive part
1s driven according to the operation button B2 allocation data.

As shown 1n FIG. 11, the switching operation of the num-
bers 1 through 6 are set as the downward fluorescent obser-
vation using a 20x objective lens 1n the operation button B2
allocation data allocated to the operation button B2 of the
allocation mformation 1. That 1s, the settings are made as
tollows: the condenser optical element unit 6 1s switched to
the position 6 (61), the condenser top lens unit 7 1s switched to
the position OUT (7b), the revolver 10/objective lens 9 1s
switched to the position 2 (9b), the cube cassette 11 1s
switched to the position 3 (11¢), the downward 1llumination
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light source 14 1s adjusted to the position ON (turned on), and
the downward 1llumination filter turret 16 1s switched to the
position 5 (16¢).

The condenser optical element unit 6 1s switched to the
position 6 (61) because the attached light shield plate can
remove the undesired intluence by the stray light to the down-
ward fluorescent observation by shutting oif the transmission
illumination light source 1, and the condenser top lens unit 7
1s switched to the position OUT (7b) to remove the undesired
influence to the downward fluorescent observation by the
seli-fluorescence by a top lens, etc.

According to the operation button B2 allocation data of the
allocation information 1 read from the non-volatile memory
55-4, the CPU 55-1 starts driving the condenser optical ele-
ment unit 6 1n the position 6 (61) and the condenser top lens
unit 7 1n the position OUT (7b) through the condenser unit
drive unit 51 (832, S33), starts driving the revolver 10/objec-
tive lens 9 1n the position 2 (9b) through the revolver drive unit
52 (S34), starts driving the cube cassette 11 1n the position 3
(11c) through the cube cassette drive unit 33 (S35), adjusts the
downward 1llumination light source 14 in the position ON
(turned on) through the downward illumination adjustment
unit 38 (536), and starts driving the downward 1llumination
filter turret 16 1n the position 5 (16¢) through the downward
illumination filter turret drive unit 54 (537).

Then, the CPU 55-1 determines whether or not the drive of
all drive units has been completed (S37). Then the determi-
nation result 1s NO, the determining process 1s repeated. I1 1t
1s YES, the process of the operation button B2 which 1s switch
control corresponding to the allocation of the operation but-
ton B2 1s terminated, control 1s returned to step S1 (control 1s
passed to (E)), and the next operation 1nput of the operation
buttons B1 through B16 1s awaited.

Thus, by the operation input of the operation button B2, the
light shield plate 1s arranged 1n the optical path 1n the con-
denser optical element unit 6, and the condenser optical ele-
ment unit 6 1s removed from the optical path, the objective
lens 9 1s switched to 20x, the fluorescent B pumping mirror
unit 1s arranged 1nto an optical path in the cube cassette 11, the
downward 1llumination light source 14 1s turned on, the blank
hole 1s arranged 1n the optical path and the downward 1llumi-
nation 1s 100% transmitted in the downward i1llumination
filter turret 16, and as a result downward fluorescent obser-
vation 1s realized using a 20 x objective lens.

Furthermore, 1n the present operation, when the operation
button B3 of the operation unit 56 1s pressed, the CPU 55-1
detects the operation input of the operation button B3 (YES 1n
S1, YES 1n S4), and the drive of each power mechanism in the
process of the operation button B3 1n FIG.16 1s started.

In the process of the operation button B3, as shown 1n FIG.
16, the operation button B3 allocation data corresponding to
the observing method allocated to the operation button B3 of
the allocation information 1 selected by the DIP-SW not
shown 1n the attached drawings but provided in the control
unit 55 1s read from the non-volatile memory 35-4 (S39).

Then, the read operation button B3 allocation data 1s
referred to, and 1t 1s determined whether or not nothing 1s set
for the arrangement position of the drive part (540). If the
determination result 1s YES, no process 1s performed and
control 1s returned to step S1 (control 1s passed to (E)), and the
next operation input of the operation buttons B1 through B16
1s awaited. If the determination result 1s NO, each drive part is
driven according to the operation button B3 allocate data.

