27 SEPT 2006 - 1 Title of the Invention Machining Apparatus Equi ppagp¥ihék
Rotary Tool Field of the Invention 5 This invention relates to a nachining
apparatus equipped 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 nounting a rotary tool onto the rotating

10 spindle. Description of the Prior A=t 1lln the manufacture of sem conductor
chips, a plurality of rectangul ar regions are denarcated by streets 15

arranged in @itpétofecpatigvanofon he face of a semi conductor wafer, and a

sem conductor circuit i s, disposed in eac t he rectangul ar regions. This
sen conduct or mafeMaFQlEﬁPgaﬁgﬁﬁrﬁﬁESsFﬁEéPEe@0W§55a3%f YtFeotect angul ar
regions individually, thereby form ng 20 sem conductor chips. To cut the
sem conduct or wafer al ong the streets, a machining device called a dicer,
as discl osdiiekd jehbre & opllcatlon Lai d- Open No. 2003-203885, is
advant ageousl y use u | ey} c rotating
spi ndl e %Dunted 25§Pé?a§§g?ngggﬁrgéggFﬁg 5?,§eﬁ§%ﬁ?§£9§ ﬁé%g%?%nally
driving the equipped wpihdh erobary atowl aand i amraieammaﬂmlq/alllmur& ed on the

rotating splndl T ol £ osed. of ar_cutting bl ade
cont ai ni ng rrlg}\%l&g é?é]grgg%gA‘gfsc%evi%gH’g ler}é)t oa%elaélgrde\ﬁ%ed[ﬁf o]:t t he
rotating smcrucﬁneedi stasedrdoatablytnogntéd rataring epimil e or rotating

spi ndl e. artlc | ar | as dlsclosed in the abgve-nmentioned Japanese
Pat ent Appllcg% %‘é hiRG. 2 AR L IS ont ﬁ?ﬁ Farifienent is fixed

to a fropt Q@ﬁjﬂﬂ@ortyon of the rotating spindle, and the rotary tool is

‘ Description of the Prior Art
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 “#n 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 spindie. 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



27 SEPT 2006 2 fixed to the nounting inplenent. A taper portion Eqb&y
decreasing in outer dianeter toward the front end of the rotating spln

is formed in the front end portion of the rotating spindle, and a

t hrough-hole 5 gradually decreasing in internal dianmeter toward the front
end of the nounting inplenent is fornmed in the nounting inplenent, so that
the through-hole of the nmounting inplement-is fitted over the taper portion
of the rotating spindle. An external thread is fornmed at the front end of

10 the rotatfigegptddtite MéuBbihgt ehpBéhent hr padeddiolRritSonf ormed at the
front end of the rotating spindle, A nut npenber is scremed onto the

external thr@sadualtly ¢efre ﬁ%ﬂ%e%nlgu%ﬁﬁeﬂ%ﬁm?Fﬁ% toraxrd  eRe T ead, with
the result éﬂ@tofh&maﬂﬂng”ﬁgfﬁm is f&frﬁé‘cﬂ iRaNar ghdnbYerdd the head

of the nut nenber or the bolt his manner, the through-hole of
t he nDuntlngPQh?l@ﬁeﬁf the E@E@EL99f$P1@@ﬂ%ucﬁﬁﬁlQrﬁﬁIQﬂﬁﬂ hke i on of the
rotatinge Sp e t eyen f ating
spi ndl e fr’ul PQJi &&J% é%fng‘e)fﬂ {.ﬂgeff‘rgﬂ oW nge%é%b cﬁ%r%é;e%% I\E/léed are
present in tendcoﬂthe|mmwmtnngh1mphgdeWit@ fmmme@urmdtbs noestinged above:

In mounting the,rotary too ot ati in |n renmovi ng the
rotary tool, J"\‘)\B}%ﬁe s%{;ﬂgﬁ %ﬂ ugféro?g%%ig ?gtgl?? JrRﬁe for 25
repl acenent, 1mpleﬁeﬂec£§sﬁ1yté@ ooéﬁtEhéhEaﬁérqmﬁdtﬂmmﬁmi tﬁ@lﬁﬁtdﬁlﬁ@ t he
rotating spindle,.thereby to screw.the . screwed nber toﬂ%ﬁe rot&

spindl e or STPLflfe Al SXISRF RIS 5% Yo dord i S

screw ng-4on ©heSeHENE Mg oélﬁlnan@;eorSaﬂegﬂtéﬁlamgatﬂxié'@dé&J BsIeWes menber
while inhibiting the rotation of the rotating spindle, A manual operation

f or perforn1ﬁ@rm?ﬁ ahathe| BFont hend ophi Fia® BT HENG SRR frenfetdnd t he
i nhi bi tion OhehBEAL § ONsOteliBe bREBILRE SPESFNS I8hread, or a bolt

