1 Fitle of the Invention Machining Apparatus Equi pped with Rotary Tool
*Field nf :Lhe invention 5 This invention relates to a machi ni ng apparat us
equi pped with a rotary tool and, nore specifically, a machining apparatus
of a type having a screwed nenber screwed to a rotatably nounted rotating
spindle for detachably nmounting a rotary tool onto the rotating 10
spindle. Description of the Prior Art Imlthke nmanufacture of sem conductor
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sem conductor circyl.l.ks.:. . di | h_of .,the rectangul ar regions. This
sem conduct or mafeghkgigﬁpgaﬁgﬁéggﬁggsﬁgééPge?owésbaﬁgﬁigytﬁ%o ect angul ar

regions individually, thereby form ng 20 sem conductor chips. To cut the
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fixed td0a fsmindked 35 portion of the rotating spindle, and the rotary
tool is

In the manufacture of semiconductor chips, a
plurality of rectangular regions are demarcated by streets

15 arranged in a lattice pattern on the face of a
semiconductor wafer, and a semiconductor circuit is
disposed in each of the rectangular regions. This
semiconductor wafer is cut along the streets to separate
the rectangular regions individually, thereby forming

20 semiconductor chips. To cut the semiconductor wafer along
the streets, a machining device called a dicer, as
disclosed in Japanese Patent Application Laid-Open No.
2003-203885, is advantagebusly used. Such a machining
device is equipped with a rotating spindle mounted

25 rotatably, a rotating drive source for rotationally
driving the rotating spindle, and a rotary tool detachably
mounted on the rotating spindle. The rotary tool is
composed of an annular cutting blade containing diamond
grains.

30 A screwed member to be screwed to the rotating
spindle is used for mounting the rotary tool on the
rotating spindle. More particularly, as disclosed in the
above-mentioned Japanese Patent Application Laid-Open No.
2003-203885, a mounting implement is fixed to a front end

35 portion of the rotating spindle, and the rotary tool is



fixed to the mounting inplement. A taper portion gradually decreasing i

- ,outer dianeter toward the front end of the rotating spindle is fornmed i
the front end portion of the rotating spindle, and a through-hole 5
gradual |y decreasing in internal dianeter toward the front end of the
mounting inplenent is formed in the mounting inplenent, so that the

t hrough-hol e of the nounting inplenent-ixs fitted over the taper portion of
the rotating spindle. An external thread is forned at the front end of 10
the rotatingfspeddte, the mouhbisgnehpyehdieaded et iportfiomed at the
front end of thg iatlng glndle A nut nenber is screwed onto the
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result that the mounting implement is forced rearwardly by

15 the head of the nut member or the bolt member. In this
manner, the through-hole of the mounting implement is
closely fitted around the taper portion of the rotating
spindle, whereby the mounting implement is fixed to the
rotating spindle fully reliably.

20 However, the following problems to be solved are
present in the conventional machining device configured as
described above: In mounting the rotary tool on the
rotating spindle, or in removing the rotary tool, which
has worn upon use, from the rotating spindle for

25 replacement, it is necessary to rotate the screwed member
relative to the rotating spindle, thereby to screw the
screwed member to the rotating spindle or screw the
screwed member off the rotating spindle. For this
screwing-on or screwing-off, there is need to rotate the

30 screwed member while inhibiting the rotation of the
rotating spindle. A manual operation for performing, in
parallel, the rotation of the screwed member and the
inhibition of rotation of the rotating spindle is
considerably complicated and difficult. To inhibit the

35 rotation of the rotating spindle sufficiently reliably, a



35 .rotation of the rotating spindle sufficiently reliably, a special tool
for grasping the rotating spindle is required. Sunmary of the invention A
princi pal object of the present inventionis to 5 provide a novel and

i mproved machi ni ng apparatus which, when a rotary tool is nounted on or
renoved froma rotating spindle, can reliably inhibit the rotation of the
rotating spindle without requiring a spegial tool or a conplicated manual
operation, and thus can performthe 10 nounting of the rotary tool on, and

its renoval dperial heooX ofat | duhsIPimyll then tot Mg GeitidRasies AGHRBEIY to
the present invention, for attaining the above object, there is provided a
machi ni ng apparatus conprising a rotating spindle nounted rotatably, a 15

rotating dri3ﬁhﬁﬁ&&EﬁfiﬂﬁelIﬁ%%ﬂﬁEE¢”y driving the rotating spindle, a
rotary tool detachably nounted on the rotating spindle, and at |east one
screwed menber scrdvweBin€spaheobpeati af thenpresent hpventionthe totary
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to the outer periphecstasnyfe6ctRé bPesERt alhdent S NS 18 £ Oy Menber
Is slidably accomobdated in the :
the above object, there is provided a machining apparatus
comprising a rotating spindle mounted rotatably, a
15 rotating drive source for rotationally driving the
rotating spindle, a rotary tool detachably mounted on the
rotating spindle, and at least one screwed member screwed
to the rotating spindle for mounting the rotary tool on
the rotating spindle, wherein selective rotation
20 inhibiting means is disposed for selectively inhibiting
the rotation of the rotating spindle.

Preferably, the selective rotation inhibiting means
includes at least one stop concavity formed in an outer
peripheral surface of the rotating spindle, and a stop

25 member to be selectively located at an operating position
where the stop member engages the stop concavity, and a
nonoperating position where the stop member recedes from
the stop concavity. Preferably, a plurality of the stop
concavities are formed at intervals in a circumferential

30 direction. It is preferred that the selective rotation
inhibiting means includes an accommodation member having,
formed therein, an accommodation hele having an opening
opposed to the outer peripheral surface of the rotating
spindle, the stop member is slidably accommodated in the

35 accommodation hole, and when the stop member is located at



35 -accommodat i on hol e, and when the stop nenber is |ocated at the operating
position, its front end portion partly protrudes fromthe opening of the
accomodati on hole, while when the stop nenber is |ocated at the
nonoperating position, its substantial whole is accommpdated in the 5
accommodation hole. Preferably, the selective rotation inhibiting neans

i ncludes el astic biasing nmeans for elast4dcally biasing the stop nenber to
t he nonoperating position, and forced slide neans for selectively sliding
the stop nenbbe tperhsiogepasiitgopesitsofiraghi erd pbetiénepastiyg bi asing

action of th i L.asi ns.. Th rced slid ans eferably
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diamond grains.
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FIG. 1 is a perspective view showing the whole of a
preferred embodiment of a machining apparatus constructed
according to the present invention.

20 FIG. 2 is a perspective view showing a

semiconductor wafer to be cut by the machining apparatus
of FIG. 1, the semiconductor wafer being mounted on a
frame via a mounting tape.
FIG. 3 is a perspective view showing cutting-
25 related principal constituents of the machining apparatus
of FIG. 1.
FIG. 4 is a sectional view showing cutting means in
the machining apparatus of FIG. 1.
FIGS. 5-A to 5-C are cross-sectional views taken on
30 1line V-V of FIG. 4.

