B D)

g

10

15

20

25

20000275 1-6

‘ /qméu/ D060

NF06256SG
STAGE APPARATUS OF A MICROSCOPE
This application claims the benefit of Japanese

Patent application No. 11-138084 which is hereby

incorporated by reference.

 BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a stage apparatus

~and, in particular, to a stage apparatus movable in XY

directions.
Related Background Art

Conventionally, a stage apparatus is used, for
example, in amicroscope. The stage includes a base plate
fixed on the microscope, an intermediate plate movable
in the Y direction (in the back and forth directions
relative to the microscope) relative to the base plate,
and an upper plate on which a specimen is to be placed
movable in the X direction perpendicular'to'the Y axis
(in the right and left directions relative to the
microscope). The upper plate is provided so that it is
movable not only in the X di;ection but also in the Y
direction integrally with thé intermediate plate.

The intermediate plate.is provided with a
single-axis handle, and the stage can be independently
moved in the X and Y directions.

A stage apparatus in which an operation handle for

moving a stage in the X and Y directions is disposed on
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a base plate is also known(see Japanese Unexamined Patent
Publication Hei 9-127427).

In this stage, an intermediate plate (a plate moving
in the Y direction) is moved by a rack and pinion, and
an upper plate (a plate moving in the X direction) is moved
in the Y direction integrally with the intermediate plate.
A drive mechanism disposed between the operation handle

and the upper plate for moving the upper plate includes

-two levers and a jointing point and can follow the movement

in the Y direction of the upper plate.

However, in the former case, when an observer moves
the upper plate on which a specimen is placed in the Y
direction, the observer has to move his or her hand with
the single-axis handle because the single-axis handle
also moves in the Y direction.

Meanwhile, an observerusually moves the stage while
observing (observing through an eyepiece lens).

Accordingly, once the observer moves his or her hand
off the handle, the observer has to grope for the handle,
and when the handle is not stationary as described above,

it is difficult to find the handle, and the operability

‘of the stage is poor. In particular, when a wafer, a

reticle, a liquid crystal substrate, etc. are to be
observed, the stage should be large-sized, and thus the
handle moves a longer distance and is more difficult to
find.

Thus, the operability of the conventional stage
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apparatus used in a microscope is extremely poor, and,
for an observer who uses the microscope for many hours,
the operation of the stage has been very fatiguing work.

In the latter case, because the handle is stationary,
the stage is easy to handle; however, the stage is
structurally complicated, is hard to be manufactured with
a high degree of precision (for example, to decrease
backlash), and requires a large space to be incorporated.
SUMMARY OF THE INVENTION

. The present invention has been made in view of such
circumstances, and its object is to provide a stage
apparatus easy to handle and simple in structure.

The stage apparatus of the present invention to
solvé the above problems is characterized in that it
comprises a base element to be fixed to a main body of
a microscope; a first moving element movable in a first
direction relative to the base element; a second moving
element movable in a seqond direction perpendicular tb
the first direction relative to the first moving element:
a first rotary operation means disposed on said base
element for moving said first moving element; a second
rotary operation means disposed on said base element for
moving said second moving element; a first drive means
disposed between said first operation means and said first
moving element for transmitting the rotational force of
said first operation means to said first moving element;:

a rotary shaft that is disposed on said base element,
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extends along said first direction, and rotates in
response to the rofary operation of said second rotary
operation means; a transmitting means that is disposed
coaxially with said rotary shaft, is movable in the
direction of the axis of said rotary shaft, and is
rotatable integrally with said rotary shaft; and .a second
drive means disposed between said transmitting means and
said second moving element for transmitting the
rotational force of said second operation means to said
second moving element.

When the first rotary operation means is rotated,
the rotational force is transmitted to the first moving
element via the first drive means, and the first moving
element moves in the first direction. When the second
rotary operation means is rotated, the rotational force
is transmitted to the second moving element via the rotary
shaft, the transmitting means, and the second drive means,
and the second moving element moves in the second
direction perpendicular to the first direction. The
transmitting means moves in the first direction
integrally with the first moving element and the second
moving element. On this occasion, because the first
rotary operation means and the second rotary operation
means are disposed on the base plate, they do not move
even when the first moving element and the second moving
element are moved. Further, the stage is structurally

simple as compared with conventional examples.
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In the stage apparatus, said second rotary operation
means and said first rotary operation means may be
disposed on said rotary shaft extending along said first
direction and on an operation shaft perpendicular to said
rotary shaft, respectively. Because the second rotary
operation means is disposed on the rotary shaft, the
number of components can be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a view schematically illustrating the
structure of a stage apparatus according to a first
embodiment of the present invention.

FIG. 2 is a view as viewed along the arrow A of FIG.

FIG. 3 is a view as viewed along the arrow B of FIG.

FIG. 4 is a perspective view illustrating a ball
spline mechanism constituted of a rotary shaft and a
transmitting element.

FIG. 5 is a view schematically illustrating the
structure of a microscope stage apparatus to which a stage
apparatus according to a second embodiment of the present
invention is applied.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of the present invention will
hereinafter be described with reference to the drawings.