member is screwed into the internal thread, with the
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



considerably conplicated and difficult. To inhibit the 35 rotation %JS%?Q?NM
rotating spindle sufficiently reliably, a 27 SEPT 2006 3 speci al 0 or
grasping the rotating spindle is required. Summary of the Invention A
princi pal
I mproved machi ni ng apparatus which, when a rotary tool is nounted on or
renoved froma rotating spindle, can relgably inhibit the rotation of the
rotating spindle without requiring a special tool or a conplicated nanual
operation, aggdetbhys €£881PL6FOHPREPENGOLtABURGLAEI NG sPhendPbaly +OQhiAk. and
its renmoval from the rotating spindle with sufficient ease. According to
the present invention, for attaining the above object, there is provided a

machi ni ng ap§ﬁﬁﬁéﬂi_gfgﬂﬂéLi?ﬂgnﬁibﬁtati“9 spindl e nounted rotatably, a 15
rotating drive soutrce tor rotattonally driving the rotating spindle, a
rotary tool detachablpyimoipaddobrjeciieofr ohet pmgseptndhn¥ensndnatisl tast one
nbe d t r | spi for | the rfotary too
o 20r Y LaE Rane Shadfal BhBEb 0o Bath 0T B AT el s | s
di sposed forwheheat rueayyi bbobi Lismgouhhedrotabvi onembvediefromaii ng spi ndl e.
Preferably, the selective.rotation ighi%Ltin neans, . i ncl udes at %e st one
TaBhy, Lo e

scr ewed
on the

stop concavi FG*REMREASPAPGhEouERR TG

obj ect of the present inventionis to 5 provide a novel and

$BiFF abRE oFOTRRIPRLGE i

spi ndl e, andratat@fg28piBaber wiehbetsebgairypyyal opatedl atoad opegating
position

P
nonoper at i ngCPBRLLFBReAhBRABURLOBEDA

where the stqop nenber engages the stop concavity, and a
X8RbeANR cbhEB AR cRPTEREN St

concavi tyy PrehRtaRhYoratREUrathky %oih_sn,steilqcta ceHCRMLELES AF6m| ofed at

intervals in a circunferential 30 direction.

Is preferred fhat fhe

sel ective roratabangi Apipdienyiftafsificiegbseaneaccomodation menber
formed thereldqidy 2eCHEPHaEseRtNaheeARYbRY 2Br0B8RLing

havi ng,

15

20

25
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35

the above object, there is providéd a machining apparatus
compriéing a rotating spindle mounted rotatably, a
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
inhibiting means is disposed for selectively inhibiting
the rotation of the rotating spindile.

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

accommodation hole, and when the stop member is located at



opposed to the outer peripheral surface of the rotating spindle, the $4Ghe
menber is slidably accommpdated in the 35 accommodati on hol e, and en th
stop nenber is located at 27 SEPT 2006 4 the operating position, its front
end portion partly protrudes fromthe opening of the accommpdati on hol e,
whil e when the stop nenber is |ocated at the nonoperating position, its
substantial whole is accommbdated in the § acconmodati on hole. Preferably,
the selective rotation inhibiting means includes elastic biasing nmeans for
el astical |y khesoperaitdngt ppsiviber, tiest fgonenendr gbrifonppairtign, and
forced slide neans for selectively sliding the stop nmenber to_the operating
posi tion agaPﬁgﬁrpﬁgslérQWa§@Fb°Eﬁ§§Pﬁg°§cFP8naSF°Fﬁ8déF&§PiEOQPasing means.
The forced ghijde @ans theekepbmenbayses ¢eopRLeasad ahe hBndgkra®in he rear
end of the stop nenber. The rofary tool may be of a form having an annul ar
cutting bl ad@oSadtigimi Afs subrdaadtdrdi wholesipr peropmedatpdi an dhet he

Draw ngs & %c%oh&oﬁa%%ﬁp%%tlie".e ﬁk@%fﬁ@%?gtlgéesé‘i‘&égix% ]faot gogrred
enbodi ment of a nmachi ning apparatus constructe according to the present
i nventi on. 20nAiGitdngs meaper dpeduides eillewtibohiingiag meansoMduct or wafer to

mounted on aclPrineaiiy BURBRE Tyel aser pedbel " Fo” SHRCRBRUERRGL Fac,, T

showi ng cutt ipogi25 ongl anhed fpiriced gdlideometnsudnts seflethévetghsdidgnappar at us

of FIG 1. FlI 4 is a sectiqnal_view show ng cutting nmeans in,  the
Tachi ni ng apfleafioPoMeRPEr £ (hESOPSEALLDIPES T ok GE8I08E: FBRal vi ews
taken ony30ciare i Yidk ihgGaction of the elastic biasing means. The

forced slide means preferably causes compressed air to act
on the rear end of the stop member. The rotary tool may
be of a form having an annular cutting blade containing

diamond grains.