{led I s e ¢ : i Embod]
The machining apparatus constructed according to
the present invention will now be described in greater

35 detail by reference to the accompanying drawings showing



35.detail by reference to the acconpanying drawi ngs showing 5 its preferred
.enbodi nents. FIG 1 shows a machining apparatus, called a dicer, a typical
exanpl e of a machining device to which the present invention is applied.
The illustrated machining 5 apparatus has a housing 2, and a | oadi ng zone
4, a standby zone 6, a chucking zone 8, an alignnment zone 10, a cutting
zone 12, and a cl eaning/drying zone 14 arge defined on the housing 2. A

hoi sting/lowering table 16 is disposed in the |oading zone 4, and a

cassette 18 iissl prdedreadt 8AbdQikehesing/ I overing table 16. A plurality of
sem conductor wafers 20 (FIG 2) are housed with spacing in an up-and-

down direction wit K-t He SbeWsert MacdiningcppparatyBonaalhed| & dicerhe

sem conduct o 2 a LR C | ed on a
frame 15 245\/}92{::25%%“%:'9% thggg ég‘g“‘#ﬁ%’t@%ﬁ%éﬁk‘%c 1'1;2%” eéfor med of a
metal or synpheseptrépiventhas asrappliedly THearidd ustratiest mapdriinigg?6 at

t he cent t h upt | tape 22.extends.across the circul ar
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the face of ZPRE S$€ni 8BACRCELEARARES ABHING ZORE pl 4irax e (debkned it gl ar

regions 30 apeusengr zat d HYidtlae 1Idweting 2Gb14D 18 SAMGPHLLPOCI M eui t
i s disposed in each of the rectangular regions 30, Further with reference
to FIG 1, atPpriPadiBAspore 4nedpd 32cassertpokBdis nleadetionirewith the
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actuated in accordance with the ascent and“descent “of the
hoi sting/ | owBRfRESt 48| £F18. Jhenepyhoneed raheh saehed immamtuptand+h t he

sem conduct ogoYRf 8 réft {OnbGitHin 3 e cassette 18.

As clearly shown in FIG. 2, the semiconductor wafer
20 accommodated in the cassette 18 is mounted on a frame
15 24 via a mounting tape 22. The frame 24, which can be
formed of a metal or synthetic resin, has a relatively
large circular opening 26 at the center thereof. The
mounting tape 22 extends across the circular opening 26,
and is stuck to the back of the frame 24. The
20 semiconductor wafer 20 is located within the circular
opening 26, and its back is stuck to the mounting tape 22.
Streets 28 are arranged in a lattice pattern on the face
of the semiconductor wafer 20, and a plurality of
rectangular regions 30 are demarcated by these streets 28.
25 A semiconductor circuit is disposed in each of the
rectangular regions 30.
Further with reference to FIG. 1, a first transport
means 32 is disposed in association with the loading zone
4 and the standby zone 6. The first transport means 32 is
30 actuated in accordance with the ascent and descent of the
hoisting/lowering table 16, whereby the frames 24 each
mounted with the semiconductor wafer 20 to be cut are
sequentially carried out of the cassette 18 onto the
standby zone 6. (As will be further mentioned later, the
35 frame 24 mounted with the semiconductor wafer 20, which



sequentially carried out of the cassette 18 onto the standby zone 6. (As
MW Il be further nentioned later, the 35 frame 24 nounted with the

sem conduct or wafer 20, which has been cut, cleaned and dried, is carried
fromthe standby zone 6 into the cassette 18.) A second transport neans
34 is disposed in association with the standby zone 6, the chucking zone
8, and the cleaning/drying zone 14. 5 The f¥ane 24 carried out of the
cassette 18 onto the standby zone 6 is transported to the chucking zone 8
by the secohdstbeenpont, neheandd. ahd dbtedhuiki cgrzosg Bromttwefrane 24
and the senicgggagtor mafgr.zo npunt ed thereon are held by chuck neans 36.

In further dg Y #80Ffh8 LRGLEekTREariessgtheslé- endtiess TansRATlg a

substanti al | Melfisi 30ni8l daspbseli 9N §5563E8tiN0wth PLNE L4 NdI¥ Sdied i on
hol es or grooves are formed in the chuck plate 38. The sem coriduct or wafer
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36, and tran [ t h i gnieni zone 10 _and t tti zqne 12 in
this order.Eﬁgr%ﬁg PFgué?iaféﬁ %ﬂ%ﬁ%iﬂ%ﬂ?? %@flgﬁkqﬁﬁéﬁgnh €tajig mhich are
expanded tandthenthackenleansoB6i hgsta theckoyeaest 3®fhavgnghaick neans 36,
are di sposed ownstream si de and upstream side) of

th,si l.e.
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zone 10, an 1mage of the_face.  of the sem conductor wafer 20 held on the
chuck neans 8Buck plate 38. The semiconductor wafer 20 mounted on the
frame 24 is placed on the chuck plate 38, and vacuum
15 attracted onto the chuck plate 38. A pair of grasping
means 40 are disposed in the chuck means 36, and the frame
24 is grasped by the pair of grasping means 40.
As will be further described later, the chuck means
36 is moved in a first direction, i.e. an X-axis direction,
20 on a substantially horizontal plane. The semiconductor
wafer 20 held by the chuck means 36 is moved in accordance
with the movement of the chuck means 36, and transported
to the alignment zone 10 and the cutting zone 12 in this
order. In the illustrated embodiment, bellows means 41,
25 which are expanded and contracted according to the
movement of the chuck means 36, are disposed on both sides
(i.e., downstream side and upstream side) of the chuck
means 36 as viewed in the X-axis direction. Alignment
means 42 is disposed in association with the alignment
30 zone 10. In the alignment zone 10, an image of the face
of the semiconductor wafer 20 held on the chuck means 36
is produced, and the semiconductor wafer 20 is positioned
sufficiently precisely, as required, according to this
image. Then, the semiconductor wafer 20 is cut along the

35 streets 28 in the cutting zone 12 by the action of cutting



I s .produced, and the sem conductor wafer 20 is positioned sufficiently
.precisely, as required, according to this imge. Then, the sem conductor
wafer 20 is cut along the 35 streets 28 in the cutting zone 12 by the
action of cutting neans 44. The rectangul ar regions 30 are individually
separated by this cutting, but the nounting tape 22 is never cut thereby.
Thus, the individually separated rectangul-ar regions 30 continue to be
nounted on the frame 5 24 via the nounting tape 22. The alignnent neans 42

and the cuteagsngans Hie W édtdapdenc dipibrs Jurdmerimgivaidualllgter. After
t he sem conduct or mafeL 20 i,s cut_as reqﬂired in the cutting zone 12, the
chuck neans SBPRELAFER PHENES CYBting: cRYLEkEhe DOwRtHg L3RR (22 t¥Binsport

means 46 is gdegpesedti thagEpgl atris Wdde thRrGhualding rated the
cl eani ng/dryi ng zone_14. The frane 24 and the sem conductor wafer 20
nount ed t her E8RtARGUEAEr FRGLlPAS 030t pentiruRi b/ e ynornteheon 4ty £xame hird
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waf er 20 that has been cut 1Is ed and ani ng/ dryi ng nmeans
(not shown) . tiBequtthngfnaans 244 awilll the desdcripedcinriyetker 2detaiht ed

