‘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 directions 2 9ERE a@ggiﬁﬁélt&toﬁ’s Gr vt T &h8 bpeRAERoASHhESRIE®Y or  moving a
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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



Publication Hei 9-127427). In this stage, an internediate plate (a plate
nmoving 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 |l evers and a jointing point and can _follow the novenent 10 in the Y
direction of the upper plate. However, 2n the fornmer cas®NWFEMEZR%bser ver
noves the upper plate on which a specinmen is placed in the Y direction, the
observer has to nove his or her hand with the single-axis handle because t he

singl e-axi s dadHepalaze id% IByesdwh (dee VaidrRidd OheMRAMMY Ipet <3t Obser ver

usual |y noves the stage while observing (observing through an eyepi ece

l ens). AccRdphytgtioncéletihe -dliseY2/2x . noves his or her hand of f the handl e,

t he observer has to grope for the handle, 20 and when the handle is not

stationary as desck? %@&Saﬁéége 3% ind eginted it Plate ha Hlk\%t%mlélg and the
when .a waf.er, etlcle a

T oyt SRR R S el B
e sfiE bt f5 ol sceus darse st o ol
Novenber 20%%@?&&%@@&%&% fgﬂaﬂrlqswea &rseaﬁtre%rﬁrédfla)@@bla%rw for an
observer who uses the mcroscope for many hours,
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



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 nmanufactured with a
hi gh degree of precision (for exanple, to decrease backlash) , and requires
a large space to be incorporated. SUWMARY OF THE | NVENTI ON 10 The present

i nvention has been made in view of such_ circunstances, and its object is to
provide a stage apparatus easy to handBe and sinple in 9tNyerkar@003rhe st age
apparatus of the present invention to solve the above problens is
characterized in that it conprises 15 a base elenent to be fixed te a main
body of a ma:%m@@@as askiar sh raowlr&g:cﬁé@fwtlm;a@fémémyapf;b&st adid ection
relative to the base elenent; a second noving el ement novabie in a second
di rection pe&memmunbserQrtWBofuses tdermettroncpekatiovembayt heufrs, st novi ng
element; a first 20 rotary operation neans di sposed on said base el enent for
novi ng sai d $#® QPERT hen P Bt Staﬁgs%é@ﬁbre@trawrmééﬁaguamwméc .di sposed
on said base ele vin said second nDV|ngéeIenent a first drive

neans di sposed ggﬁﬁéhﬁzgﬁﬁﬁﬁ? PSE JPRF AT B HfeRARIARd SEF 8 A PRST Yrovi ng 25
el enent s for trangmtfd ng, t&es_\;%sthgﬂahef ObgfeRleS2lthe 425 OREI ALl 0N fTRaNS

to sald first nmoving ele sha hat’ i's dispo 8d0n said base

el ement, _extisdu@1 Noueso! ; 2003aal Hn0ia53 ol RhnflifRati:A AR, rot at es
in response to the rotary operation of said second rotary operation neans;

a transm ttiaghhghnsiddwde | of dbsposedoaodfioal lekangle saidl deetapnyeshaft, is
novable in the direction of the axis of
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



5 said rotary shaft, and is rotatable integrally with said rotary shaft; and
a second drive neans di sposed between said transmtting neans and said
second noving element for transmtting the rotational force of said second
operation neans to said second noving elenent. 10 Wien the first rotary
operation neans is rotated, the rotational force is transmtted to the first
noving elenment via the first drive neans, and the first noving el enent
nmoves in the first direction. Wen the 4econd rotary oﬁ@?ﬁW?ﬂﬁ”ﬁ@%ﬁs is
rotated, the rotational force 15 is transmtted to the second noving el enent
via the rotary shaft, the transmtting neans, and the second drive-neans,
and the secolltbr®viagdef erent diwees iidh,t hthd acsiuk e 8i £ £CEEGRoRREPRAI cul ar to
the first direction. The transmtting neans noves in the first direction 20
integrally whenrpherlioptrabpbipng fet 2he e cand thea sgoped-a thiovh mgaelsenent . On
this occasion, because the first rotary operation neans and the second
rotary oper & CERDSRSIRF Eedindpbsed o8 P pee gslaatieal I neli tdosadd nove