15
ief N £ 1] :

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 line V-V of FIG. 4.

1 ed s e 1] E \ Embodi

The machining apparatus constructed according to
the present invention will now be described in greater

35 detail by reference to the accompanying drawings showing



Det ai |l ed Description of the Preferred Enbodi nents The nachlnlng appgy &ﬁ&%imm
constructed according to the present invention wll now be describé

greater 35 detail by reference to the acconpanyi ng draw ngs show ng 27 SEPT
2006 5 its preferred enbodinents. FIG 1 shows a nachining apparat us,
called a dicer, a typical exanple of a machining device to which the
present invention is applied. The illustrated machining 5 apparatus has a
housi ng 2, and a | oadi ng zone 4, a standby =zone 6, a chucking zone 8, an

al i gnnment ZO&%SI%Ie%eQEEHIgﬁbOQQEQn%g and a cl eaning/drying zone 14 are
defined on the ousing 2. A h0|st|n%{lomer|ng table 16 is disposed in the

| oadi ng zone 4, an(f'T@-calséféqu@ B8 masigdded apparieduE0 v6ildeidng/ IdéweTing

table 16. A gl% é& %%anﬁgbcg@dgchgﬁhﬁﬁghsrﬁeggchkgiWg§§arﬁggoused wth

spacing in an u rection w e Cassette clearly
shown in FIG@r@semme19@nn¢andua50ﬂppaﬁed :Ehacﬁhhmmxntﬁﬂima¢ﬁ&nrm§sette 18

I s nmount on.a. fr 4 un Th fra 4 i.ch can
be forne ofagpﬁgﬁ%n% h%gyﬁt %hgl%ﬁgg % Zgggﬂégl oﬁy fa 98t8P$@&|ar
openi ng 26 atzohke 6Geat ehuthkdngozonéhs, EnualmggméapezaﬁeeXUendscattmﬁq t he
ci rcul ar openi and is.stuck ta the back of ,the fra 24. The, 20

e conduct o oMe: i +287s & GLEeBa A BTN EoErr LI AFe DRGAPRY 98, THRG i (.
back is stuckohginlie 210URt hodst 2Rg/ Rdwer Shé cEAIS1 281 & £s ad{ ima lattice
pattern on the facé of the sem conductor wafer 20, and a plurality of

rectangul ar 8§ 8R3930%aReNGetar 8cd KPSERESE 48r d&t dopded op phe
sem condygt Oﬁlog'srtq_&iﬁt/ lb%e@ﬁx @dh1ken lgac hA?élﬁf'@l 1 €5 CE AN BE o f G

Further wwth reference to 1, a first ansport™ means 32 |s dlsposed in
associ ation Wﬁﬁﬁrﬁhéoldidﬁng2noﬁée hoaﬁ@dtWéthtapéﬁyngoné 8 Theahfirst

trdnsport MEd%m %1&%Ctlon within the 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



30 actuated in accordance wth the ascent and descent of th
hoi sting/l owering table 16, whereby the frames 24 each nou
sem conductor wafer 20 to be cut are sequentially carried

€ 27 SEPT 2006
nted with the

out of the

cassette 18 onto the standby zone 6. (As will be further nentioned |ater,

the 35 frane 24 nmounted with the sem conductor wafer 20, wh
6 has been cut, cleaned and dried, is cagried fromthe st
the cassette 18.) A second transport mneans 34 is disposed

ich 27 SEPT 2006
andby zone 6 into
i n associ ati on

W th the stapdBybeenecu®, theagbdcknagdzeed,8isapdrihedclteani 8aedryi ng zone

14. 5 The franme 24 carried qut of the cassette 18 onto the

i s transport 84aRgb¥hECRKuEKiLR§Oz hE FaggettRel8adond $2CORD
the Chuck'ng g@ §4 l%halébeg%dZ&naagsbbsa%gahcgaqHCEE@ e
t hereon are huck nmeans 36. In further detarl, 10 t
has a chuck ﬁhaﬂé938hﬁskﬂng gonsuBst andi &hey cheaniogydryang
and a plyura y UGl l.as ) S

