‘1 10 Novenber 2003 NF06256US STAGE APPARATUS OF A M CROSCOPE Thi s
application clains the benefit of Japanese Patent application No. 11-138084
which is hereby 5 incorporated by reference. BACKGROUND OF THE | NVENTI ON
Field of the Invention The present invention relates to a stage apparatus
and, in particular, to a stage apparatus novable in XY 10 directions.
Rel at ed Background Art Conventionally, a stage apparatus is used, for
exanpl e, in a nmicroscope. The stage inclludes a base pl at'@ Novemeai 2808 t he

m croscope, an internediate plate novable 15 in the Y direction (in the back
and forth directions relative to the mcroscope) relative to the base plate,
and an upper plate on which a specinen is to be placed nonxabkesigird he X
direction perpendicular to the Y axis (in the right and left directions
relative to STRGROARPBRASUSPOF A MECRMPEOPH|I ate is provided so that it is
novabl e not only in the X direction but also in the Y direction integrally
wi th the internedi®ies prapeicghéopncdeiad atkepbanefils proviatmhedeh a

si ngl e-axi s handl e e .stage can be independently 25 noved in the X and

, .th
Y directi ons?a%e%’faﬁggiﬁbélt&f’@s Gr vt T &h8 bpeRAERoASHhESRIE®Y or  moving a
stage ip the X and. X digegl) Mgd.5 disposed on

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
10 directions.

Related Background Art

Conventionally, a stage apparatus is used, for
example, in a microscope. The stage includes a base plate
fixed on the microscope, én intermediate plate movable

15 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

20 microscope). The upper plate is provided so that it is
movable not only in the X direction but also in the Y
direction integrally with the intermediate plate.

The intermediate plate is prévided with a
single-axis handle, and the stage can be independently

25 moved in the X and Y directions.

A stage apparatus in which an operation handle for

moving a stage in the X and Y directionsg is disposed on



2 10 Novenber 2003 a base plate is also known (see Japanese Unexam ned Pat ent
Publ ication Hei 9-127427). In this stage, an internediate plate (a plate
noving in the Y direction) is noved by a rack and pinion, and 5 an upper
plate (a plate noving in the X direction) is noved in the Y direction
integrally with the internediate plate. A drive nechani sm di sposed between
the operation handle and the upper plate for noving the upper plate includes
two | evers and a jointing point and canZfol | ow the moven@iovemeeri2i03 ne v
direction of the upper plate. However, in the former case, when an observer
noves the upper plate on which a specinmen is placed in the Y direetion, the
observer hasatag®ye altiesigrahes Kiaswh hdd T e~ ihdwmmdlce hecause the
single-axis handle also 15 noves in the Y direction. Meanwhile, an observer
usual | y noveBulbhecstage Weil & -1655862%) ng (observing through an eyepi ece

l ens). Accordingly, once the observer noves his_or her hand off the handle,
t he observer has t%“éjlhdﬁeSFéﬁet'r%nH@ﬁ(ﬁré}edlﬁﬁ%ﬁ’éa\m‘erﬁatmea%ﬁmvéﬂ% not
stationary as_d icult to find the handl e, and the

operability 1%f€$%rejyg gﬁ%%i%\é%i&aolri?s :f‘??‘g% Ik?%ualla ?CWQHQapWQP,' &% eticle, a
] STYStA SR BT e P ShO,E AU o 08, o408, SHOAE b
difficult tointinRdy diltset ihe ioRiahiliy wieh the icervertd oNsd ptage
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
10 in the Y direction of the upper plate.
However, in the former case, when an observer movesg
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
15 moves in the Y direction.
Meanwhile, an observer usually 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,
20 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 substrafe, etc. are to be
observed, the stage should be large-sized, and thus the
25 handle moves a longer distance and is more difficult to

find.