As shown in FI1G. 12, the switching operation of numbers 1
through 8 are set as the phase difference observation using the
10x objective lens 1n the operation button B3 allocation data
allocated to the operation button B3 of the allocation infor-
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mation 1. That 1s, the settings are made as follows: the trans-
mission 1llumination light source 1 1s adjusted to the position
100 (10V), and the transmission filter turret 4 1s switched to
the position 4 (4d), the transmittance aperture diaphragm 5 1s
switched to 482 (maximum diameter), the condenser optical
clement unit 6 1s switched to the position 2 (6a), the condenser
top lens unit 7 1s switched to the position IN (7a), the revolver
10/objective lens 9 1s switched to the 5 (9¢), the cube cassette
11 1s switched to the position 1 (11a), and the downward
illumination filter turret 16 1s switched to the position 6 (161).

According to the operation button B3 allocation data of the
allocation information 1 read from the non-volatile memory
55-4, the CPU 55-1 adjusts the transmission illumination
light source 1 in the position 100 (10V) through the transmis-
s1on 1llumination adjustment unit 57 (S41), starts driving the
transmission filter turret 4 1n the position 4 (4d) through the
transmuission filter turret drive unmt 50 (S42), starts driving the
transmittance aperture diaphragm 35 in the position 48
(maximum diameter), the condenser optical element unit 6 1n
the position 2 (6b), the condenser top lens unit 7 in the
position OUT (7b) through the condenser unit drive umt 51
(S43 through S45), the revolver 10/objective lens 9 1n the
position 5 (9¢) through the revolver drive umit 32 (546), the
cube cassette 11 1n the position 1 (11a) through the cube
cassette drive unit 33 (S47), and the downward 1llumination
filter turret 16 1n the position 6 (161) through the downward
1llumination filter turret drive unit 54 (S48).

Then, the CPU 55-1 determines whether or not the drive of
all drive units bas been completed (S49). If the determination
result 1s NO, the present determining process 1s repeated. I it
1s YES, the process of the operation button B3 which 1s the
switching control corresponding to the allocation of the
operation button B3 1s completed, control 1s returned to step
S1 (control 1s passed to (E)), and the operation input of the
operation buttons B1 through B16 1s awaited.

Thus, by the operation input of the operation button B3, the
transmission 1llumination light source 1s adjusted to 10V, the
ND 350 1s arranged in the optical path 1n the transmission filter
turret 4, the transmittance aperture diaphragm 3 1s switched to
the maximum diameter of the aperture, the 10x phase ditter-
ence observation ring slit 1s arranged 1n the optical path 1n the
condenser optical element unit 6, the condenser top lens unit
7 1s arranged 1n the optical path, the objective lens 9 1is
switched to the use for the 10x phase difference observation,
the bright vision mirror unit 1s arranged 1n the optical path in
the cube cassette 11, the light shield plate 1s arranged 1n the
downward 1llumination optical path and the downward 1llu-
mination 1s shut off 1n the downward 1llumination filter turret
16, and as a result the phase difference observation with 10x
objective lens 1s realized.

Furthermore, 1n the present operation, when any of the
operation buttons B4 through B16 of the operation unit 56 1s
pressed, the corresponding operation button process (any of
the processes of the operation buttons B4 through B16) 1s
performed as in the above-mentioned operation, and a prede-
termined observing method 1s realized.

In the present operation, when the revolver 10 1s rotated,
the CPU 535-1 detects the rotation of the revolver 10 (YES in
S18), and the process of the manual operation of the revolver
shown 1n FIG. 17 1s started.