36, The s aheuieeae’ oty BArggeatolt JETRRENCARALRETTE bic
chuck plate 3&andb¢ zaneum iS5 artnapbeiednto the chucklpgaz

standby zone 6
oFFan@RPEt 34. In
kapg0-gREN! ed

uck neans 36
r aeneomdsurf ace,

h chuck pl ate
Blg%gd on the
en688 Bypair of

graspi ng neans osed i n_the uck, e ns nd the frame 24 is
grasped by t%g pEFF 8% % 5Pﬁ§tn@§ﬁ§s4gq AT %h %%rz%ﬁﬁc$1bed
| ater, the chuek firames 243GntS thevedmikoaductst diafeet RONmouin€edan X-axis

dlrectlon g on a subs nt| IIy hori zont al glane The sem conduct or wafer
20 hel d by t FBEEROPK 2F€a Vscmwgdmieﬁnécé rdaht efURFRET tdREFHblenent of
the chuckp meane 2hucknéhebn@nsponhaeda tAuche pabitandBnhazeng 40 and the

cutting zone 12 in this_ order. In the illustrated enbodi fre

nt, bell ows neans

41, 25 whi cHUBFEAB¥IAd¥d NaRd 208erlatédagEdondSHgIAGSy hanfiodement of the
chuck neans Plurdifry HROSAL:ABnRoN B! B82S grbbves: aH@MRBEHEATIA! ReaNd

upstream side) of thé chuck

chuck 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-axi

s 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 associlation with the alignment

30 zone 10. In the alignment zone 10, an image of

of the semiconductor wafer 20 held on the chuck

the face

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

35 streets 28 in the cutting zone 12 by the action

along the
of cutting



means 36 as viewed in the X-axis direction. Alignnment neans 42 is %ﬁﬂﬁﬁﬂ;
I n association with the alignnment 30 zone 10. In the alignnment zone 1

i mge of the face of the sem conductor wafer 20 held on the chuck nmeans 36
i s produced, and the sem conductor wafer 20 is positioned sufficiently
precisely, as required, according to this image. Then, the sem conductor
wafer 20 is cut along the 35 streets 28.im ihe cutting zone 12 by the action
of cutting 27 SEPT 2006 7 neans 44. The rectangul ar regions 30 are

i ndi vi dual | ymegppanatedrhy t8ttafyblandrediting o newt in@i v BPea Py i S  never
cut thereby. Thus, the individually separated rectangular regions 30
continue to BEPRBANEESILYNThAE CrENEng, 22u9|5h9h@°HBEﬁ Pn§aP8pé223S The

al i gnment  MeaR%e42 cakd thbRepgUt tTREs Teaks ﬂﬁmi&umf eségdpded n further
detail later. After the seniconductor wafer 20 is ¢ as required in the

cutting zoneregtangelarusrgmeass 396cpatianar hedbeomountedeoBhtibRi Ajamene 8.

A third tyansoyt eansydfnics o $008°9,1N ARS05] AL dbuddiey seki ng zone

8 and the cleaning rylng zon The frame sem conduc
waf er 20 nounthed cultéiagnmaeaasc 4dr wedli beodesbeibedannnghdthengdevasllsd by
the third trﬁn% ort neans 15 46. In the cleaning/drying zone 14, the

sem conduct o ffer 20 that has been cut is cleaned and dried by

cl eani ng/ dryi ng neafdmathes condwrtort haflorar® 24 ant asheeg@iireanduct or
wafer 20 nounte ther% n are ret rne standbgézone 6 by the second

transport neadfs 13§ 2REF @v gﬁ?dCPHF Pﬁ@néa ePFerfﬁu%Qe?hEofirst

transporio nmeaRs cldcklifghFkzene3 8.t e tRpracttapépdfe Meamss nge 2iand the
bel | ows neans 41 disp osed on hoth sides_of the chuck nmeans 36 are omtted,

and the cons@#ﬁ@@ﬁ@g dhs BSSOF IO WAt SBearburking: zaredd @rdhtheference
tolFIG 3 al eNQaWihly /BrPing zone 14. The frame 24 and the

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. &
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



1, a support board 48 is disposed wthin the housing 2. A pair of 2006
ralls 50 extending in the X-axis direction are fixed onto the support board
48, and a slide block 52 is nounted on the pair of guide rails 50 so as to
be 30 novable in the X-axis direction. A threaded shaft 54 extending in the
X-axis direction is rotatably nounted between the pair of guide rails 50,
and an output shaft of a pulse notor 56 8 s-connected to the threaded shaft
54. The slide block 52 has a hang-down portion (not shown) 35 extending
downwar d, aneéxaendihgraal hythiroagtetiohel én2Zh&ERTa206diBectkbrnisng as a

t hrough-hol e_in the. X— |s diregtion is, .fornmed in.the do ortlon
The t hr eadedfSREE e EéPaméBWPnPBrFﬁenrm %a%nﬂpﬁti?ﬁcg%oﬁp

support tabb@réﬁeﬂs1Et&edhb01hhérﬁhld9 bheekddd Hbaea Qvldiphdeal 5 nenber
58, and the chuck neans 36 is al so nounted thereon. Thus, when the pul se

motor 56 is EBP&Leddi ASt haXREr kAl thEi FeéfroRLOFKeS3upbar ¢ C¥bLBABICARd t he
chuck neans gEmBee s5BDVEHd Bnd eHhbkNRedhseShi 98 hdhCAbRALEY eﬁeﬁgaﬂw 60.