t hereon are %gggined to the standby zone 6 by the second transport neans
34, and 20 then réturned into the cassette 18 by the first transport neans
32. In FIG 3, theifaerwahe skemikendactbrgwafend20hes beglaaséaq%mseél

di sposed on both, sides, of the chuck an 36 are omitted, and t
congtituentslﬂiEBBS%HEBéPng?ﬂﬁnrgs gﬁ% $¢??§t@%§%ﬂ. '%?1?%%%% %0 FIG
3 al ong M t hthéGohuékingsgpner 8. baarch 4@ it adisyaaethetinshia® tize housing 2.
A pair of gnge rails 50 extending in the X-axis direction are fixed onto
the support PSP9598 18 3SSOSLAHLOB| BEkh sohe | chueking FRe thanhither gui de

rails 50 so agehfihg/dPy iRy aPbRei N4l herhé PramediZeGlidOneA t hreaded shaft
>4 semiconductor wafer 20 mounted thereon are carried into
the cleaning/drying zone 14 by the third transport means
15 46. 1In the cleaning/drying zone 14, the semiconductor
wafer 20 that has been cut is cleaned and dried by
cleaning/drying means (not shown). Then, the frame 24 and
the semiconductor wafer 20 mounted thereon are returned to
the standby zone 6 by the second transport means 34, and
20 then returned into the cassette 18 by the first transport
means 32.
In FIG. 3, the top wall of the housing 2 and the
bellows means 41 disposed on both sides of the chuck means
36 are omitted, and the constituents disposed below them
25 are illustrated. With reference to FIG. 3 along with FIG.
1, a support board 48 is disposed within the housing 2. A
pair of guide rails 50 extending in the X-axis direction
are fixed onto the support board 48, and a slide block 52
is mounted on the pair of guide rails 50 so as to be
30 movable in the X-axis direction. A threaded shaft 54
extending in the X-axis direction is rotatably mounted
between the pair of guide rails 50, and an output shaft of
a pulse motor 56 is connected to the threaded shaft 54.
The slide block 52 has a hang~down portion (not shown)
35 extending downward, and an internally threaded hole



ext.ending in the X-axis direction is rotatably nounted between the pair of
.guide rails 50, and an output shaft of a pulse notor 56 is connected to
the threaded shaft 54. The slide block 52 has a hang-down portion (not
shown) 35 extending downward, and an internally threaded hol e extending as
a through-hole in the X-axis direction is forned in the hang-down portion.
The threaded shaft 54 is screwed intotlBe-nternally threaded hole. A
support table 59 is fixed to the slide block 52 via a cylindrical 5 nenber

58, and the extekdirgnss 36 throhglo-molet byl thereaxis diusectian ihe pul se
nmotor 56 is gotated.in_the norqil direction,q%%s upport. tabl e 59 and the
chuck means SBrBFE 1PpbRE RANG-dQWR i PREHORct (THE ithaeadedd shatin 54r ASw 60.

Wien the pul seré®é@r iH€o i €hé 0Lt @€Fnd N henF E¥EES endi® Ji h_e%h??!@m:tt he support
table 59 and the chuck neans 36 are nobved in a return direction indicated
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slide 20 blmuked6in sa nowit Enky odi et pon rimiicﬁt;tcecba byaidrs a&'fkddw 615 tohbe
novabl e in the Y-axis djrection, t hreaded shaft 68 extending in the
Y-axis di rec‘?ﬁ’%‘ﬁ %e RPN Yot tf H Jtrhé"q&irrev(ﬂrsﬁji de rails 64,
and an Aot puliséetiowf the pshgorPtidblle 5% Hanngd ethdick maaddraded shaft

68. 25 Th | i de, bl ock 66 i .a nearly, L-shape, and has a hori zontal
base port ieo?fnclﬂ?ed aﬁca@anr%’f)‘%‘fﬁotél%)‘ﬁ%%y#@l%f%chyn@%m f&2om The
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downward is forned in the horizontal base portion 74, and an internally
constitute the chuck means 36, are mounted so as to be
rotatable about a central axis extending substantially

15 vertically. A pulse motor (not shown) for rotating the
chuck plate 38 and the pair of grasping means 40 is
disposed within the cylindrical member 58.

A pair of guide rails 64 extending in a Y-axis
direction are fixed to the support board 48, and a slide

20 Dblock 66 is mounted on the pair of guide rails 64 so as to
be movable in the Y-axis direction. A threaded shaft 68
extending in the Y-axis direction is rotatably mounted
between the pair of guide rails 64, and an output shaft of
a pulse motor 72 is connected to the threaded shaft 68.

25 The slide block 66 is of a nearly L-shape, and has a
horizontal base portion 74, and an upright portion 76
extending upward from the horizontal base portion 74. A
hang-down portion (not shown) extending downward is formed
in the horizontal base portion 74, and an internally

30 threaded hole extending as a through-hole in the Y-axis
direction is formed in the hang-down portion. The
threaded shaft 68 is screwed into the internally threaded
hole. A pair of guide rails 80 (only the upper end of one
of the guide rails 80 is shown in FIG. 3) extending in a

35 Z-axis direction are formed in the upright portion 76 of



30 -t hreaded hol e extending as a through-hole in the Y-axis direction is
formed in the hang-down portion. The threaded shaft 68 is screwed into the
internally threaded hole.. A pair of guide rails 80 (only the upper end of
one of the guide rails 80 is showmn in FIG 3) extending in a 35 Z-axis
direction are fornmed in the upright portion 76 of the slide block 66. A
connecting block 82 is nounted on the-p& ~ of guide rails 80 so as to be
novable in the Z- axis direction. A threaded shaft (not shown) extending in
the Z-axis cﬁheo&liﬁeiblocit @bl ) ronneed ing bElectkpB'leits mopatedoon76 of

t he slide bl,gc an ut s t of a se notar 84 i.s connected
to the threa&éed %Ehja"ft P/gauzpcf &ﬁﬁ%ﬁ)r‘?ﬂv g @ he
upri ght pordxiion Joredtidre. S|AI d@r@a@@ﬁ ehaifs fabtednbimhhexteananfgt LAy

bl ock 82, an an intern %ﬁthreaded hol e 10 extending as _a through-hole in
the Z-axis dtedT¥his 1% HERP i 1P (FRE PR s terh ragdire WRzighdned

threadeds shsd#t £ €76li 9 4 He td18ide B FECTHRD drS il %Ha’fto off

internally t readed hol e, The aforenenti oned cutti ng ans I's nmount ed
on the conndR4}sR IBFP‘%RIR &b isrrommectrd itwy theathreades Sdla(fd'-s-l nd 86 fixed

to the conn s iRsh ext endi ng
in the Y- 319}6% ectl Oﬁll S Srot at)gbgfl%%odudﬁfq‘egz VMI% Qﬁ}]e( ﬂﬁtg 86. A
rotary tool thlde't%miamlye rﬂiwd@dakm:}a 6 & rientfcameeddmt |tdl1e of the
rotating spi 2 et s .9 jetting a
cooling liqu &%{r? %c‘-ﬁ e@z u?aellc\{/va tesrtr}ﬁqgﬁ’gg%{feaﬁdzet%gl ont end of

t he casilfig %ctél'miamgltas rag tfammmxtm]rmlmdlm thJrsotchIrlemg:mm H&l e 88 and
the rotary t escr. bed t her de 5 .Wen the

pul se not or 5 a"iré%l Rﬂ%wmml edPL&YPI t"ﬂBegl %‘Egeﬁéﬁ‘ék 66 is
i ndexed forvﬂraft re:tm:hin@xirs wie extdxis d&l@cﬁmbri He rseirdwed Q@90 is

| ndexed for the dlIII'IPEItI{]a 1y E® IrS(-:-ad ede (\ﬁolloen. %gnatfg%eﬁglnggorqgéoéuzglng
means 44 is mounted on the connecting block 82. The