In the process of the manual operation of the revolver, as

shown 1n FIG. 17, the position of the revolver 10 after the
rotation 1s determined to be 1 (S50), 2 (851), 3 (552), 4 (S53),

5 (S54), or 6 (555). If any determination result 1s YES, the
corresponding process of the revolver position 1s performed.
If the determination result 1s NO, control is returned to step S1
(control 1s passed to (E)).
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In the above-mentioned operation, for example, when the
objective lens 9e (revolver position 2) 1s imnserted 1n the optical
path, the revolver 10 1s manually rotated. On the other hand,
i the objective lens 9a (revolver position 1) 1s inserted 1n the
optical path, the CPU 55-1 detects the status different from
the objective lens 9¢ (revolver position: 2)) when 1t 15 con-
trolled. That 1s, the revolver 10 1s manually operated, and it 1s
detected through the revolver drive unit 52 that the objective
lens 9¢ (revolver position: 2) 1s switched to the objective lens
9a (revolver position: 1) (YES 1n S50), and the process of the
revolver position 1 shown 1 FIG. 18 1s started.

In this process of the revolver position 1, as shown 1n FIG.
18, first, the operation buttons B1 through B16 allocation data
corresponding to the observing method allocated to the
operation buttons B1 through B16 of the allocation informa-
tion 1 selected by the DIP-SW not shown in the attached
drawings but provided in the control unit 55 1s read, the
allocation data in which therevolver 1s set as a part and 1 1s set
as a position 1s retrieved (S56), and 1t 1s determined whether
or not there 1s the allocation data (S57). In this determination
in S57, when the determination result 1s NO, no process 1s
performed, control 1s returned to step S1 (control 1s passed to
(E)), and the operation mput of the next operation button B1
through B16 1s awaited. When 1t 1s YES, each drive part 1s
driven according to the allocation data.

In the present embodiment, as shown 1n FIG. 10, a revolver
1s setas a part, and 1 1s set as a position 1n the operation button
B1 allocation data of the allocation information 1. Therefore,
the determination result in S57 1s YES, and the CPU 55-1
obtains the operation button B1 allocation data by retrieval,
and the drive of each drive part excluding the revolver 10 1s
started (S58 through S64). That1s, the switching operation set
in the numbers 1 through 4 and 6 through 8 excluding the
number 3 as shown in FIG. 10 1s started.

The process 1 S38 through S64 i1s the same as the pro-
cesses 11 S21 through S24 and S26 through S28 in FIG.14.
Therefore, the explanation 1s omitted here.

Then, the process 1n S64 1s terminated, CPU 35-1 deter-
mines whether or not the drive of all drive units has been
completed (S65). If the determination result 1s NO, the
present determining process 1s repeated. If the determination
result 1s YES, the objective lens 9a (revolver position: 1)
terminates the process of the revolver position 1 which 1s a
switching operation corresponding to the operation inserted
in the optical path, control is returned to step S1 (control 1s
passed to (E)), and the operation input of the operation but-
tons B1 through B16 1s awaited.

Thus, when the revolver 10 1s manually operated, and the
objective lens 9a (revolver position 1s 1) 1s inserted into the
optical path, the ND25 1s arranged in the optical path in the
transmission filter turret 4, the transmittance aperture dia-
phragm 5 1s switched to the aperture diameter of 100, and the
condenser optical element unit 6 has a blank hole for bright
vision observation, the condenser top lens unit 7 1s arranged in
the optical path, the objective lens 1s switched to 10x, the
mirror umt for bright vision 1s arranged 1n the optical path in
the cube cassette 11, the transmission illumination light
source 1 1s adjusted to 9V, and the light shield plate 1s
arranged 1n the down 1llumination optical path and the down
illumination 1s shut off i the downward illumination filter
turret 16. As a result, the transmittance bright vision obser-
vation 1s realized using a 10x objective lens.

Thus, since the operation 1s similar, the detailed explana-
tion 1s omitted, but the revolver 10 1s turned. When the objec-
tive lens 9b (revolver position: 2) 1s inserted in the optical
path, S31 indicates YES, and the process of the revolver
position 2 shown 1 FIG. 19 1s started.
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In the process of the revolver position 2, the operation
button B1 allocation data through the operation button B16
allocation data of the allocation information 1 are read from
the non-volatile memory 55-4, the allocation data in which a
revolver 1s set as a part and 2 1s set as a position 1s retrieved
(S66), and 1t 1s determine whether or not the allocation data
exists (S67).