When the pul'se notof 56 I's rotated in the reverse 10 direction support
tabl e 59 andThhe,cWher hhenpul6eametompbédibnratatedr indthecnpomalndi cat ed

by an arrow 2. TheonChugk Blabe 38candct B6 Bakr Rl OhASR REATS 40, whi ch

constitute t R™eans are nounted so as BoUt a
central axismexedndnng subttiagt darkgtibnvendicateg. bA anl serowt 60. (not

i sposed i t APAR RBcCyirag: FESPEnehosr S8eahefaih bPegkrRBLrgi 1o oa
ext endi Mo | ndar¥caion, dheesupporar eabilxedst andhehauphock heand 38, aged a
slide 20 block 66.is mounted qn_the pair _qf ide rails 64 so_as to be
novabl e in tRBVE a%PsadFF@BFPoﬁlrﬁcﬁﬁgga&galgggﬁa B an?EﬁBWnGgrnth%
Y- axi s di recthabk plaeeabablydmenst pdirberweeasbhfigPabansf 40yi ggicni | s 64,
and an out put shaft of
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 gquide rails 64 extending in a Y-axis
direction are fixed to the support board 48, and a slide
20 block 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



a pulse notor 72 is connected to the threaded shaft 68. 25 The slid ﬁyiﬁm
66 is of a nearly L-shape, and has a horizontal base portion 74, an

upright portion 76 extending upward fromthe horizontal base portion 74. A
hang- down portion (not shown) extending downward is formed in the

hori zontal base portion 74, and an internally 30 threaded hol e extendi ng as
a through-hole in the Y-axis directionig formed in the hang-down portion.

The threaded shaft 68 is screwed into the internally threaded hole. A pair

of guide raitge881§{98! ¥166R HBDGFAwahﬁc'@ﬂﬂ; Wiodies Duidenditides &h i s shown
in FIG 3) extending in a 35 Z-axis direction are formed_in_ the upright

portion 76 othe7paEprofognids r@héssﬁpdéobﬂ§cROGBe novdhhecinngh®l bk 82 is
mount ed on Aa{aﬁspagiﬁeiﬁsy' deAraaf Shatt LG E‘eﬁﬂbrfdl%c?z ifxi s

direction. rea (not s o extend ng in the Z-axis rection
is rotatablythauﬁfeulandmnecuponghs sopatabby mountedhenstheeupt bait 66, and

an out putg sh 4, i oppec r t.
protru5|on (ﬁg%tgé ? protr%g%%%dgoa%§8ﬁtﬁg u%ﬁg %ﬁ b ?P Sﬂggg ?P %
slide bl ock f6lse motuedsﬂnlsheonnennedttugthéotkraadedndhaﬁtLnuernalIy

t hreaded hol e 1€ extendln asha thro#gﬁ g F the.Z XIS dtrﬁctlon S
forned in thBP BPF&QPoﬁn ThePQBBy e PRERTFEHEY ﬂwaﬁﬂeﬁ €sABFt98%t ending in
the Z-axis dppeeiban7esogctheedligeoblbbk satesnabkmeahiﬁaﬂnd hol e. The

af orenenti oned cutting . peaps_44 i s nounted on the connectlng bl ock 82. The
15 cutting nﬁﬁﬁgeﬁﬁlﬁgsbéoegsﬁag SBdfP?eHnFSrPﬂélﬁoﬁh§€??ﬁ§ Bl8ck 82, and a

rotating @pi BQ’ténﬁ@néFhﬁ ad4thestigidhBdel in the X-axis difreetien is rotatably
mounted within the cCasing 86. Arotary tool 90 is detachably nmounted on a

front end poffr®gdofint kBer BEGLTHE 19 ndTRe gbovedmntirped thxgaded etti ng
Teans 92 for ghactl Bcan@QAbi 86 th@UhdaxihieheBRYoRe1BUEALA ints Oi SPOSEd

at the front end
the lnternally threaded hole. The aforementioned cutting
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 toecl 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 ¥-
axis diredtion, 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 2-axis direction,
whereby the rotary tool 90 is lowered in the Z-axis