15 cutting means 44 has a casing 86 fixed to the connecting
block 82, and a rotating spindle 88 (FIG. 4) extending in
the Y-axis direction is rotatably mounted within the
casing 86. A rotary tool 90 is detachably mounted on a
front end portion of the rotating spindle 88. A cooling

20 liquid jetting means 92 for jetting a cooling liquid,
which may be pure water, is disposed at the front end of
the casing 86. The cutting means 44 including the
rotating spindle 88 and the rotary tool 90 will be
described in further detail later.

25 When the pulse motor 72 is rotated in the normal
direction, the slide block 66 is indexed forward in the Y-
axis direction, whereby the rotary tool 90 is indexed
forward in the Y-axis direction. When the pulse motor 72
is rotated in the reverse direction, the slide block 66 is

30 indexed rearward in the Y-axis direction, whereby the
rotary tool 90 is indexed rearward in the Y-axis direction.
When the pulse motor 84 is rotated in the normal direction,
the connecting block 82 is lowered in the Z-axis direction,
whereby the fotary tool 90 is lowered in the Z-axis

35 direction. When the pulse motor 84 is rotated in the



is.rotated in the reverse direction, the slide block 66 is 30 indexed
rearward in the Y-axis direction, whereby the rotary tool 90 is indexed
rearward in the Y-axis direction. Wen the pulse notor 84 is rotated in
the normal direction, the connecting block 82 is lowered in the Z-axis
direction, whereby the rotary tool 90 is lowered in the Z-axis 35
direction. Wien the pulse notor 84 is +olated in the - 10 reverse
direction, the connecting block 82 is raised in the Z-axis direction,

wher eby the reveryetddre®fiosn,r sheedonnactirg brack 82 rectioised support

bl ock 94 protyuding iLn the X-axis 5 direction is fixed to the casing 86,
and a m crostgﬁebgg’uﬁoa%??ﬁﬁjﬂg YREr ek ERent O tRel BPehnilnts eakEedo s
nount ed on the SHepPgLhxbsogkr84tiden the chuck nmeans 36 is located in the
al i gnment zone 10, the chuck neans 36 is |ocated bel ow the m croscope 96,
wher eupon an opti c® SEPPPF&g®leck: A4 prebrvdingeiBekheoRdaxisr wafer 20

hel d on g hegchuckisRans Bbxbd ’t@%ﬁl@néiign%g@%{?&ﬂ@sé:%&ﬁscg g@pti cal

i mage entering the mcroscope 96 is pic I I magli ng nmean not
shown), whi cRoRghibeténasthecatdremeicinned cal ignpentedueangel Hrimessi ng.

| mage signal ' 1 S tr m,tt e cont.ral ans,
where thay  SeEhtE, olfofhe SuBbOEE RIS, | WHA Lo Sty e %
sem conduct oks whpeated andthéealdgemgnt omdn®Ol ®f tlve cludk inmspme 36 4. The

o0 L) SR Eed 500 s o SO bl R,

radi al dior bimagagsf N6 fadelOf ehie skmpesniucton wheBIME held heh axi al
he, casi n of the and a thrust air

o et on o i TehienhaaaE IR0 HSIGHL00 SRR ot GRS

di sposed wi tépDiclE CasfoJeBberifd thé HiPRIYcEpRIE! i QS ey aif i ng

with the radiﬁéging means (not shown), which c¢an be constructed of CCD,
for required image processing. Image signals after image

15 processing are transmitted to control means, where they
are utilized for alignment between the street 28 of the
semiconductor wafer 20 and the rotary tool 90 of the
cutting means 44. The image signals are also transmitted
to a monitor 98 disposed on the housing 2, and displayed

20 on the monitor 98.

With reference to FIG. 4, two radial air bearings
100 and 102 are disposed at a distance in the axial
direction within the casing 86 of the cutting means 44,
and a thrust air bearing 104 located between these radial

25 air bearings 100 and 102 is disposed within the casing 86.
An air supply channel 106 communicating with the radial
air bearings 100 and 102 as well as the thrust air bearing
104 is also formed in the casing 86. The air supply
channel 106 is connected to a compressed air source 108,

30 so that compressed air is supplied to the radial air
bearings 100 and 102 and the thrust air bearing 104 via
the air supply channel 106. The rotating spindle 88 is
rotatably mounted by the radial air bearings 100 and 102
and the thrust air bearing 104. An annular flange 107

35 supported by the thrust air bearing 104 is formed on the



airr bearings 100 and 102 as well as the thrust air bearing 104 is also
formed in the casing 86. The air supply channel 106 is connected to a
conpressed air source 108, 30 so that conpressed air is supplied to the
radial air Dbearings 100 and 102 and the thrust air bearing 104 via the
air supply channel 106. The rotating spindle 88 is rotatably nounted by
the radial air bearings 100 and 102 andlihe thrust air bearing 104. An
annul ar flange 107 35 supported by the thrust air bearing 104 is forned on
the - 11 rofatakingpspindlegss ped@rmuad ahdhaummpomf athdheannul ar

flange 107 b h [ e, : A% t he
rotating spr%%*ﬂf%% rggﬁ gtég?ﬁE%_EﬂFggﬁ %ﬁgah?régés%@ ﬁngﬁ rotating
the 5 rotatiagiabimdvemest aofatheghotabingi spihdpests Mstrestralméﬂu end
portion of the casiyn e rotating._dri Qur 0 |n he illustrated
embodi nent i s consb’% %gﬁl§9 d&&“8|888FF8 XEPO§°FnE ﬁa% tP8tor 112

nmount ed &n aromtlngnslpﬁmdleoasoéttaehi@haépégdsm rtﬂij_@p&é?edamﬂ;miﬁt@tor 114
10 di sposed around The rotor &12 is formed of _ a permanent

t 2.
magnet, whi | E%8he® E%aPB%gigé ?% P12 nERF LRY 86 ¢ oihe AotaddndeSFIF& ti on of
the rotatingséuree! ©188inpPtREr Utiess £ 2Hed NenkESiménB0is %éﬁh@tﬁ@é@rd& t ool