even when the first .nmoyvi ng. el enent, and the second novin 5 el enent_ are
moved. | Fur { HEF 2 TRe S hge 12 STk Grdt 15 & &% BT

convent§ onal gxaplieny ihdtle ShA092pBRCALUN SALE-3RGAYL QALY gper ati on S

10 Novenber an rst rotary operatron ans mnay be di sposed

on sai d rot art SPAfdh £KE enehA0a ad QRGN &l fli §& ' afll’ €2LH8R AR QR AN
operation shaft perpendicular to said rotary shaft, respectively. Because

the second retiat yt opesattonng means iasdlisspios etk @nd htovohgr ¥1sheft, the
nunber of conponents can be reduced.
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



BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a view schematically illustrating
the structure of a stage apparatus according to a first 10 enbodi nent of
the present invention. FIG 2 is a view as viewed along the arrow A of FIG

1. FIG 3 is a viewas viewed along the arrow B of FIG 1. 15 FIG 4 is a
perspective view illustrating a ball spline mechanismconstituted of a rotary
shaft and a transmtting elenent. FIG 5 is a view schematically
illustrating the structure of a micros@ope stage appar aPi¥¥vembaiPeh a stage
20 apparatus according to a second enbodi nent of the present invention is
appl i ed. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Enbodi nents of the present
i nvention wikdandene saf beri s desarivisst v t Dohefananpgyive Bhepd-a ngs. 25
FIG 1 is a view schematically illustrating the structure of a stage

appar at us acmordiingroaaayf shaft exbeddimgtabdéng e ipt €denric daventiion FI G 2
is a viewas 6 10 Novenber 2003 viewed along the arrow Aof FIG 1; FIG 3 is
a view as \Alsed apBngrelatapnowhe fdf pexperidi qnbani tposedpgersttagy i ncl udes
a base plate (a_base elenent) 10, an internediate_plate (a first noving

el enent) 5 FPLGn THFRGCHIR LY ( o BESAOIRE FBGi IR FOFAr3oresatiost rotary
operatign p I (a fTqr ot a ration._nean a second rotary
operati%n pgﬁ%‘rg% %sdelcscs}gr%é?%té%{ygﬁgpg(rjgtafgn S%e@?r]ts’)% %u‘f%‘teﬁrﬁ?fshaft 60,
and a transmiddhBfents 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



element (a transmtting neans) 70. 10 A guide portion 12 that guides the
internmediate 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 nain body of
a mcroscope. This guide portion 12 is constituted of grooves 12a fornmed on
t he base plate 15 10, grooves 2la formed on the internedi ate plate 20, and
balls 21b. Further, a guide portion 22 that guides the upper plate 30 in the
X direction (the direction perpendiculaf to the plane df0NovemberR09ks di sposed
on the internediate 20 plate 20. This guide portion 22 is constituted of
grooves 22a formed on the internediate plate 20, grooves 32a forned on the

upper pl at e Blewd@dabahhst83barpokagecsuppert 1pl atre 13 iig intagaldy fixed to
the base plate 10. 25 The first rotary operation portion 40 for noving the
i nt er nedi at evjppe¢@ 20ong the ¥Mriaovwe® ioh BDE.the second rotary operation
portion 50 for noving the upper plate 7 10 Novenber 2003 30 in the X
direction are di sposedigrefecradiviganneobedesiabatmitlats: (a based o be

noted that although the second roaf%%: oEeratégn,portion,SO is disposed on
the sanme operHToONt) 3 Vsnaf fnEerae § Prefer Gt A ySo et idR IeHENtdn 40, bot h

o e 2113 8 Al RIS 40 a0 50,630 IS gl et 1oegengent ¥ o
rotates. This Pal-§ peliht 5ok Y8t Qa2 PHLE @ tary operation 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