In the present embodiment, as shown in FIG. 11, arevolver
1s set as a part and 2 1s set as a position 1n the operation button
B2 allocation data of the allocation information 1. Therefore,
the determination result of S67 1s YES, and the CPU 55-1
obtains the operation button B2 allocation data 1s obtained by
retrieval, and the drive of each drive part excluding the
revolver 10 1s started (S68 through S72). That 1s, the switch-
ing operation set in the number 1 to 2 and 4 to 6 excluding the
number 3 shown in FIG. 11 1s started. The process in S68
through S72 1s the same as the process 1n S32 through 33 and
S35 through 37 1n FIG. 15, and the subsequent process in S73
are the same as shown 1 S65. Therefore, the explanation 1s
omitted here.

Thus, when the revolver 10 1s manually operated and the
objective lens 9b (revolver position: 2) 1s inserted in the
optical path, each drive part 1s arranged 1n a predetermined
position as described above, and the downward fluorescent
observation using a 20x objective lens 1s realized.

When the revolver 10 1s manually operated and the objec-
tive lens 9¢ (revolver position 3) 1s inserted 1n the optical path,
YES 1s detected 1n S54, and the process of the revolver posi-
tion 5 shown 1n FIG. 20 15 started.

In the process of the revolver position 5, the operation
button B1 allocation data to the operation button B16 alloca-
tion data of the allocation information 1 are read from the
non-volatile memory 355-4, the allocation data 1n which a
revolver 1s a part and 3 1s a position 1s retrieved (S74), and 1t
1s determined whether or not there 1s the allocation data (S75).

In this example, as shown in FIG. 12, a revolver 1s set as
apart and 5 1s set as a position in the operation button B32
allocation data of the allocation information 1. Therefore, the
determination result o1 S751s YES, and the CPU 55-1 obtains
the operation button B3 allocation data i1s obtained by
retrieval, and the drive of each drive part excluding the
revolver 10 1s started (S76 through S82). That 1s, the switch-
ing operation set in the number 1 to 5 and 7 to 8 excluding the
number 6 shown in FIG. 12 1s started. The process in S76
through S82 1s the same as the process 1n S41 through 45 and
S47 through 48 1n FIG. 16, and the subsequent process in S83
1s the same as the process in S65. Theretfore, the explanation
1s omitted here.

Thus, when the revolver 10 1s manually operated and the
objective lens 9¢ (revolver position: 3) 1s mserted 1n the opti-
cal path, each drive part 1s arranged, and a phase diflerence
observation using a 10x objective lens 1s realized.

When the revolver 10 1s manually rotated, and any of the
objective lens 9¢ (revolver position: 3), 9d (revolver position:
4), or 91 (revolver position: 6) 1s inserted 1nto the optical path,
a corresponding revolver position process (process of the
revolver position 3, process of the revolver position 4, or
process of the revolver position 6) 1s performed as 1n the
above-mentioned operation to realize a predetermined obser-
vation method.

As described above, in the present embodiment 1, the
allocation information formed by the allocation data compris-
ing an optical element and the arrangement status corre-
sponding to each observation method allocated to each of the
operation button B1 through B16 1s stored 1n the non-volatile
memory 55-4 1n advance, and any of the operation buttons B1

through B16 1s operated, the CPU 35-1 reads the allocation
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data 1n which the optical element and the arrangement status
corresponding to the observation method allocated to the
operation button from the non-volatile memory 355-4, each
optical element 1s arranged 1n each optical path according to
the allocation data to each optical path of the observation
optical system and the illumination optical system. There-
fore, depending on various observation method such as the
bright vision observation method, the dark vision observation
method, the differentiation interterence observation method,
the difference observation method, a fluorescent observation
method, the composite observation method as a combination
ol these observation methods, a plurality of optical elements,
for example, an observation optical system configured by the
transmission filter turret 4, condenser optical element unit 6,
the condenser top lens unit 7, the objective lens 9a through 91,
the cube cassette 11, etc., an illumination optical system
configured by the transmission 1llumination light source 1
configuring, the downward illumination light source 14, etc.
are selectively arranged 1n the optical path, and various obser-
vation method can be realized.