FIG. 1 is a view schematically illustrating the

structure of a stage apparatus according to a first
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embodiment of the present invention; FIG. 2 is a view as
viewed along the arrow A of FIG. 1; FIG. 3 is a view as
viewed along the arrow B of FIG. 1.

The microscope stage includes a base plate (a base
element) 10, an intermediate plate (a first moving
element) 20, an uppei‘ plate (a second moving element) 30,
a first rbtary operation portion (a first rotary operation
means) 40, a second rotary operation portion (a second
rotary operafi_on means) 50, a rotary shaft 60, and a
transmitting element (a transmitting means) 70.

A guide portion 12 that guides the intermediate
plate 20 in the Y direction (the direction perpendicular
to the plane of FIG. 1) is disposed on the base plate 10
fixed on the main body of a microscope. This guide portion
12 is constituted of grooves 12a formed on the base plate
10, grooves 2la formed on the intermediate plate 20, and
balls 21b.

Further, a guide portion 22 that guides the upper
plate 30 in the X direction (the direction perpendicular
to the plane of FIG. 2). is disposed on the intermediate
plate 20. This guide portion 22 is constituted of grooves
22a formed on the intermediate plate 20, grooves 32a
formed on the upper plate 30, and balls 32b.

A base support plate 11 is integrally fixed to the
base plate 10.

The first rotary operation portion 40 for moving

the intermediate plate 20 in the Ydirection and the second
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rotary operation portion 50 for moving the upper plate
30 in the X direction are disposed at one end of an
operation shaft 13.

It is to be noted that although the second rotary
operation portion 50 is disposed on the same operation
shaft 13 as the first rotary operation portion 40, both
of the rotary operation portions 40 and 50 can be rotated
independently of each other.

When the rotary operation portiqns 40 is rotated,
apulley 14 rotates. Thispulley 14 is coupled to apulley
15 disposed at a predetermined distance in the Y direction
via a belt 14a. The pulley 15 is fitted to one end of
a shaft 15a rotatably fitted to the base support plate
11.

A pinion 16 that engages with a rack 23 is disposed
on the othexr end of the shaft 15a. The rack 23 is disposed
on the intermediate plate 20 so as to extend along the
Y direction. The rack 23 and the pinion 16 constitute
a first drive means.

On the other hand, when the rotary operation portion
50 is rotated, the rotation passes through the base
support plate 11 and is transmitted to é rotary shaft 60
extending along the Y direction via a universal joint 61.
The rotary shaft 60 is rotatably supported by bearings
17a and 17b disposed on the base support plate 11.

A cylindrical transmitting element 70 is disposed

to the rotary shaft 60. This transmitting element 70 can
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move in the direction of the axis of the rotary shaft 60
(in the Y direction) and rotates integrally with the
rotary shaft 60. |

A pinion 71 is formed at one end of the transmitting
element 70, and a flange portion 72 is formed at the other
end.

The pinion 71 engages with a rack 31 fixed on the
upper plate 30. This rackl3l is disposed so as to extend
along the X direction. The rack 31 and the pinion 71
constitute a second drive means.

The flange portion 72 is rotatably supported by a
block 24 fixed on the intermediate plate 20 and can move
the transmitting element 70 in the Y direction following
the movement of the intermediate plate 20.

A specimen holder 35 is mounted on the upper plate
30 by, for example, a clamp screw (not shown).
Accordingly, only by loosening the clamp screw, the holder
35 can be replaced with another specimen holder depending
on the specimen to be observed.

FIG. 4 is a perspective view illustrating a ball
spline mechanism constituted of a rotary shaft and a
transmitting element with the transmitting element
partially broken away.

Grooves 60a and 70a are formed on the outside surface
of the rotary shaft 60 and the inside surface of the
transmitting element 70, respectively. Steel balls 75

circulate along the groove 70a while rolling. The
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‘transmitting element 70 can rotate integrally with the
rotary shaft 60 and can linearly move along the rotary
shaft 60.

The above-described stage apparatus operates in the
following manner.

When the first rotary operation portion 40 is
rotated, the rotational force is transmitted to the
intermediate plate 20 via the pulley 14, the belt l4a,
the pulley 15, the shaft 15a, the pinion 16, and the rack
23. Therefore, the iptermediate plate 20 moves in the
Y direction.

When the second rotary operation portion 50 ié
rotated, the rotational force is transmitted to the upper
plate 30 via the universal joint 61, the rotary shaft 60,
the transmitting element 70, the pinion 71, and the rack
31. Therefore, the uﬁpér plate 30 moves in the X direction.

On this occasion, the pinion 71 and the rack 31
always engage with each other because the transmitting
element 70 can move in the Y direction integrally with
the intermediate piate 20 and the upper plate 30. The
transmitting element 70 is movable in the Y direction
reciprocally together with the intermediate plate 20 and
the upper plate 30 in a range limited by the bearings 17a
and 17b fixed on the base support plate 11.

The first embodiment exhibits the following
effects. |

@ Because the operation shaft 13 is disposed on the
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base plate, the first rotary operation portion 40 and
the second rotary operation portion 50 do not move even
when the intermediate plate 20 and the upper plate 30
are moved. Therefore, the microscope stage is easy to
handle, and the stage movement operation can be easily
. done while observing a specimen (observing through an
eyvepiece lens). Therefore, the observer’ s fatigue can

be reduced.