10 15 di sposed at a 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 support plate 11. A pinion 16 that engages with a rack 23 is di sposed
on the other end of the shaft 15a. The rack 23 is disposed 15 on the
intermedi ate plate 20 so as to extend along the Y direction. The rack 23 and
the pinion 16 constitute a first drive_neans. On the other hand, when the
rotary operation portion 50 is rotated/ the rotation pad9dkyembargfgh the base
support 20 plate 11 and is transmtted to a rotary shaft 60 extendi ng al ong
the Y direction via a universal joint 61. The rotary shaft 60 is retatably

supported bysdeshi ige 1¥adandctibn disposedhbkdhesasgeSHpROL Rlpte 11. A
cylindrical transmtting elenment 70 is disposed 25 to the rotary shaft 60.

Thi s transmapengt ebenmehtfZ01Gan 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 sHat ttBdRe Mo orhFu d5thovebdthe saecadd roft attye

transmttin el eent 70, and a fl.ange ortufn 72 is formed at the other
end. 5 The g?%?%%t%ﬁneﬁaaééQME’tohla“’ OFEq i Rad-bh TRES oBpERtEICR e 30.
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and the pinion constitute a secon € neans. on 72 is

rotatably suppereddpwrd ob@Aahadh 2bAied 28 Lh8 é@_tc%rﬁ%i gb%_are'e%fe 20 and

can nove the transmtting element 70 in the Y direction follow ng
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



the novenent of the internediate plate 20. A specinen 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 holder 35 can be

repl aced with another speci nen hol der depending on the specinmen to be
observed. FIG 4 is a perspective viewillustrating a ball spline nechanism
constituted of a rotary shaft and a 20 _transmtting elenment with the
transmtting el ement partially broken 8way. G ooves 60a03¥yermersi289% f or med
on the outside surface of the rotary shaft 60 and the inside surface of the
transmtting el ement 70, respectively. Steel balls 75 25 circul ate al ong the
groove 70a whdecrebling. The transmtting elenent 70 can rotate integrally
with the rotary shaft 60 and can linearly nove along the rotary g 10
Novenber 2003 shafA p@.iocrh& labs\visest kithedes¢ ade faphar ardaseperdies in the
following manner. Wen the first rotary operation portion 40 is 5 rotated,
the rotatiorfaleToree’§ s qhAshd 2088 Rt Hen Tohier hedngteapltdte o2ber a t he
pulley 14, the.belt 14a, the pulley 15, the shaft 15a, the pinion 16, and

t he rack anq‘herefore, the internediate plate 20 noves in the Y direction.

10, waeny! e Seconpay| SR ALADBRR AR L S e UG hapall o

rotary shaftuygfer ghecd ransnirhtiishgaeked®nt s Wispheedidh ¥y L adfhe rack
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



31. Therefore, the upper plate 30 noves in the X direction. 15 On this
occasion, the pinion 71 and the rack 31 always engage with each other
because the transmitting element 70 can nove in the Y direction integrally
with the internediate plate 20 and the upper plate 30. The transmtting
element 70 is novable in the Y direction 20 reciprocally together wth the
internmedi ate plate 20 and the upper plate 30 in a range limted by the
bearings 17a and 17b fixed on the base9support plate 110 Neyemipgr29¢3

enbodi nent exhibits the followi ng effects. Because the operation shaft 13 is
di sposed on the 25 base plate, the first rotary operation portion 40 and the
second r ot arsghaperavion portion 50 do not nove even when the internediate

pl ate 20 and the upper plate 30 are noved. 10 10 Novenber 2003 Therefore, the
m croscope stage iheadbpvier deani dedmd agchepphage usoveaeat egpen aftieon can be
easily done while  observing a specinmen (observing through an eyepi ece | ens)
Therefore, tiRlbPétrgeme8nLat-i gue can be reduced. 5 Q Because the stage is

sinple in structur conpared. _with the conventional mcroscope stage
(applied for a pat&m b eZeféggk,rSEGIVh8F§?§6€‘Hbé§Dﬁ%%O?eéﬁiF@ nuch space,

i's downsi zed,oandehS pRAULAGLYNRE, M th, A i fgﬁgﬁiggt/:edprt%dt%eon at | ow

costs. 10 ~3 Because ?ﬁe rotational force O?Qtﬁe rotary operation pprtion 40
is transmittiatkdemébeasbabl alsa 20 aitheheldy1 1@, 14 hughet Ba10PEKAL i on shaft

13 can be positioned toward an observer's side; and further, the rack does
not protrudehd guarikey e older vhr'fs sEde, thbeptwianyl ®peirad itdie perdk on
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.