Furthermore, when the rotating operation 1s manually per-
formed, the CPU 55-1 reads the allocation information

tormed by the allocation data comprising an optical element
and the arrangement status corresponding to each observation
method allocated to each of the operation button B1 through
B16, and from the allocation information, the allocation data
containing the revolver position after the switch 1s retrieved,
and the optical element other than the revolver 1s arranged 1n
cach optical path of the observation optical system and the
1llumination optical system, thereby realizing each observa-
tion method. Theretfore, the revolver position 1s not arranged
in a position different to that of the allocation information 1n
each observation method. Therefore, the observation can be
performed under an appropriate condition.

Therefore, a plurality of optical elements can be arranged
and set depending on various observation methods without
complicated and large apparatus 1n a tlexible and easy opera-
tion.
|[Embodiment 2]

The second embodiment of the present invention 1s
described below.

The feature of the present embodiment 1s not to 1mmedi-
ately perform a predetermined subsequent switching opera-
tion on the various optical elements after a different status
from that of the objective lens 9 of the previous control 1s
detected by the CPU 55-1 when the revolver 10 1n the above-
mentioned embodiment 1 1s manually rotated, and only after
the status 1s held for a predetermined time, the switching
operation on the subsequent optical elements 1s performed.

The configuration of the electric optical microscope appa-
ratus 1s similar to that of the above-mentioned embodiment 1,
but the operations are ditferent. The operations different from
those 1n the embodiment 1 and those performed when the
revolver 10 1s manually rotated are explained according to the
flowchart shown 1n FIG. 21.

In FIG. 21, the same process as that shown in FIG. 13 1s
assigned the same step number. In F1G. 21, when the revolver
10 1s manually operated and the objective lens 9 mserted 1n
the optical path 1s switched, the CPU 55-1 detects the status
different from that of the objective lens 9 in the previous
switching control. That is, the switch of the objective lens 9 1s
detected through the revolver drive unit 52 (YES in S18).

Then, the CPU 55-1 starts the timer for counting 1n a
predetermined time (S84), and then monitors the switch of the
objective lens 9 through the revolver drive unit 52, and deter-
mines whether or not the objective lens 9 switched 1n S18 has
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been switched again, that 1s, whether or not the switched
objective lens 9 has deviated from the optical path (585).

In the determination in S85, when the determination result
1s YES, the timer 1s cleared (reset) (S86), and control is
returned to step S18. When 1t 1s NO, 1t 1s determined whether
or not the counter value of the timer indicates that the prede-

termined time (prescribed time) has passed (S87).
In the determination in S87, when the determination result

1s NO, control 1s returned to step S85. If 1t 1s YES, the timer
completes the counting (S88), and control 1s passed to step the
process of the manual operation of the revolver shown 1n FIG.

17.

In this process, unless the switched objective lens 9 devi-
ates from the optical path, until the count of the timer passes
a predetermined time after the objective lens 9 1s switched, 1t
1s determined that the switch of the objective lens 9 has been
completed, and control 1s passed to the manual process of the
revolver.

The predetermined time can be a fixed value, but can be
changed in the communications from the external PC through
the external I/F, or the DIP-SW, etc.

As described above, 1n the present embodiment 2, when the
revolver 10 1s switched into two stages such as from the
revolver position 1 to the revolver position 3, first a switching,
operation 1s made from the revolver position 1 to the revolver
position 2, and furthermore by switching to a revolver posi-
tion 3 within a predetermined time, the process of the manual
operation of the revolver in the revolver position 2 can be
avoilded, and the process of the manual operation of the
revolver corresponding to the revolver position 3 can be per-
formed and various observation can be performed with a high
degree of time efficiency.

In the above-mentioned embodiments 1 and 2, when the
revolver 10 1s manually operated, the manual operation of the
revolver can be stated to a user by light emitting diodes such
as an LED, etc., a sound generator such as a buzzer, etc., or
communications using an external I/F.