90 is 15 nmounted_ on this front end@gortron via a nounting 1 nplenent 116.
In nore det afP, eheChpif BOEPT ofna1Bd iR daaretor dbk? deewnted @utarredmnet er

tovard the fggat p6PeibhebE €nd raflaOJfﬁ% hée%lﬁ)éléh@Broér?& dﬁpgstgag&c%l P £8 is

di sposed in the front end portion rotating spin can be
20 for ndd fr@ﬁhoﬁﬁﬁtab@én@rethe QDT abl2t aiTheesotaredll?2 As foxmednalfl y

t hr eaded por%rggﬂlﬁﬂehé ﬂéiﬂ@ﬁggw%ﬂ&’a{ﬁéy o hgr foﬂﬁﬁéa Ol 118. The

externally thre portio as anh ext erna er near 'y
correspondi ngeib-the mininmumouter dianeter of the taper portion 118, and

an A front end portion of the rotating spindle 88

protrudes from the casing 86, and the rotary tool 90 is

15 mounted on this front end portion via a mounting implement
116. In more detail, a taper portion 118 gradually
decreased in outer diameter toward the front end (left end
in FIG. 4) of the rotating spindle 88 is disposed in the
front end portion of the rotating spindle 88 which can be

20 formed from a suitable metal such as stainless steel. Aan
externally threaded portion 120 is disposed forwardly of
the taper portion 118. The externally threaded portion
120 has an external diameter nearly corresponding to the
minimum outer diameter of the taper portion 118, and an

25 external thread is formed on the outer peripheral surfacé
of the externally threaded portion 120. A through-hole
122 gradually decreased in internal diameter toward the
front end of the mounting implement 116 is disposed in the
mounting implement 116 which can similarly be formed from

30 a suitable metal such as stainless steel. The taper angle
of the taper portion 118 disposed in the rotating spindle
88, and the taper angle of the through-hole 122 disposed
in the mounting implement 116 are set to be substantially
the same. A flange 124 protruding radially outwardly is

35 formed in a rear portion of the mounting implement 116,



25 .external thread is forned on the outer peripheral surface of the
externally threaded portion 120. A through-hole 122 gradually decreased in
i nternal dianmeter toward the front end of the nmounting inplenment 116 is

di sposed in the nmounting inplement 116 which can simlarly be formed from
30 a suitable netal such as stainless steel. The taper angle of the taper
portion 118 disposed in the rotating spibglle 88, and the taper angle of

t he through-hole 122 disposed in the nmounting inplenent 116 are set to be
substanti al | gndt &r annmelaA prafgetidd P26t juri heg reéciwvdtd sitfermdd o 35

formed in a ar _portion_of the_nmounting inplenent 116, - 12  and an
annul ar projtﬁ?igﬁoﬁ GSPE???ﬁQOFo?Qa?Hth Q%?%%@e .?¢EFfPQFﬁ1%Mﬁ¥%ce of
an outer pertpBefdhngddpopeibnhon2sf dHie AlINISNFIdOD12he BalEN!
surface of the annul ar Erolectlon 126 is_substantially perpendicular to

the 5 centraPT@}fStapnt héb mpainfihgtanplabdntpanpendi ity thedortion 128
and an ey ergght¥aihagadeds Poht i RBudSn rﬁn%fén?&g@efjlé PrWFIBIuét(lfn he
6. The n 128 has a cylindric

annul ar projection 126. mount I ng porti out er
peri pheral portien. 13fecanstannaxteraal bndehireaded ponBomas3thearey 10 t he

sanme outer dj a e | t . ' ortton 128, and
has an exterﬂgﬁ%ﬁégagoﬁgﬁg o%fd#ﬁge%ﬁ%frg% P} %ﬁ‘iﬂ%d&ce. Kn annul ar
proj ection lmQuntﬂug;pgrtbznaﬁHS}haéoarmﬁﬁimdﬁimalrﬁutefnpifﬁpheﬁa]:he
mounting inp and .t he fraont .en ace .o annul ar

proj ecti on 1§§9f§3§ub§{%ﬁ%ﬁ%v%yp%e eg E‘(OE%ItOﬁ‘etng)n | "ER*sYof the
mount i nd 0 nptheesamé 16utés gbhamster nas|the outdre diumetgdr hof echle??2 of the
nount i ng i npl ene
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mounting implement 116, and the front end surface of the

15 annular projection 132 is substantially perpendicular to
the central axis of the mounting implement 116. As shown
in FIG. 4, the through-hole 122 of the mounting implement
116 is fitted over the taper portion 118 of the rotating
spindle 88. A screwed member, i.e. a nut member 134, is

20 mounted on the externally threaded portion 120 of the
rotating spindle 88. Thus, a force for urging the
mounting implement 116 rearward (rightward in FIG. 4) is
applied by the nut member 134 to the annular projection
132 of the mounting implement 116, whereby the through-

25 hole 122 of the mounting implement 116 is brought into
close contact with the taper portion 118 of the rotating
spindle 88. As a result, the mounting implement 116 is
fixed to the rotating spindle 88.

With further reference to FIG. 4, the rotary tool

30 90 in the illustrated embodiment is composed of a hub 136
and an annular cutting blade 138. A through-hole 140,
which has substantially the same internal diameter as the
outer diameter of the mounting portion 128 of the mounting
implement 116, is formed in a central portion of the hub

35 136 which can be formed from a suitable metal such as



applied by the nut nenber 134 to the annul ar projection 132 of the
Jmounting inplenent 116, whereby the through 25 hole 122 of the nounting

i npl ement 116 is brought into close contact with the taper portion 118 of
the rotating spindle 83. As a result, the nounting inplenent 116 is fixed
to the rotating spindle 83. Wth further reference to FIG 4, the rotary
tool 30 90 in the illustrated enbodi nent3is conposed of a hub 136 and an
annul ar cutting blade 138. A through-hole 140, which has substantially the

sane internahldmafener ms ddul ot tETanljenEieri OIfdred R HHO ! e 128
of the nounting inRIenent 116, is fornmed in a central portion of the hub
35 136 whi chPahPBehiBr h28- f b oL FuHAce af dhes b 436 (P@medlyuni num  An

annul ar flanggeldeatSshiotaRd 8¢ the 5&&&1&9%%%&#2@?*1%&3’6&1 ﬁérﬁ?;ng o

surface of the hub 136 (nanely, the rear sur e annul ar
142) and a ffBrfacguthgrecfhextend esxukbstiartibal ntperpsngiepbamiywarly to 5

t he cent rgl 1S 136. e n r tLi I 38 is in the
f or m of afﬁ aﬁﬁsl g?ﬁ%:%?% %#g e?gv\ﬁ%-geh@n#e?' pglrﬁlt':'pﬁgl?Tl é“ll%&ﬁ(rit%l%ﬁ‘qgs fixed to
an outer perbpadeal38pistinntbé foemrefraswdimekanithie plate Arwidsnge 142

f he hub t i ph I tion protrudes. 10 beyond t he
guteﬁ Ser?phégg?rgﬁgﬁygﬁgfﬂ uﬁﬁ%ﬁfﬁﬁlg : gﬁeﬁg%?laqTéﬁEﬁﬁuF%El %3hg bl ade
138 may, forpexaipheofbthe searcshtfscel eEttind cimmell & aarkqs Merh byf

di i ng dj amond ins iin an el ectrodeposition netal, such as nickel,
to be el oct FOBI AERATSR: ¢ RRIAHROPS OFFShGReHHBNER AL ROFRAPT RFOHENARR ¢ hus

confi guned rpépoNdt Rk Q&eﬁsﬁéfﬁﬁﬁér’aﬂéd@é rf eche ldndlfar 4141fgd | 13€d On
the nounting portion_128 of the nDunthg I npl ement 116, and then the
screwed nenbeR€ @npulap utbipgrblade 138 pavnckPhrRiAmREe exi@ rhHqy

threaded pogalvadlsfestrbPEriBaNbidge | FRHREE Wy dfepdeifPVaidifomd rotary
tool 90 is detachably nounted on_the nounting _
grains 1h an electrodeposition metal, such as nickel, to

be electroplated on the annular flange 142 of the hub 136.