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



the casing 86. The cutting neans 44 including the rotating spindl e;8&p3dos
the rotary tool 90 will be described in further detail l|ater. 25 Wen the
pul se notor 72 is rotated in the normal direction, the slide block 66 is

i ndexed forward in the Y- axis direction, whereby the rotary tool 90 is

i ndexed forward in the Y-axis direction. Wen the pulse notor 72 is
rotated in the reverse direction, the sliide-bl ock 66 is 30 i ndexed rearward
in the Y-axis direction, whereby the rotary tool 90 is indexed rearward in
the Y-axis dreeetrkendir¥benonhethel eonneteingsbisckosat ¢ raikke ner mal
direction, the connectln bl ock 82 is |owered in the Z- fXIS di rection,

wher eby the tBfabyakds dé eF§1P8meW@8rFHYtﬁBle8§?§Y3§°B r 20t iSnraiped t he

pul se motor 84 kher taked bRrkbeidn.SEPT 2006 - 10 reverse direction, the
connecting block 82 is raised in the Z-axis direction, whereby the rotary
tool 90 is raised & AUBROTE HiaskiYe ATOGFRdANGdBothebKodRiS4 prot ruding in

the X-axis Sqdibeelban ks £fikd thorhBecs8shg088Y, afiaaniles 886882980

constitutl ng the arorenentioned ali gnrrent ans nmount e
support bl ockogstivnsinghshehadflkerementigeedi glngmeeu n@anped 2| ignnent zone

égtligf igufﬁé’gg’%%? ?)geiﬁacégggbggeggé%wc%ndu 1%I'Fr?wa @gc]ﬁ\g{']%[rg%%p{h

chuck neans 36 Iscateddént the tidgnmentseope 26, the chptkcméanaage gstering
the m crosco e 9 i.s_pi.cke not shown whi ch can be

construct ed d bF& g& F&grpﬁﬁagepgécegggﬁ%UPpﬂaﬁg g%ﬁﬁﬁﬁ after

i mage 15103r06_ﬁ§§bn9falt(het fagenoift @tiet eem@fbhatcibanwafehere hBeY oare
utilized for allggucgg betmee t.he strget 28 of . the. sem conductor wafer 20
I

and the rot afpet m@Pnﬁhé dt tPRGIRBENSN4EheTRACEREGRPE §hal STBE e al so
transmitted opeigalOAinkge SRtdrSRASedconitpeshopsi by 25 prexdasapaygd

imaging means (not shown), which can 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 1is 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



20 on the monitor 98. Wth reference to FIG 4, two radial air bearingsy 460
and 102 are disposed at a distance in the axial direction within the casing
86 of the cutting nmeans 44, and a thrust air bearing 104 | ocated between
these radial 25 air bearings 100 and 102 is di sposed within the casing 86.
An air supply channel 106 communicating with the radial air bearings 100
and 102 as well as the thrust air bearingl 104 is also forned in the casing
86. The air supply channel 106 is connected to a conpressed air source 108,
30 so that ceoopaeingdspindile S8pplBethisetde tikeisdppdrt dfaghergs 100 and

102 and the thrust ait beari 04 via _the air s | y channel 106. The
otating opi ABNELAE £3anBet A04oPY FBBNEBAMBY FRE PEAFARSalPipekfngs 100 and
102 and theakhaUshovemehtabifn@héOdotA8ingnsbandibapgeidOfedbraynearted by
the thrust air bearing 104 is formed on the 27 SEPT 2006 - 11 rotating

spindl e 88. Becausé @t ghoMe ounse ldidhdiogr motatdadidheoy the thrust
air bearidg 184atlihg spihallemeecarn 8ighnepeahating:spbadhcy#enif a
restrained. Arotating drive source 110 for rotating the 5 rotating spindle
88 at a hi ghrepeegndsparsposesdinithki sagingedp - erlthoretaming dhiweasi ng 86.
The rotating ' ur.ce, 110 .i LLLu [ l stituted
of an electﬁggkégtéﬁgi%cl&é%nélgu%g 8? ?1%kkgggﬂgggg%gaggggFi%gﬁgap%?tion
of the rotat angedpchdiie &8toandnalstdngr altéta® dil2pmeedtedoundat bearot or
112. The rotor 112 is for of ermanent gpet, ile the st r 114 is
formed of a S8 POTkIPPORE. ShE §6RRRGR%0PECREIFoPHY | RS Pi ARECBSLLAr of r udes
from t heygasdigp8éedandound thkcarytbeoll 120 iBhdSramemnt EIR ofs tibeméd ot end
e% g rtion 118

e

Doy o3 Pabhenhy FBOBFCh ahbiB: bhdFAEeH Fhoe”EhiBEheB bns
coil.
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. BAn
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 surface
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,



in FIG 4) of the rotating spindle 88 is disposed in the front e”drﬂﬁﬁ%h&%
of the rotating spindle 88 which can be 20 fornmed froma suitable netal such
as stainless steel. An 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 m ninmmouter dianeter
of the taper portion 118, and an 25 extenpak thread is formed on the outer
peri pheral surface of the externally threaded portion 120. A through-hole