Furthermore, in the embodiments 1 and 2, when the
revolver 10 1s manually operated, the possibility of the
manual operation of the revolver for attaching/detaching
other optical elements in the optical path can be selected.

In the above-mentioned embodiments 1 and 2, when the
optical element other than the objective lens 9 1s manually
switched, the optical element including the objective lens 9
other than the optical element switched by the manual opera-
tion can be switched. For example, when the cube cassette 11
1s manually switched, the operation can be performed. How-
ever, 1n this case, to detect the position of the cube cassette 11,
the configuration of the cube cassette 11 shown 1n FIG. 7 can
be structured as the cube cassette 11 as shown in FIG. 22.

With the configuration of the cube cassette 11 shown in
FIG. 22, 1n addition to the configuration of the cube cassette
11 shown 1n FIG. 7A, the magnet sets 11-9 through 11-14 are
attached on the brim of the circular plate 11-1. The magnet
sets 11-9 through 11-14 detect which filter cube 1s arranged 1n
the optical path 1n the filter cubes 11a through 111 held 1n the
circular plate 11-1. For example, when the filter cube 11a held
in the circular plate 11-1 1s 1n the optical path, it can be
detected by the Hall element 52-3 of the cube cassette drive
unit 53 which 1s fixed to a fixing unit not shown 1n the attached
drawings and not rotatable in the circular plate 11-1, and
attached 1n the position opposite the magnet set 11-9. One
magnet set 1s provided with three magnet attachment unmit, and
the combination of the presence/absence of the attachment of
the magnet to the three magnet attachment unit 1dentifies and
detects the filter cubes 11a through 111 1n the optical path. In
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this case, a table indicating the combination of the magnet set
and the detection of the Hall element 33-4 1s shown 1n FIG.
23.

In the above-mentioned embodiments 1 and 2, the revolver
10 can be electrically or manually driven, but the completely
manually operated revolver provided with a sensor for deter-
mining the revolver position can be used.

In the above-mentioned embodiments 1 and 2, instead of
the operation buttons B1 through B16, a corresponding but-
ton, etc. 1s displayed on the screen of the display unit 56-1,
and the user touches the display screen like a touch panel or
uses designation means such as a mouse, etc. for selection,
thereby starting the similar operation as 1n the case in which
any of the operation buttons B1 through B16 1s pressed.

The electric optical microscope apparatus, the optical ele-
ment arranging method, and the storage medium according to
the present invention are described above, but the present
invention 1s not limited to the above-mentioned embodi-
ments, and can be improved and amended within the scope of
the gist of the present invention.

In the present invention, with the electric optical micro-
scope apparatus 1n which a plurality of optical elements are
selectively arranged on the optical path, a plurality of optical
clements can be flexibly and easily arranged and set depend-
ing on the observing method while avoiding a complicated
and large apparatus.

What 1s claimed 1s:

1. An optical microscope apparatus comprising:

a revolver which has a plurality of objective lenses attached
thereto, and which 1s manually revolvable to switch an
objective lens that i1s mserted 1 an optical path of the
miCroscope;

a plurality of additional optical elements, 1n addition to the
objective lenses;

a detection unit which detects at least one indicium on the
revolver to 1dentify a type of the objective lens mserted
in the optical path and to detect when the objective lens
inserted 1n the optical path 1s switched;

a timer which counts a time elapsed from a time when the
detection unit detects that the objective lens inserted 1n
the optical path has been switched;

a judgment unit which judges whether or not the elapsed
time counted by the timer 1s longer than a predetermined
time;

a storage unit which stores information relating to an
arrangement of the plurality of additional optical ele-
ments for each of a plurality of observation methods
corresponding to the objective lenses; and

an arrangement control unit which arranges the plurality of
additional optical elements 1n accordance with the infor-
mation stored in the storage unit corresponding to the
type of optical element that 1s detected by the detection
unit as being inserted 1n the optical path;

wherein the arrangement control unit [does not arrange]
arranges the plurality of additional optical elements 1n
accordance with the [stored] information stored in the
storage unit corresponding to the type of optical element
that 1s detected by the detection unit as being inserted 1n
the optical path [until], w/er the judgment unit [judges]
has judged that the elapsed time counted by the timer has
exceeded the predetermined time.