Thus, the operability of the conventional stage



3 10 Novenber 2003 apparatus used in a mcroscope is extrenely poor, and,

for an observer who uses the m croscope for many hours, the operation of the
stage has been very fatiguing work. In the latter case, because the handle is
stationary, 5 the stage is easy to handle; however, the stage is
structurally conplicated, is hard to be manufactured with a high degree of
precision (for exanple, to decrease backlash) , and requires a | arge space
to be incorporated. SUMMARY OF THE | NVENTION 10 The pr e9¥pvenbri@f®3 on has
been nade in view of such circunstances, and its object is to provide a
stage apparatus easy to handle and sinple in structure. The stage apparatus
of the presefpiPyenki QBeHO 130laVeni drits AW el Probl £8Rei§ pharacteld zed in
that it conprises 15 a base elenent to be fixed to a nmain body of a

m croscope; Bofiastomwerngreveoenseaovhbl wicnoacbpestodi meetyi Gwwursl ative to
the base el enent; a second noving el enment novable in a second direction

per pendi cul drh¢ PRHFipatOf dite@bage Masabierd vervhéatilostinswors el enent; a

first 20 rotary operatian neans di sposed on said base el enent for noving
said first nnv?ngpﬁwghﬁﬁ%?t%eggégﬁd DtaArse & P%Pgiﬁlﬁbﬁﬁétdp§ﬁé§bd on said

base el gment, f or S@%\gé;gﬁ f%Q%SESOﬂgnﬁﬁgi-n%oﬁ)e t i;tc}?? fétg%éedriisve nmeans

di sposed between s peration means and Sa iTstnoving 25 el enent

for transm tdd Agctheanotatbmpal cheeae of nsadideofd shrRRelatd Ay JBans to said
first noving elenent; a

a high degree of precision (for example, to decrease
backlash), and requires a large space to be incorporated.

SUMMARY OF THE INVENTION

10 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 solve
the above problems is characterized in that it comprises

15 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

20 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

25 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



rotary shaft that is disposed on said base elenent, extends 4 10 Novenber
2003 along said first direction, and rotates in response to the rotary
operation of said second rotary operation nmeans; a transmtting neans that
is disposed coaxially with said rotary shaft, is novable in the direction of
the axis of 5 said rotary shaft, and is rotatable integrally with said

rotary shaft; and a second drive neans di sposed between said transmtting
means and sai d second noving el ement fhr transmitting t'R&OVYTRE 28%al force
of said second operation nmeans to said second noving elenment. 10 Wen the
first rotary operation nmeans is rotated, the rotational force is transmtted
to the firstalmvgngai@l emest dideldtd dr I indrideat®@ansn 289pbhgef itlcst novi ng
el enent noves in the first direction. Wien the second rotary operation nmeans
i s rotated, therpttay aretat broeflsaid secamshrot edytopearte: sacordnmyvi ng

element via the rotary shaft, the transpmitting nmeans, and the second drive
means, and & k&23ETHIE TR MEGIE ERBft 1 Esliarosed ko asecohly vdittessiign

erpendicular to the first. direction.., Th transmittin ans noves in the
Firot directiBrrst SHEEyr ot T P TRLT HeP s O ShRA T I mie 270 & Bé second

moving gl emeny P AREAS] Qg NRCRURELENA o Lok o LAY Y QReLALIoN means

and the secondx%otéiy operation means are isp%ézg n -t base plate, they
do not nove r&VeRy WIRHE t heahilr st d@yhd il faBRLa ARt BEo88ROBE LIRYNG 25

el enent are noved. Further, the stage is structurally ~sinple as conpared
W t h conventdanindl t exaspliesing means and said second moving element
for transmitting the rotational force of said second
operation means to said second moving element.

10 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

15 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

20 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 plaﬁe, they do not move
even when the first moving element and the second moving

25 element are moved. Further, the stage is structurally

simple as compared with conventional examples.

In the stage apparatus, said second rotary operation



In the stage apparatus, said second rotary operation 5 10 Novenber 2003 neans
and said first rotary operation neans may be di sposed on said rotary shaft
extending along said first direction and on an operation shaft perpendi cul ar
to said rotary shaft, respectively. Because the second rotary operation 5
means i s disposed on the rotary shaft, the nunber of conponents can be
reduced. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a view schematically
illustrating the structure of a stage @pparatus accordit@giovemzer£P9st 10
enbodi nent of the present invention. FIG 2 is a view as viewed along the
arrow Aof FIG 1. FIG 3 is a view as viewed along the arrow B of FIG 1.