15 The thus configured rotary tool 90, as clearly illustrated
in FIG. 4, is fitted on the mounting portion 128 of the
mounting implement 116, and then the screwed member, i.e.
nut member 144, is screwed onto the externally threaded
portion 130 of the mounting implement 116, whereby the

20 rotary tool 90 is detachably mounted on the mounting
implement 116. The nut member 144 has a rear surface
substantially perpendicular to the central axis thereof.
The nut member 144 is screwed to the externally threaded
portion 130 of the mounting portion 116, to interpose the

25 rotary tool 90 between the annular projection 126 of the
mounting portion 116 and the rear surface of the nut
member 144, thereby mounting the rotary tool 90 in place.

In the machining apparatus constructed in

accordance with the present invention, it is important

30 that selective rotation inhibiting means for selectively
inhibiting the rotation of the rotating spindle 88 be
disposed. With reference to FIGS. 5-A to 5-C along with
FIG. 4, selective rotation inhibiting means indicated
entirely at a numeral 146 includes at least one stop

35 concavity 148 formed in an outer peripheral surface of the



I mpl ement 116. The nut nenber 144 has a rear surface substantially
perpendi cular to the central axis thereof. The nut nenber 144 is screwed
to the externally threaded portion 130 of the nmounting portion 116, to

i nterpose the 25 rotary tool 90 between the annul ar projection 126 of the
mounting portion 116 and the rear surface of the nut nenber 144, thereby
nmounting the rotary tool 90 in place. #nl#he machi ni ng appar at us
constructed in accordance with the present invention, it is inportant 30
that sel ecti vetabingi spindhebB8i nprefanasblp; sepbataVity ohhetopi ng the

rotation of the rotating indle 88 pbe disposed. Wth reference to FIGS.
5-A to 5-C a%SﬁSa&ﬂ?ﬁesF}%g ﬁ?r@8$e§€i$%u?it%?Fﬁﬁv? i B8 t¥B]) neans
indicated ealircenyeténdigUneigkctdbn) pchndes séop enshberel s op 35 _
concavity 148 fornmed.in an outer geripheral surface of the -. 14 rotating

spindl e 88 (PPEPEFAbLNI WiphyEhei FjoBicereavityntd®i t ilas mose detadd at

equal i ntervahsthe iMPuseracud EiSOALAne] reREiON: W degop Member 150
cooperating with the stogﬁconcaV|ty 148. 1n nore detarl, 59 n the

i |l ustrated ERBGAVEERES L4Pcareffehmedtap equwatainterealsisimrthd or ned at

equal intervaksai L § CHE | Ly ecl | [ r | pher al
surface of ?%gc?%gg?gﬂgfé%iﬁg%géggﬁhg%%ﬂt%€ %*é?%téﬁ#%ﬁyé%§;1§¢g¥a€é8 may
be circul ar ¢f thesrotatingnspindi&e8®dt h@adiand, the atopc commaddtiies nenber

152 i s nount 0, cas] ... This_accommpdatiqn nber 152 is formed
by coupl i ng ! %g@?ﬁgﬁeaggggglggrf?o%rﬂ%ﬁ-%?FY%&PTO?H\ €2 OrET RGhar

par al | elldpi pad, aacommogabiohemembepol 52 ohs hidunted hen stlapecaing 86.
cylindrical Lumm, which_protrudes fr the jnner 15 side surface of the
base porti on&;%'sg, a%g:/o%mg%??b%pem?@% Pé%c‘ns aé‘)%il?}brﬁoqﬁi’]t’rﬂ%ugh- hol e 158
havi ng an i nbegethenn®tbaseopoespondisg 1w the Lstherofli Adctamjuldie

pr ot uber ant ortifn 156 oé t he,accommodat i on nenmber 152 is,
8ara elopiped, and a protuberant portion 156 in the shape

of a cylindrical column, which protrudes from the inner

15 side surface of the base portion 154, by a suitable means
such as adhesion. A through-hole 158 having an inner
diameter corresponding to the outer diameter of the
protuberant portion 156 of the accommodation member 152 is
formed in the wall of the casing 86. The accommodation

20 member 152 is fixed to the casing 86 by having its
protuberant portion 156 inserted into the through-hole 158
of the casing 86, and applying a suitable fastening means
(not shown) such as a fastening screw. An accommodation
hole 160 is formed in the accommodation member 152. The

25 accommodation hole 160 extends from the front end of the
protuberant portion 156 to the center in the thickness
direction of the base portion 154. The cross-sectional
shape of the accommcdation hole 160 may be circular. The
opening at the front end of the accommodation hole 160 is

30 opposed to the outer peripheral surface of the rotating
spindle 88. A projection 162 is formed at the center of
the bottom surface of the accommodation hole 160. An
annular jut 164 is formed at the front end of the
accommodation hole 160. The stop member 150 has a

35 cylindrical head portion 166 of a relatively large



formed in the wall of the casing 86. The accommodati on 20 nmenber 152 is
fixed to the casing 86 by having its protuberant portion 156 inserted into
the through-hole 158 of the casing 86, and applying a suitable fastening
means (not shown) such as a fastening screw. An acconmobdation hole 160 is
formed in the accommpdati on nenber 152. The 25 accommodati on hol e 160
extends fromthe front end of the protubkrant portion 156 to the center in
the thickness direction of the base portion 154. The cross-sectional

shape of thedaametengdaandnahoyriddbicay dkaft rpoteion T8 @Pening at the

front end of _the, accommpdation.hole 160 is 30 opposed, to the outer
peri pheral sﬁ??%ﬁé"%ﬁytmai%tg{‘?lﬁﬁtegpiﬁ?f?el%é.‘g'g?%‘so}%c’iq%n 162 is formed
at the cent eacodbmmbdet Dokt BE1EUI §ACET Ofhé hecoemmsaPERdn Geride 150, An

annular jut 164 js formed at the front_end of the acconmodation Hble 160.
The stop menBRreiadstigsbhasing neans L20 ormprsed (90R Mssligak rel atively

large - B> dbagPbssioRNSpAiky! 1905153 holddd PPTehoN ddxidf! atively
%e at e O of t

smal | diameter, and is housed”in the accomodation hole e
acconmodat i ohokenbeP - 1Fhe edpstigsihiasing imeansed7d 180 disposedd of a