2. The apparatus according to claim 1, wherein the prede-

termined time 1s arbitrarily changeable.

3. An optical element arranging method for an optical
microscope apparatus, wherein the optical microscope appa-
ratus includes: (1) a revolver which has a plurality of objective
lenses attached thereto, and which 1s manually revolvable to
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switch an objective lens that 1s inserted in an optical path of

the microscope, (11) a plurality of additional optical elements,
in addition to the objective lenses, and (111) a storage unit
which stores information relating to an arrangement of the
plurality of additional optical elements for each of a plurality
of observation methods corresponding to the objective lenses,
said method comprising:

detecting at least one indicium on the revolver to 1dentify a
type of the objective lens 1nserted 1n the optical path and
to detect when the objective lens 1nserted 1n the optical
path 1s switched;

counting a time elapsed from a time when 1t 1s detected that
the objective lens inserted 1n the optical path has been
switched;

judging whether or not the elapsed time 1s longer than a
predetermined time; and

arranging the plurality of additional optical elements in
accordance with the information stored in the storage
unit corresponding to the type of optical element that 1s
detected as being inserted 1in the optical path, when 1t has
been judged that the elapsed time has exceeded the pre-
determined time.

4. A computer-readable storage medium having a program
stored thereon that 1s executable by a computer to cause the
computer to control an optical microscope apparatus,
wherein the optical microscope apparatus includes: (1) a
revolver which has a plurality of objective lenses attached
thereto, and which 1s manually revolvable to switch an objec-
tive lens that 1s inserted 1n an optical path of the microscope,
(1) a plurality of additional optical elements, 1n addition to the
objective lenses, and (111) a storage unit which stores infor-
mation relating to an arrangement of the plurality of addi-
tional optical elements for each of a plurality of observation
methods corresponding to the objective lenses, said program
being executable by the computer to cause the computer to
perform functions comprising:

receiving a result of detection of at least one indicium on
the revolver, so as to 1dentify a type of the objective lens
inserted 1n the optical path and to detect when the objec-
tive lens 1inserted in the optical path 1s switched, based on
the result of the detection;

counting a time elapsed from a time when 1t 1s detected that
the objective lens inserted 1n the optical path has been
switched;

judging whether or not the elapsed time 1s longer than a
predetermined time; and

arranging the plurality of additional optical elements in
accordance with the mformation stored in the storage
unmt corresponding to the type of optical element that 1s
detected as being inserted 1n the optical path, when 1thas
been judged that the elapsed time has exceeded the pre-
determined time.

5. An optical microscope apparatus comprising:

a revolver for switching an objective lens that is inserted in
an optical path of the microscope, the revolver having a
plurality of objective lenses;

a plurality of additional optical elements, each of which is
electrically or manually switchable, in addition to the
objective lenses;

a detection unit which detects at least one indicium to

identify a type of one of the additional optical elements
inserted in the optical path and to detect when said one
of the additional optical elements inserted in the optical
path is switched;
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a timer which counts a time elapsed from a time when the
detection unit detects that said one of the additional
optical elements inserted in the optical path has been
switched;

a judgment unit which judges whether or not the elapsed
time counted by the timer is longer than a predetermined
lime;

a storage unit which storves information relating to an
arrangement of the additional optical elements other
than said one of the additional optical elements for each
of a plurality of observation methods corresponding to
tvpes of said one of the additional optical elements; and

an arrangement control unit which arvanges the additional
optical elements other than said one of the additional
optical elements in accovdance with the information
stored in the storage unit corresponding to the type of
said one of the additional optical elements that is
detected by the detection unit as being inserted in the
optical path;

wherein the arrangement control unit arrvanges the addi-
tional optical elements other than said one of the addi-
tional optical elements in accovdance with the informa-
tion stoved in the storage unit corvesponding to the type
of said one of the additional optical elements that is
detected by the detection unit as being inserted in the
optical path, when the judgment unit has judged that the
elapsed time counted by the timer has exceeded the
predetermined time.