15 40 and 50 are easy to operate, even when the stage is large-sized to neet
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 enbodi nent, such
as a bevel gear, a wormgear, a belt, or a wire may be used instead of the
universal joint 61. FIG 5 is a view schematically iIIustrating t he
structure of a microscope stage apparatl¥s to which a sta§dlovenbeighds at us
according to a second enbodi mrent of the present invention is applied, and, in
this Figure, the sanme portions as those of the first enbodi ment are

desi gnat ed byhéherditelOtheveaithaio 2k savwge ef 616869 BomMkalis eantng
expl anations of the same portions are omtted. An operation shaft 113 of a

first rotarytlopestegenmoyenterdn dprdorompyvangba ensedyedicate whble 20 is
formed 5 integrally with a shaft 15a. By rotating the first rotary operation
portion 140,CP$REViBER FBRGEVES: (RPFerViRadIMRAUE 8B aRP i9tededdi)ate pl ate

20 via the eration shatt 113, a pinion 16, and a_rack 23, and the

i nt er medi at e prat Oﬁﬁ'ngiﬁ%‘% ?Wﬁé)fg1€38+$%%tF8H.bﬁ §€5€Hﬁ“fbtar¥ operation
ortiong15040r i t i IS on of,a rotary
ghaf!t %0 e end?ﬁ%éé;?%%gn%}ﬂéé)p%aé% gc{isg%p%yqbog g? :ﬁgéﬁkﬁé ggglg%‘df erdot ary
operation pagitRn tiR0, cohehita ortiatl s d @esté%ér appphtited Q- ap upper

plate 30 via the rotary shaft 60, a pinion 71, and a rack 31, and
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



t he upper plate 30 noves in the X direction. The second enbodi nent exhibits
the sane effects as the effects (D and of the first enbodi nent; furthernore,
20 because the nunber of conponents can be reduced by the corresponding
nunber of conponents required for incorporating the universal joint 61 to
change the' axis direction as in the first enbodi nent, the stage can be
sinplified in structure and nmanufactured with a high degree 25 of precision
at low costs. Further, in each of the adove-described en§otpverBhrdo0s it s
preferable that, so that the transmtting elenment 12 10 Novenber 2003 70 can
properly follow the internediate plate 20 and the upper plate 30 anrd so that

the rotationsgife t he fdrange 7RuméBa Nt 2881 egbednaithedd ack 24ebgaprde of a
material with a small friction coefficient or that lubrication oil be 5

applied to tgwertiansnmatrei pqieltement’' s slide surface against the flange 72.
Further, in each of the above-described enbodi nents, while the rotary shaft
60 and the transmAn ORe %A tekemtshafr drls iofpkrefbnBédratiaklyzpngrenddsal | spline
nechani sm 10 an¥%€echan'sn1tha1 allgws the transmtting elenent to rotate

integral |y WYH Tol drYF SHAFNSE 3Rt TG R IR 2 GRoved diSohgTIIee rotary
shaft 69 S“ffﬁi%e%r?ff%;{)?éh' t %ftbe_l.’Sa]: or exanple, so configured that,