122 gradual | yndeaheanadiaf prbgentliodi apet gattongr dotWardf iontothndd odbnt he
mounting inplenment 116 is disposed in the nounting_inplenent 116 which can
similarly beth8r EE@nfr §H-36C8 &bi ABOPBLREL RPYSRBRTAL edgpPREEIQReRT. The

taper angle gk Emsnt;@pgbrmbhi 904118rik SpRsPd duk £d16e TOf AHO BRI € 88,
and the taper angle of The phrou%h-hole 122 di sposed in the nounting
i npl ement  11@ragecsaent d28e 1subybshaniipylyt herpandicnlarangethes protruding

radi al |l y out i r ' ear . | 0 he %nmm' | mpl enent
116, 27 Pngégggl-afgg é%d%gg gﬁﬁﬁF%ﬁaproP%%#ggﬁ &% ‘ju t|ru§§¥§dMard i's
fornmed on tpertiont 128r Aade anf exthevotdlypthiphded| pedgeopoiBboaref the
flange portign_124. The front surface of the_annular. .projecti 126 is
Substant i al | §I5BPRERATCRMar oLy Prie PE8 hphaRr aBPEIEF e BB hEhin: RS | ol enent
116. A nount negntpagt pertidd and aasext eybhahdyithieededrppetiphnet3d are

di sposed forwardly of the anpul ar_projection 126. The nting portion 128
has a cyIindFPEgPXGUteTh%e?¥EﬂE?%}£Ys{P? ?d1?RFE$R%w%é§*%ﬁ%rﬂ portion
130 has ngar kynelBahbeosder autmletdiraget €heasutbBe Qihmetdraset eneof the
nounting portion 128, and has _an external thread formed on _its outer

peripheral sBPHAEANIAROZRABParl 28ropBEL PBA 2B2eXERTRRAGTNERAr OFBed 0PREd On
the front sugtaceu@brt BeriPRWHaNNGu-FREETEN ) 1d0ny AA ﬁftg;;.éé@iﬁn eingh surface

of the 15 annul ar projection 132 is substantially perpendicular to
jutting forward is formed on the front surface of the
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



the central axis of the nmounting inplement 116. As shown in FIG 4,,488 ;00
t hrough-hol e 122 of the nmounting inplenent 116 is fitted over the taper
portion 118 of the rotating spindle 88. A screwed nenber, i.e. a nut nenber
134, is 20 nounted on the externally threaded portion 120 of the rotating
spindle 88. Thus, a force for urging the nounting inplenent 116 rearward
(rightward in FIG 4) is applied by the st nenber 134 to the annul ar
projection 132 of the nounting inplenment 116, whereby the through 25 hole
122 of the mUminiingn."phaMeAhulie Tﬂabgaugm ist pormba@set Cohéagéani &hdt he
taper portion 118 of the rotatin S As a result, the nDuntlng

i npl ement  116% £he ihudy 136+t né Fg?étgﬂﬁ §5?nﬁfet98 higpt h36 U PRBRLY ef er ence
to FIG 4, thgd Yy diliFace3dO9¢ne atnlmlla&l tﬂfahgteeq49r3b<aehan%ntfrbﬁtconposed
of a hub 136 and an annul ar cutting bl ade hrough-hol e 140, which
has subst ant issinfpasheharaef wxdtens sbsvandri add vt perpendécudaziyt &0 of t he
nount i ng é?ﬁ%fg the TN hml:gnen 1 o) a central
portion o theqﬂu fB I ch gg%ggghpgﬁﬁed ?p%nggng%?% %FEglhga such as
27 SEPT 2006 blade3 134 mm|imntha1ﬁgnmnqﬁ*amlamg@1£¢2ﬁhinf@ﬂﬁﬁ@,athhe rear
end of the 3 surf of g b.,136 (

surface of tﬁgﬂgﬁh Ef%' %%%6E%Tﬁ%) Q$x%#t %bgr g@e hgrrHE%e%ﬁg

subst anti al | pq&ermnd:mﬂmar Inyedro sﬁrtﬂwecearft thle axnnleflr tflankeb 12260fThe
annul ar cutt bl.a 38 | iin the formof ,an annul ar thin t e,. whose
i nner perlph ﬁ% |W&9f%(9Q£$ olRE& aghQPﬁtloﬁopF gﬁugﬁsthe

rear surfgceefy drme tanmldwerf |1t heAa 10fedgeh@ fhthel 3nudngd W asgeouler,
peri pher al portlon protrudes 10 beyond the out er_ peri pheral edge of the