15 FIG 4 | sneaPehbsReshiNeE Wenwrbk bystssd + g1 8nhldnshhiNse ABRGHARISM ,
constituted of a rotary shaft and a transmitting elenment. FIG 5 is a view
schemat i cal lon iddiustroatinygshhét sktenting afomg Mirdsdepe diagetdppar atus to
whi ch a stage 20 apparatus according to a second enbodi ment of the present

i nvention i SHpPRed GESCREPPRONIGHE tTHE 1REFERREDR EMBODE MENT 8o tEmhyodi nent s
of the present jnvention will_ hereinafter be described with reference to the
dr awi ngs. 2§qﬁ r FSPSETA W BchERAFUSH FPei TRRE &R ABETStA® ure of a

stage appar %eugngcgog qiiné%)égec? J)Iilréﬁe 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
10 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.

15 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

20 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.
25 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



enbodi nrent of the present invention; FIG 2 is a view as 6 10 Novenber 2003
viewed along the arrow Aof FIG 1; FIG 3 is a viewas viewed along the
arrow B of FIG 1. The m croscope stage includes a base plate (a base

el enent) 10, an internediate plate (a first noving elenent) 5 20, an upper
plate (a second noving elenment) 30, a first rotary operation portion (a first
rotary operation nmeans) 40, a second rotary operation portion (a second
rotary operation neans) 50, a rotary sfiaft 60, and a t r'@A\aemerie03 el ement
(a transmtting neans) 70. 10 A guide portion 12 that guides the internediate
plate 20 in the Y direction (the direction perpendicular to the plane of

FIG 1) is disppsedadbnyhenbaserphaheckOrfixed; erdthe mai n hady, ¢fs a

m croscope. This guide portion 12 is constituted of grooves 12a forned on

t he base pl atkedd&d18]loggotnes aZtaowW & ned BIGt he.i nternedi ate plate 20, and
balls 21b. Further, a guide portion 22 that guides the upper plate 30 in the
X direction (the ditedtisrrperperntaasdrmncledese flaare mdfat Ga Ppsss di sposed
on the internfdi ate 20 plate 20. This guide portion 22 is constituted of
grooves 22£¥UPRRY &r?'t?l%linrtrte&”f?éjc}iaatteepb)ﬁ%e(?é}raFd‘lﬂi\é’sn%Q&emﬁé‘rtﬁed on the

(e bate piate FORBEARIAR (3 MG B 6T o o &7 Htvi ng e
i nternedi at e 246 AL+t 14 pbdH FGethop; ARE A8 S5PERRY at ion means)
40, a second rotary operation portion (a second rotary
operation means) 50, a rotary shaft 60, and a transmitting
element (a transmitting means) 70.

10 Aguideportion 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

15 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

20 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 intégrally fixed to the
base plate 10.

25 The first rotary operation portion 40 for moving
the intermediate plate 20 in the Y direction and the second

rotary operation portion 50 for moving the upper plate



rotary operation portion 50 for noving the upper plate 7 10 Novenber 2003 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 5 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. Wen the rotary operation portions 40 is rotated, a pulley 14 -
rotates. This pulley 14 is coupled to a’pulley 10 15 di'9poyenbe;0g3 . ‘
predeterm ned 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 suppert plate

11. A pini @y 1fnt hafe €RgAGRE Wildh AatackiiZbdsedli $P0s8E @Rdt g qfher end of
the shaft 15a. The rack 23 is disposed 15 on the internediate plate 20 so as

to extend alagmgrabeonYstriféctlizon. 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 rottatidvitpdesaeted dilpt thktbagahstpposeconrd plogteyll and is

transmitted to a rotary shaft 60 extending along the Y direction via a
uni versal j oiftt 'i.loﬁ*héoFBtlSrUy 5 0s H&f tdnll@(?c?%eA d?rgt%]%‘FyS@ﬂﬁp@P?éétﬂgPrbeari ngs