W t hout™ usi ng stee protrusions that engage with the grooves of the

15 rotary shaft 6Garechernricae fhestnsdde s Wiacs ofn thet 12R8% tting
el ement 70. Further, while each of the above-déscribed “enbodi nents has been
descri be as tie nptappl dedlt Dofice 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



m croscope stage, the stage apparatus can also be applied 20 to, for exanple,
a neasuring device. As described above, the stage apparatus of the present
invention is easy to handle and is downsi zed conpared with the conventi onal
m croscope stage. The stage apparatus of the preferred enbodi ments 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 I S: 1.
A stage apparatus, conprising: a base elenment to be fixed NYeRsHEPP? body of a
m croscope; 5 a first noving el enent novable in a first direction relative
to the base el enent; a second noving el enent novable in a second direction

per pendi cul aro taxd tpafdpéﬁly diderdw Ahd alrfd Meedifed ReL dt & Sto nd Rtheel ement ;
10 a first rotary operation neans disposed on said base element for noving

said first mvpey elarent) andeporithaottdrey rogertatdrom fimedres fdisspesetk on said
base el enent for noving said second noving elenent; a first drive neans
di sposed betWerrsaffesrad. ke okb]e‘?%ﬂtil% adeed samateirnistl mgithg el enent

for transmttln ot at i onal rce . of sai erati.on eans to said
first moving EPLE B0t PERE 1 Bt Brae hrko buBE oA ety %l amont

ext ends; al orgg%@ﬂgdfltréttﬂy Bt ik UFLGSnL N, 20:HEROAILP 2 rotary

oper at i on of second rot
against the flange 72.

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.



operation neans; a transmtting neans that is disposed coaxially wth said
rotary shaft, is novable in a direction of the axis of said rotary shaft,
and is rotatable integrally 25 with said rotary shaft; and a second drive
means di sposed between said transmitting neans and said second novi ng
element for 14 10 Novenber 2003 transmtting a rotational force of said
second operation neans to said second noving elenent. 2. A stage apparatus
as clainmed in claim1, wherein 5 said ®econd rotary opeddlaveRber@ass and sai d
first rotary operation nmeans are disposed on said rotary shaft extending
along said first direction and on an operation shaft perpendicular-to said
rotary shaftyysespectiwemed 1@ .3. A stage apparatus as clainmed in claiml,
wherein said rotary shaft and said transmtting nmeans conpose a ball spline
mechani sm 4. A stlaget appaappeasaasisc| aiompd-igimyai m 1, wherein 15 said first
rotary operation nmeans and said second rotary operation neans are disposed at
an end of said base bppatelamanfukrapesed itiebhd zoaxial hybpdyardblee. 5. A
stage apparatus as clainmed in claiml1, wherein 20 said transmtting neans is
reci procal | y"hoV3@BF8PFA a predetermined range by a restricting nmeans. 6. A
prage apparatud 2% Hiddiefo) o8 B MdncSLELD SR L BQLAY S8RALL o8, ot At ably

fixed to said base el enen earings, § said transnlttlng

means i s proyvdoediea §@|qh@o%%@kfg§g@eﬁ@vably onIy mnthln a predeterm ned
range defined by said two bearlngs of said

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



rotary shaft. ABSTRACT OF THE DI SCLOSURE TI TLE: Stage Apparatus of a

M croscope A stage apparatus of a m croscope conprises a base elenent fixed
to a main body of a microscope, a first noving elenment novable in a first
direction relative to the base el enent, a second noving el enment novable in a
second direction perpendicular to the first direction relative to the first
nmoving elenent, a first rotary operati o disposed on the Nwseabeleoent for
noving the first nmoving elenment, a second rotary operation disposed on the
base elenent for noving the second noving element, a first drive disposed
between the first operation and the first noving elenent for transmtting

the rotationatahoheer9hg &NddESEnQPer IO Qat hesfEbal %%%?,Eishem?m . A

rotary shaft disposed on the base el enent, extends al ong Irst direction
and rot at es meanesponseaido sEendinswyingpel @meént.of the second rotary
operation. Atransmtting disposed coaxially with the rotary shaft, is
novable in the direction of the axis of the rotary shaft, and is rotatable

integrally with the rotary shaft. A second, K drjve disposed between the
transnitti ng and heS'SRLBnIPPABIFHG EFereRiMest it st} ng"hRESEBt ati ona

force Og the SeCOsnéjié)pseégéﬁgnrcgt?a:tqt']eogeeggggozrlmweggsegggeggid 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.

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.