e SR 5, SORPSERAL e “0RA 0 baelof DONSSP Lie  DEnR RAEREAAPT afl 2,150
the stop nenberinterpesed bstweemrposeihielaeejut hebaroblee j ut 164 of the
cooomiat | of UoheRd 00, AN 18 TRECHRE! IAONRE pd D8 Yl P RIS 150,
in a dindcti shopvmgmbér oh50 he Thiszt itne: wlastie Pasitg aeansowroin FIG
o Ches LS T e R e RIS 0 %8 TP AL B P
proj ecti on 1fPomothedratatbheg bopind ewd asmd, ofs ot Gaimdal isuy hol e 160.
When the Stoglg§€P§£1ﬁ$Qbiases the stop member 150 to a nonoperating
position where the head portion 166 of the stop member 150
15 contacts the projection 162 formed at the bottom surface
of the accommodation hole 160. When the stop member 150
is located at the nonoperating position shown in FIG. 5-a,
the stop member 150 does not protrude from the opening at
the front end of the accommodation hole 160, and its
20 substantial whole is housed in the accommodation hole 160.
An air supply passage 172 communicating with a rear
end portion (right end portion in FIG. 5-A) of the
accommodation hole 160 is also formed in the base portion
154 of the accommodation member 152. The air supply
25 passage 172 is selectively brought into communication with
the compressed air source 108 and the atmosphere via a
selector valve 174. When the air supply passage 172 is in
communication with the atmosphere, the stop member 150 is
located at the nonoperating position shown in FIG. 5-A by
30 the elastic biasing action of the elastic biasing means
170. When the air supply passage 172 is brought into
communication with the compressed air source 108, on the
other hand, compressed air is supplied to the rear end
portion of the accommodation hole 160 through the air
35 supply passage 172, and this compressed air acts on the



I's.located at the nonoperating position showm in FIG 5-A  the stop nenber
150 does not protrude fromthe opening at the front end of the
acconmodati on hole 160, and its 20 substantial whole is housed in the
acconmodation hole 160. An air supply passage 172 conmunicating with a
rear end portion (right end portion in FIG 5-A) of the acconmodation
hole 160 is also forned in the base portilén- 154 of the accommodati on
menber 152. The air supply 25 passage 172 is selectively brought into
communi cat i omeairt kndt b thepsespenlenber sv50 ¢ etA@Bebndfdheing MoBO St Vi a a

sel ector valve 174. e e ai.r,supply passage, 172 is in copmunication
with the atnB§ 5Fe}gﬁhgeggﬂﬁrﬂeﬁﬁeggﬁsogTQ agarngbdthe eheshifoperating
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5-C, whereby its free end, is engaged with the interior of the stop
concavity 14@perating position shown in FIG. 5~C, whereby its free end
is engaged with the interior of the stop concavity 148.
15 As a result, the rotation of the rotating spindle 88 is
inhibited. When the air supply passage 172 is brought
into communication with the atmosphere to discharge
compressed air from the accommodation hole 160, the stop
member 150 is returned to the nonoperating position shown
20 in FIG. 5-A. Thus, the free end of the stop member 150
recedes from the stop concavity 148, so that the rotation
of the rotating spindle 88 is permitted.
Further with reference to FIG. 5 together with FIG.
4, when the rotating drive source 110 composed of the
25 electric motor is deenergized in the above-described
cutting means 44, the rotating spindle 88 is in a freely
rotatable state. Thus, when the nut member 134 used to
mount the rotary tool 90 on the rotating spindle 88 is to
be mounted on or detached from the rotating spindle 88, or
30 when the nut member 144 is to be mounted on or detached
from the mounting implement 116, it is necessary to
inhibit the rotation of the rotating spindle 88 and rotate
the nut member 134 or 144 in a predetermined direction.
In the machining apparatus constructed in accordance with

35 the present invention, the rotation of the rotating



15-.As a result, the rotation of the rotating spindle 88 is inhibited. when
the air supply passage 172 is brought into comunication with the

at nosphere to discharge conpressed air fromthe accommodati on hol e 160,
the stop nenber 150 is returned to the nonoperating position shown 20 in
FIG 5-A Thus, the free end of the stop nmenber 150 recedes fromthe stop
concavity 148, so that the rotation o 1lWe-rotating spindle 88 is
permtted. Further with reference to FIG 5 together with FIG 4, when the
rotating drispisdlec®s1¢dncbepiskibited hei®blyelleytoperanimy tise deenergi zed

I n the above- cribed - cutting ns_44,. the,rotati spindle 83 is in a
freely rota§§g$%£gFaY3;vﬁhLZ? Eﬁgﬁrfﬂ% the ?&ﬁﬁﬁﬁpﬁgﬁ 9% 1%ount the
rotary tool f2Rtoncémeundéatics $RtROtEe SSompréssedca i® Wb N ¢y, det ached
fromthe rotaﬁing spi ndl e 88,_or 30 when the nut nenber 144 is to be

i ﬁ%t‘é’&geﬂuﬁ‘&’rﬂlﬁep%%ﬂ? ny? ? nb¥ ERMINBELNEQ s necessary to

nounted on o

i nhibit tshe eoutih98aeioh 'eitR! ehé "Gompt&sk&d 88 AN¥bYAAl R 8 | Nend We dpTTDEr

134 or 144 in a predetermined direction. In the nachining apparatus
const ruct ed PeMRRE ok @nEe fPreed 3befreard ekenfIG n\lerh iagaindte the ati on of

the rotatinGe;addicSPiad £ 88c€20n D6 i D bLiod AL - £ g the -
sel ector valve 174 to %gril n% t?’ue air su%y passagtraml%ﬁyq %COHTTUHI cation
Wi th the confhesseneadf therstoposoncavihiehel 48 ris ujplal jprmesage with i s
b a0t e CPEEMTUAR Lo Do nGRE SRSt AU Sl e oCOP
action Gf0 t his sheeed ctdi dise ngperaning 7fos ithem sivawmfid RIGE @-concavities
renber 150 T6TPENG e CEF R oRB TS T R IO 1P Fgads,
wher eby the ditle ehel stop heosdapitenbes. 12@ ias resgassd thei kbthlkgoat op
concavity 14t'eA?o€a{ng|§§iﬁ ergéa{éofhﬁqbited. When one of the
stop concavities 148 is out of alignment with the free end
15 of the stop member 150, the rotating spindle 88 is rotated
somewhat until one of the stop concavities 148 aligns with
the free end of the stop member 150. After some rotation
of the rotating spindle 88, the free end of the stop
member 150 is brought into engagement with the stop
20 concavity 148. Thus, the rotation of the rotating spindle
88 is inhibited.

As noted above, the preferred embodiments of the
machining apparatus constructed in accordance with the
present invention have been described in detail with

25 reference to the accompanying drawings. However, it
should be understood that various modifications and
changes can be made without departing from the scope and
spirit of the present invention.