L3 oy o Pone B L0 Bage SUPIRL oBLALE) b B LT R
transm tting eleerbtrédLaPeration portions 40 and 50 can be rotated
independently of each other.
When the rotary operation portions 40 is rotated,
apulley 14 rotates. This pulley 14 is coupled to a pulley
10 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 other end of the shaft 15a. The rack 23 is digposed
15 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
20 plate 11 and is transmitted to a 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 platelll.
A cylindrical transmitting element 70 is disposed
25 to the rotary shaft 60. This transmitting element 70 can
move in the direction of the axis of the rotary shaft 60

(inthe Ydirection) and rotates integrally with the rotary



nove in the direction of the axis of the rotary shaft 60 (in the Y
direction) and rotates integrally with the rotary $ 10 Novenber 2003 shaft
60. A pinion 71 is formed at one end of the transmtting elenent 70, and a
flange portion 72 is formed at the other end. 5 The pinion 71 engages with a
rack 31 fixed on the wupper plate 30. This rack 31 is disposed so as to
extend along the X direction. The rack 31 and the pinion 71 constitute a
second drive neans. The flange portion 82 is rotatably s@f\sereI2893 a 10

bl ock 24 fixed on the internediate plate 20 and can nove the transmtting
element 70 in the Y direction follow ng the novenent of the internediate

pl ate 20. A sipeet nmen.holder 35 is nounted on the upper plate 30 by, for
exanple, a clanp screw (not shown). 15 Accordingly, only by | oosening the
clanp screw, the Holpderior831chs fiermeplaacedevehd cdhohket rapeaii e rapl der
depending on the specinen to_be observed. FIG 4 is a perspective view

i1 lustratinge¥eBart 7&planseanethaae e Eorel i tutedf ofmadrat 4rhe sitdfetr and a 20
transmtti ngearﬁchjenent with the transmitting elenent partially broken away.

G ooves 60a "70a are fornmed on the outside surface of the rotary shaft 60

oo Ly 02 e Surie i Lhe LSRRI LIOLELTRRL, 0 ssape ¥l e
upper plate 30. This rack 31 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

10 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).

15 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

20 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

25 circulate along the groove 70a while rolling. The
transmitting element 70 can rotate integrally with the

rotary shaft 60 and can linearly move along the rotary



transmtting element 70 can rotate integrally with the rotary shaft 60 and
can linearly nove along the rotary g 10 Novenber 2003 shaft 60. The
above-descri bed stage apparatus operates in the follow ng manner. \Wen the
first rotary operation portion 40 is 5 rotated, the rotational force is
transmtted to the internmediate plate 20 via the pulley 14, the belt 14a,
the pulley 15, the shaft 15a, the pinion 16, and the rack 23. Therefore, the
internediate plate 20 noves in the Y dPrection. 10 Wien OfNoxersk&E g rot ary
operation portion 50 is rotated, the rotational force is transmtted to the
upper plate 30 via the universal joint 61, the rotary shaft 60, the
transmttinglederead. 70, the pinion 71, and the rack 31. Therefore, the
upper plate 30 noves in the X direction. 15 On this occasion, the pinion 71
and the rack 31 alTieyaboargass o ilhe@ackhast Appabetagsepehetesanstitet i ng
element 70 can nove in the Y direction integrally with the internediate
plate 20 andfAhECVbPEr MBRAEE -30. The transmtting el ement 70 is nmovable in

the Y direction 2Q_reciprocall ogether with the internediate plate 20 and
t he upper plate 38”?%“a ﬁ"fngJLel#%n' ?8&'3‘59’ ORE TFe I hgPaFRCahd 3%b fi xed on

e e sunmedont entlrolit fural el L ml AR e Ll o
the first rotferneeiatboplpekt on 4G ak thelley 14, the belt 14a,
the pulley 15, the shaft 15a, the pinion 16, and the rack
23. Therefore, the intermediate plate 20 moves in the Y
direction.