_C) Because the stage is simple in structure, compared

with the conventional microscope stage (applied for a
patent by Zeiss), and the stage does not require much
space, is downsized, and is manufactured with a high

degree of precision at low costs.

©) Because the rotational force of the rotary operation

portion 40 is transmitted to the shaft 15a via the belt
l4a; thus, the operation shaft 13 can be positioned
toward an observer’s side; and further, the rack does
not protrude toward the observer's side, the rotary
operation portion 40 and 50 are easy to operate, even
when the'stage is large-sized to meet the observation
of a wafer, a reticle, a 1liquid crystal substrate, etc.
It is to be noted that although the universal joint
61 is used to couple the operation shaft 13 to the rotary
shaft 60 in the above embodiment, such as a bevel gear,
a worm gear, a belt, or a wire may be used instead of the
universal joint 61. -

FIG. 5 is a view schematically illustrating the
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structure of a microscope stage apparatus to which a stage
apparatus according to a second embodiment of the present
invention is applied, and, in this Figure, the same
portions as those of the first embodiment are designated
by the same reference numerals and explanations of the
same portions are omitted.

An operation shaft 113 of a first rotary operation

portion 140 for moving a intermediate plate 20 is formed

-integrally with a shaft 15a.

By rotating the first rotary operation portion 140,
the rotational force is transmitted to the intermediate
plate 20 via the operation shaft 113, a pinion 16, and
a rack 23, and the intermediate plate 20 moves in the Y
direction.

A second rotary operation portion 150 for moving
an upper plate 30 is disposed at one end of a rotary shaft
60 extending along the Y direction.

. By rotating the second rotary operation portion 150,
the rotational force is transmitted to an upper plate 30
via the rotary shaft 60, a pinion 71, and a rack 31, and
the upper plate 30 moves in the X direction. '

The second embodiment exhibits the same effects as
the effects@® and® of the first embodiment; furthermore,
because the number of components can be reduced by the
corresponding number of components required for
incorporating the universal joint 61 to change the axis

direction as in the first embodiment, the stage can be
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simplified in structure and manufactured with a high
degree of precision at low costs. -

Further, in each of the above-described embodiments,
it is preferable that, so_that the transmitting element
70 can properly follow the intermediate plate 20 and the
upper plate 30 and so that the rotation of the flange 72
is not affected, the block 24 be made of a material with

a small friction coefficient or that lubrication oil be

.applied to the transmitting element’'s slide surface

against the flange 72.

Further, in each of the above-described embodiments,
while the rotary shaft 60 and the transmitting element
70 are'implemented utilizing the ball spline mechanism,
any mechanism that allows the transmitting element to
rotate integrally with the rotary shaft 60 and to 1linearly
move along the rotary shaft 60 suffices, so that it may
be, for example, so configured that, without using steel
balls, protrusions that engage with the grooves of the
rotary shaft 60 are formed on the inside surface of the
transmitting element 70.

Further, while each of the above-described
embodiments has been describe as being applied to a
microscope stage, the stage apparatus can also be applied
to, for example, a measuring device.

As described above, the stage -apparatus of the
present invention is easy to handle and is downsized

compared with the conventional microscope stage.
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The stage apparatus of the preferred embodiments
of the present invention is simple in structure and can
be manufactured with a high degree of precision at low

costs.
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WHAT IS CLAIMED IS:
1. A stage apparatus, comprising:

a base element to be fixed to a main body of a
microscope;

a first moving element movable in a first direction
relative to the base element;

a second moving element movable in a second
direction perpendicular to the first direction relative
to the first moving element;

a first rotary operation means disposed on said base
element for moving said first moving element:

' a second rotary operation means disposed on said
base element for moving said second moving element;

a first drive means disposed between said first
operation means and said first moving element for
transmitting the rotational force of said first operation
means to said first moving element;'

a rotary shaft that is disposed on said base element,
extends élong said first difection, and rotates in
response to the rotary operation of said second rotafy
‘operation means;

atransmittingmeansthatisdispoéedcoaxiallywith
said rotary shaft, is movable in the direction of the axis
of said rotary shaft, and is rotatable integrally with
said rotary shaft: and

a second drive means disposed between said

transmitting means and said second moving element for
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transmitting the rotational force of said second

operation means to said second moving element.

2. A stage apparatus as claimed in claim 1, wherein

said second rotary operation means and said first
rotary operation means are disposed on said rotary shaft
extending along said first direction and on an operation

shaft perpendicular to said rotary shaft, respectively.

3. A stage apparatus as claimed in claim 1, wherein
said rotary shaft and said transmitting means

compose a ball spline mechanism.

4. A stage apparatus as claimed in claim 1, wherein
said first rotary operation means and said second
rotary operation means are disposed at an end of said base

plate and juxtaposed to be coaxially rotatable.

5. A stage apparatus as claimed in claim 1, wherein
said transmitting means is reciprocally movable in

a predetermined range by a restricting means.