In the illustrated embodiments, for example, the

30 stop member 150 is urged to the operating position by
compressed air. Instead, the stop member 150 can be urged
to the operating position by an electromagnetic solenoid
or other actuating means. If desired, moreover, a
suitable manual operating lever may be disposed, and the

35 stop member 150 can be urged to the operating position by



the rotating spindle 88 is inhibited. Wien one of the stop concavities 148
is out of alignnment with the free end 15 of the stop nenber 150, the
rotating spindle 88 is rotated sonmewhat until one of the stop concavities
148 aligns with the free end of the stop nenber 150. After some rotation
of the rotating spindle 88, the free end of the stop nenber 150 is brought
into engagement with the stop 20 concavi}® 448. Thus, the rotation of the
rotating spindle 88 is inhibited. As noted above, the preferred

enbodi nent s BANYXELY reperalt g SHpth & Aok topenatdina laser.dafivethish t he

nt s BAT RO ALl A RATES (RS ; i
B conpanyi na G DGer® NEVETTS (o8 bbb G e e, BeRIE o

modi fi cati onbewend a clhrigiasy ceer e isml evhvidhharan degfdadsaid f rlovok whescope and

kel e, e BhenAR St i AP A R SR (AT RS, by

conpressé&d ai30 hastleeeh dilwedttap eddfimpapdgitiicgrd to the operating
position by an eleﬁtro ggetic sol enoi or other actuating neans. if
desired, noreover, FRFREINGERe HRANERE hERSEFaERY cSRPodHTeRES gi W sed, and

the 35 stop yerdey 4681 P Bevidachd Gridifl SP VA iy MASdd A% ixeld

manual | y operating such a manual™ operating lever. I this case, It Is
desi rabl e t EarkR& Rep thib nehutiedbpe HRWENGE /| ¥agAous| s¥RPRgOfeERRALY M whi ch

can rel easablyo] 9kat e JEEWAlg r&d 1Pg-dE) gébla&tac;p%rt £ the stop

menber 5 150 has been urged to the operating position. rnmore, in the
i 11 ustradfed eonpriedmS theyannwhar \Ccutdoindlwds pd anee (@wall & rowariyng

Cool s can bet g 0 Wtheelf & RS0t e iR 8h B R0 N e ¥
annul ar cut tihey Idtaky darke Kehwdera thot argunting implement 116 and a
corresponding grasping member).
Besides, in the illustrated embodiments, the nut
15 member 134 is screwed to the external thread formed in the
front end portion of the rotating spindle 88. Instead, it
is permissible to form an internally threaded hole in the
front end surface of the rotating spindle 88, and screw a
bolt member into this internally threaded hole, thereby
20 applying.a force, which urges the mounting implement 116
rearward, from the head of the bolt member to the front

surface of the mounting implement 116.



tool can be nounted on the rotating spindle 88 by holding the rotary tool
between the nounting inplenent 116 and a correspondi ng graspi ng nenber).
Besides, in the illustrated enbodi nents, the nut 15 nmenber 134 is screwed
to the external thread formed in the front end portion of the rotating
spindle 88. Instead, it 1is permssible to forman internally threaded hol e
in the front end surface of the rotattnf9spindle 80, and screw a bolt
menber into this internally threaded hole, thereby 2 0 applying.a force,

whi ch urges ¥hatobuelaig i&pl enent 116 rearward, fromthe head of the bolt
menber to the front surface of the nounting inplenment 116. - 19 Wat |
claimis 1. A machining apparatus conprising a rotating spindle nounted
rotatably, alsotatAngadhinéngoapparabussconpaisingl dyrdtaving spindlet ating

spindle, ar 0, tachably mounted,on said rotating spindle, and at
| east one s’gér"“zﬁ\/\%%‘gl ngér)‘r%%?g%@évgay?%a%ﬁ?% Q%Jt‘é? ishod'lgcp'? %‘?re for nmounting
said rot&ry rovationshlyl doiwingossid nebeat indeswindlld), selmeaiarwe dogdlat i on

i nhi biting qﬁa ) ﬁ;bfis osed for selectively inhibiting Ggiati%p of said
rotating spiAAreSPaLLINHBORRERT PR S Ah %t %ﬁﬁ’d?‘hge'td“ Amitastherein
sai d sel ectidygerotpéured hemher tdBewednt iNciddascabing diSiand1 oSt op
concavity forned [n an outer peripheral surface of said rotating spindle,
and a stop nEAPRFLIRG FRLA SEPERYY VPQL |tk HOAt W eI Posi ti on where
said stop ngwbesigngages said stop concavity, and a nonoperating position

where said stop nenber recedes from 20 said stop concavity. 3. The
machi ni A§ appar at u§eaeesidengotatirni impibitheg erpans plerdispgsed fard stop

concavities g&fedOlvEly ainni Bt EIVG! Sotdt forf SEWHRT S Al i Y TG A,

2. The machining apparatus according to claim 1,

wherein said selective rotation inhibiting means includes
15 at least one stop concavity formed in an outer peripheral

surface of said rotating spindle, and a stop member to be

selectively located at an operating position where said

stop member engages said stop concavity, and a

nonoperating position where said stop member recedes from
20 said stop concavity.

3. The machining apparatus according to claim 2,
wherein a plurality of said stop concavities are formed at
intervals in a circumferential direction.

25
4. The machining apparatus according to claim 2,
wherein said selective rotation inhibiting means includes
an accommodation member having, formed therein, an
accommodation hole having an opening opposed to the outer

30 peripheral surface of said rotating spindle, said stop
member is slidably accommodated in said accommodation hole,
and when said stop member is located at said operating
position, a front end portion thereof partly protrudes
from said opening of said accommodation hole, while when

35 said stop member is located at said nonoperating position,



25 4. The machi ning apparatus according to claim2, wherein said selective
rotation inhibiting nmeans includes an acconmodati on nenber having, forned
therein, an acconmmodati on hol e having an openi ng opposed to the outer 30
peri pheral surface of said rotating spindle, said stop nenber is slidably
accomodat ed in said acconmpdati on hole, and when said stop nenber is
| ocated at said operating position, a-fgont end portion thereof partly
protrudes from said opening of said accomobdati on hole, while when 35 said
stop menber asstbstantial wholenthepesat i f0aPosinioddted A s@idubstanti al
whol e thereof is ac onnndaﬁﬁf in said accomodation hole. 5. The machi ning
appar at us actSrYRYIebIRP P 8: 5 wherein said sel ective rotation
i nhibiting nmeans includes .elastic biasing neans for elastically biasing
said stop nenber to said nonoperating position, and forced slide neans
for selectivety sl F8enBashinisgdopPRaFBERSt aCsardingpbpatiaimpdsiti on
agai nst a&n b &n DE 284 " : Sal i i sl .ﬁE¥H§¥ 6. The
machi ni ng agﬁg‘?g%ﬁrsl %%%%P%?%gé¥g@%%?%é§l§ﬁmﬂ%ﬁﬁéjé€? 5*‘?%’?%21 ST de means
causes conprelagbiejbiasingcneans sforaelastiodlnibiasiop eadsbrstds 7. The
machi ni ng a Sy AC i i i i ry; £ 0ol has an
annul ar " out RanBgt S8 6818, AbnbRefaPlih pos MENE ! fol A1 IR

means for selectively sliding said stop member to said

operating position against an elastic biasing action of

10 said elastic biasing means.

6. The machining apparatus according to claim 5,
wherein said forced slide means causes compressed air to
act on a rear end of said stop member.

15
7. The machining apparatus according to claim 1,
wherein said rotary tool has an annular cutting blade

containing diamond grains.