10 When the second rotary operation portion 50 is
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 upper plate 30 moves in the X direction.

15 On this occasion, thepinion 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 plate 20 and the upper plate 30. The
transmitting element 70 is movable in the Y direction

20 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.

Thefirstembodimentexhibitsthefollowingeffects.
() Because the operation shaft 13 is disposed on the
25 base plate, the first rotary operation portion 40 and the

gsecond rotary operation portion 50 do not move even when

the intermediate plate 20 and the upper plate 30 are moved.



second rotary operation portion 50 do not nove even when the internediate
plate 20 and the upper plate 30 are noved. 10 10 Novenber 2003 Therefore, the
m croscope stage is easy to handle, and the stage novenent operation can be
easily done while observing a specinmen (observing through an eyepi ece |ens)
Therefore, the observer's fatigue can be reduced. 5 Q Because the stage is
sinple in structure, conpared wth the conventional m croscope stage
(applied for a patent by zeiss) , and the stage does ndW'FBQHVFQOWgCh space,
is downsized, and is manufactured with a high degree of precision at |ow
costs. 10 ~3 Because the rotational force of the rotary operation pertion 40
is transmtteEgetofbbe,shakt mizaoddghaesthed id4aasihys, nbhaleperaid on shaft

13 can be positioned toward an observer's side; and further, the rack does
not protrudethe ophadet heovebsertvarperati den ¢he bet erpidperdaticonwipbl¢i on 15 40
and 50 are easy to operate, even when the stage is large-sized to neet the
observati on YPSArarer SReFéies] bseryiggitdaugh ar exateatdendc. It is to
be noted thaf, alt hough the universal,joint, 61 is used to couple the
operation shatt*% OF%’thger&Rﬁ%fv%ﬁf% 3801 A3PhE%ab&r tbodi ment, such
oSSl B DRAISRe Sl S I8, PRV RE MRSICLRL R of e
structure ofygchi GHRsCepavehRdSMAPM A MSsdSpdhiehgd 3hpg8ied 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.
10 () 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
15 40 and 50 are easy to operate, even when the stage is
large-sized to meet the observation of a wafer, a reticle,
a liquid 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
20 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 schematicaliy illustrating the
structure of a microscope stage apparatus to which a stage
25 apparatus according to a second embodiment of the present

inventionisapplied, and, inthisFigure, the same portions

as those of the first embodiment are designated by the



25 apparatus according to a second enbodi nent of the present invention is
applied, and, in this Figure, the sane portions as those of the first

enbodi ment are designated by the 11 10 Novenber 2003 sane reference nuneral s
and expl anations of the sanme portions are omtted. An operation shaft 113 of
a first rotary operation portion 140 for noving a internediate plate 20 is
formed 5 integrally with a shaft 15a. By rotating the first rotary operation
portion 140, the rotational force is ttansmitted to théOiNvepkREdPE e pl ate
20 via the operation shaft 113, a pinion 16, and a rack 23, and the
internediate plate 20 noves in the Y 10 direction. A second rotary-operation

portion 150 d4fe MWimGerdte UDRREr P 3t gnaoebcgltain%rtq%ﬁfis alf ofge €8daf a rotary
shaft 60 extending along the Y direction y rotating the second rotary

operati on pgdronodSOarelbntieeadot ational force is transmtted to an upper
plate 30 via the rotary shaft 60, a pinion 71, and a rack 31, and the upper
plate 30 moves i n ATh@DE T TR i8R £ THe X edondf émssdrabat yerhebits orhe sane

effects as the effects (D and of the first enbodi nent; furthernore,
because t he RfUnbEPR of4 Q:oéﬁfoﬁ‘}é’n‘flsn%fnlﬁé?errm%?]t% 2% EeEpaREhg nurrber