6. The apparatus according to claim 5, wherein the storage
unit stores information relating to an arrangement of the
objective lenses for each of the plurality of observation meth-
ods corresponding to the types of said one of the additional
optical elements; and

wherein the arrangement control unit arvanges one of the
objective lenses to be inserted in the optical path of the
microscope in accorvdance with the information stoved in
the storage unit corresponding to the type of said one of
the additional optical elements that is detected by the
detection unit as being inserted in the optical path.

7. An optical element arranging method for an optical
microscope apparatus, wherein the optical microscope appa-
ratus includes: (i) a revolver for switching an objective lens
that is inserted in an optical path of the microscope, the
revolver having a plurality of objective lenses attached
thereto, (ii) a plurality of additional optical elements, each of
which is electrically or manually switchable, in addition to
the objective lenses, and (iii) a storage unit which stores
information rvelating to an arrangement of the additional
optical elements other than a given one of the additional
optical elements for each of a plurality of observation meth-
ods corresponding to tvpes of said one of the additional
optical elements, said method comprising:

detecting at least one indicium to identify a type said one of
the additional optical elements inserted in the optical
path and to detect when said one of the additional opti-
cal elements inserted in the optical path is switched,

counting a time elapsed from a time when it is detected that
said one of the additional optical elements inserted in
the optical path has been switched;

Judging whether ov not the elapsed time is longer than a
predetermined time; and

arranging the additional optical elements other than said
one of the additional optical elements in accordance
with the information stoved in the storage unit corre-
sponding to the type of said one of the additional optical
elements that is detected as being inserted in the optical
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path, when it has been judged that the elapsed time has
exceeded the predetermined time.

8. The method according to claim 7, wherein the storage
unit storves information relating to an arrangement of the
objective lenses for each of the plurality of observation meth-
ods corresponding to the types of said one of the additional
optical elements; and

whevrein the method further comprises arranging one of the

objective lenses to be inserted in the optical path of the

microscope in accordance with the information stovedin 10
the storage unit corresponding to the type of said one of

the additional optical elements that is detected as being
inserted in the optical path.

9. A non-transitory computer-readable storage medium
having a program storved theveon that is executable by a
computer to cause the computer to control an optical micro-
scope apparatus, wherein the optical microscope apparatus
includes.: (i) a revolver for switching an objective lens that is
inserted in an optical path of the microscope, the revolver
having a plurality of objective lenses attached thereto, (ii) a
plurality of additional optical elements, each of which is
electrically or manually switchable, in addition to the objec-
tive lenses, and (iii) a storage unit which stores information
relating to an arvangement of the additional optical elements
other than a given one of the additional optical elements for
each of a plurality of observation methods corresponding to
tvpes of said one of the additional optical elements, said
program being executable by the computer to cause the com-
puter to perform functions comprising:
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detecting at least one indicium to identify a type said one of
the additional optical elements inserted in the optical
path and to detect when said one of the additional opti-
cal elements inserted in the optical path is switched,
counting a time elapsed from a time when it is detected that
said one of the additional optical elements inserted in
the optical path has been switched;
Judging whether ov not the elapsed time is longer than a
predetermined time; and
arranging the additional optical elements other than said
one of the additional optical elements in accordance
with the information stoved in the storage unit corre-
sponding to the type of said one of the additional optical
elements that is detected as being inserted in the optical
path, when it has been judged that the elapsed time has
exceeded the predetermined time.
10. The computer-readable storage medium according to
claim 9, wherein the storage unit stoves information relating
to an arrangement of the objective lenses for each of the

20 plurality of observation methods corresponding to the types
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of said one of the additional optical elements; and
wherein the functions furthey comprise arranging one of
the objective lenses to be inserted in the optical path of
the microscope in accovdance with the information
stored in the storage unit corresponding to the type of
said omne of the additional optical elements that is
detected as being inserted in the optical path.



	Front Page
	Drawings
	Specification
	Claims