of coannen qigg éif Lg&hlﬁc%y% f%%othe universal joint 61 to change

the' axis rec gs int di nent, the stage can be sinplified
in structure and W%B%%ttlirr@jtwetf'lﬁst”lgﬂ:éjﬁgro%%ration 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
10 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,
15 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
theeffects @ and @ ofthefirstembodiment; furthermore,
20 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 embodimeﬁt, the stage can be
simplified instructure andmanufacturedwithahighdegree
25 of precision at low costs.
Further, ineachof the above-described embodiments,

it is preferable that, so that the transmitting element



25 of precision at |ow costs. Further, in each of the above-described

enbodi nents, it is preferable that, so that the transmtting elenent 12 10
Novenber 2003 70 can properly follow the internediate plate 20 and the upper
plate 30 and so that the rotation of the flange 72 is not affected, the

bl ock 24 be made of a material with a small friction coefficient or that

| ubrication oil be 5 applied to the transmtting elenent’'s slide surface

agai nst the flange 72. Further, in eachl%f the above- des@NWEIPLEBYHI nent s,
while the rotary shaft 60 and the transmtting elenent 70 are inplenented
utilizing the ball spline mechanism 10 any nechanismthat allows the

transmttingeleePrdgerIptad El ot adneMiddidbe goiee o shalfd bR and to
linearly nove along the rotary shaft 60 suffices, so that it nay be, for
exanpl e, so wopé T guladet hatanaisdduitatudiheg rsttedlioalfl $heprfdtamygss ores t hat
engage with the grooves of the 15 rotary shaft 60 are fornmed on the inside
surface of the N3t AHskEEEeRg @%MC}?O% Rf thsle aihigl Basgan ogf wittdr

m o1 oscope. ST AR T HE LT GhE aPRRF AL 6L Binonl Caohe  HREArER R0 €61 B exampl e,
a measuging oyl eeq A% denerihed ahaveind oy shage. apaatakus, gleddie present
y to handle and 1's downsi zed conpared wth he conventi ona
m croscope dq@ensdhenst zgempparatus of the preferred enmbodi nents
Further, ineachof the above-described embodiments,
while the rotary shaft 60 and the transmitting element
70 are implemented utilizing the ball spline mechanism,
10 any mechanism that allows the transmitting element to
rotate integrally with the rotary shaft 60 and to linearly
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
15 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
20 to, for example, a measuring device.
Asdescribedabove, the stage apparatusof thepresent
invention is easy to handle and is downsized compared with
the conventional microscope stage..
The stage apparatus of the preferred embodiments
25 of the present invention is simple in structure and can
be manufactured with a high degree of precision at low

costs.



25 of the present invention is sinple in structure and can be manufactured
with a high degree of precision at low costs. 13 10 Novenber 2003 WHAT IS
CLAIMED | S: 1. A stage apparatus, conprising: a base elenent to be fixed to a
mai n body of a mcroscope; 5 a first noving el enent novable in a first
direction relative to the base elenent; a second noving el ement novable in a
second direction perpendicular to the first direction relative to the first
noving el ement; 10 a first rotary operatd on neans di spos@NWeMRA2A0Dhase

el enent for noving said first noving elenent; a second rotary operation neans
di sposed on said base elenent for noving said second noving el enment; a first
drive neans whisposedchatween said first 15 operation neans and said first
noving el ement Tor transmitting a rotational force of said first operation
nmeans to sail. firsA stoaxgagappemeniys,a coatrarisishaft that is di sposed on said
base el enent, extends along said first direction, and rotates in 20
response to a rot & yaperalepBansf teaile sédamd rtor & ymabpebadivorfnwans; a
transmtting peans that is disposed coaxially wth said rotary shaft, is
movabl e in a&"HfTeeEPBRiof the axis of said rotary shaft, and is rotatable
integrally

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;

10 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

15 operation means and said first moving element for
transmitting a rotational force of said first operation
means to said first moving element;

arotaryshaftthatiscﬁsposaﬂonsaidbaseelement,
extends along said first direction, and rotates in

20 response to a rotary operation of said second rotary
operation means;

a transmitting means that is disposed coaxially
with said rotary shaft, is movable in a direction of the
axis of said rotary shaft, and is rotatable integrally

25 with said rotary shaft; and

a second drive means disposed between said

transmitting means and said second moving element for



25 with said rotary shaft; and a second drive neans di sposed between said
transmtting nmeans and said second noving elenment for 14 10 Novenber 2003
transmtting a rotational force of said second operation neans to said
second noving elenment. 2. A stage apparatus as clained in claiml1, wherein 5
said second rotary operation nmeans and said first rotary operation neans are
di sposed on said rotary shaft extendi ng al ong sai d fi r sip Nbvesdrizoze and on an
operation shaft perpendicular to said rotary shaft, respectively. 10 3. A
stage apparatus as clained in claiml, wherein said rotary shaft and said
transmtting means conpose a ball spline mechanism 4. A stage apparatus as

clainmed in odﬁéﬂ@raltmﬁ@eamot@tﬁ&hglfﬂaﬁebqt%xdogs&ahaogp@fgeioﬁnd sai d
second rotary operation neans are disposed at an end of sai'd base plate and

j uxt aposed tmednes coaxkalby seatcaidableritg flehage.apparatus as clainmed in
claim1l1, wherein 20 said transmtting neans is reciprocally novable in a
predeterm ned range by a restricting nmeans. 6. A stage apparatus as clained
in claim3, wherein said rotary shaft is _ rotatably fixed to said base

el enent 25 4 hrough Ft"'v@)g%e%PPﬂﬁétuénéss§|1d‘1t“}eé%sl1ﬁ t¢h " rkangheEepPovi ded on

haf I h def db d
said ropary shaft mpwablyconhye s AN, g LS8 RLTLNCYah2098 081 L0gd bY sal

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.

10 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
15 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
20 - said transmitting means is reciprocally movable in

a predetermined range by a restricting means.

6. A stage apparatus as claimed in claim 3, wherein
saild rotary shaft is rotatably fixed to said base element
25 through two bearings, and said transmitting means is
provided on said rotary shaft movably only within a
predetermined range defined by said two bearings of said

rotary shaft.



ABSTRACT OF THE DI SCLOSURE TI TLE: Stage Apparatus of a Mcroscope A stage
apparatus of a mcroscope conprises a base elenent fixed to a main body of a
m croscope, a first noving elenent novable in a first direction relative to
t he base el enent, a second noving el enent novable in a second direction
perpendicular to the first direction relative to the first noving elenent, a
first rotary operation disposed on the base elenent for noving the first
moving el ement, a second rotary operati®h disposed on t H8 N9¥&BPergPBrent for
novi ng the second noving elenent, a first drive di sposed between the first
operation and the first noving elenent for transmtting the rotatienal force
of the first operationABsTHIECT i 0Bt TARVDDgCEbSRAL . A rotary shaft di sposed
on the base elenent, extends along the first direction and rotates in
response to THELE ot AF§geopppatiagnisofolt e Mecomecopeary operation. A
transmtting disposed coaxially with the rotary shaft, is novable in the
direction of the dxiSSage ARPATHREY haf hicaREcoPe soaPabIses m &gs& |y with

th t ft. eco drive .di sposed between the transmtti.ng and the
second - v e Rfe o AR AT P e B P oL RERaiR 2 (i BPY He second
operation tQ iR SEGUVLIPY NP 28k ePEP i rection 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
disposed on the base element for moving the first moving

10 element, a second rotary operation disposed on the base
element for moving the second moving element, a first
drive disposed between the first operation and the first
moving element for transmitting the rotational force of
the first operation to the first moving element. A

15 rotary shaft disposed on the base element, extends along
the first direction and rotates in response to the rotary
operation of the second rotary operation. A transmitting
disposed coaxially with the rotary shaft, is movable in
the direction of the axis of the rotary shaft, and is

20 rotatable integrally with the rotary shaft. A second
drive disposed between the transmitting and the second
moving element for transmitting the rotational force of
the second operation to the second.moving element.

Fig.2