annul ar flandd e fnulple Giiing RIads dgmade 97 SREMBLS, &fafpFe- be a
so-! cal | ed elgptyref ARG R RGP RGP e by B PN qdadbd | N an

el ectrodeposition netal, such as nickel, to
grains in an electrodep051tlon 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



be electroplated on the annular flange 142 of the hub 136. 15 The t{ugpr 2006

configured rotary tool 90, as clearly illustrated in FIG 4, is fitted on
the nounting portion 128 of the nmounting inplenment 116, and then the
screwed nenber, i.e. nut nmenber 144, is screwed onto the externally

threaded portion 130 of the nmounting inplenent 116, whereby the 20 rotary
tool 90 is detachably nounted on the neun@i rg inplenent 116. The nut nenber
144 has a rear surface substantially perpendicular to the central axis
thereof. Theotatifgnepintidé 88 Ypirefedablythe eiueabatlyyofhseaged portion

130 of the nDuntln porti t.0_i nterpgse the 2 rotary tool 90 between
the annul ar FPEFaYLL &ﬁslig% #OFW€d ﬁﬁuﬁﬂpﬁg pOFELYR 16naﬁ§ethe rear surface

of the nut %&&bﬁhfé%énthaqr@axeﬁﬁuahnogahaeargtaFymbﬁgbr9Qson place. In the
machi ni ng apparatus constructed in accordance with the present invention,

it is |nport&ﬁppegétﬂﬁﬁtW§§me6@ﬁv§tP@t§PP§ﬁVFﬁﬁl6ﬁ§uuﬁ$m%9ﬁﬁf@ﬁt%%§ectlver
| nhi bi ting “1@ G%Eag'ﬁ.%sclfratt@% eRbRR Rip' ‘Eﬁ!r%esgfb€hedéEBBSGd Wth

reference to - aong W t 4, sel ective rotation
i nhi bi ti ng meancavidiiest 448 ame forymedt ag ﬁqng&allnmsvaﬂnel ddethet | east one

SL00 95 Sonca{Chinta RN a0 S B BUERS! (MSLAGPag! seasl ST

concaV|t|es b48thermeﬁaaunng@lnﬁﬂEeBﬁalsEamht@é the rstop ecemtawities

direction), st menber. 15Q_ cooperating wth th sto goncav ty 148.
In nore detaqqg Bayn thlFFP&fFféPegrQ%ﬁoﬁl O-t hPRet q% )

concavi ti@s 548 aaternodard ot megibelr i18Leivamsuntetihen chécuafsengnesal

direction in_the outer perlpheral ur f of the rotatin i ndl e 88. Each
of the stop dBEaGHCLBTOAREE T, e5|35§l&ﬁ ;Hr@FSSEYSEEEPi DI the ot her

harld, 10 an aegewNedal asEe et ib52 153 FAURhed fornt Be GagkB8aBfulafFhi s
accommodati on nenber 152 is formed by coupling

parallelopiped, 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 accommodation 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



together a base portion 154 in the formof a rectangul ar parallelcgyéﬁi 2006
and a protuberant portion 156 in the shape of a cylindrical columm, i ch
protrudes fromthe inner 15 side surface of the base portion 154, by a

sui tabl e means such as adhesion. A through-hole 158 having an inner

di aneter corresponding to the outer dianeter of the protuberant portion 156
of the accommodati on nenber 152 is forwed5i R the wall of the casing 86. The
accomodation 20 nmenber 152 is fixed to the casing 86 by having its

prot uberant géatmetsrlSandnaecytdnintioal hehafit opghthoheld88cfo& t he casing

86, and appl yi a suitable. fastening neans. (pot shown) such as a fastening
screw. An ac%SE%B&g?Egnsmﬁgﬂe iéﬂekggfo?ﬁadl§nﬁ?ﬂﬁe§cégnﬁﬁﬁation menber 152.
The 25 accongedamin6datiobs h6Qeexbends themtbemnbQati6AOmehbehels Pl ot uber ant

portion 156 to the center in the thickness direction of the base portion
154. The crodB- §éaftéRaPlashRgeMEARENL7 IcEERRBAGH B RoPBL168lmay be

circul ar.s Theomppe8sREnakprhfgf 18Nh188dh8hsbACi ACEABTREAGMRAAALI 6 160 is 30
opposed to the outer peripheral surface of the rotating spindle 88. A

proj ection 1821ps1f8r meEherelagtieias i neaRnsoktOMS isResed the

fhe accommaZriog Rar.sARGe §REtpn) vee BE the SREE mehnet 1o barindl head

portion 166 &f anterpoFed| pekwegn 2HeSERTU2E06]jut 164 diahbeer, and a

Ca1L portcal ShatimBatEAaR AE3°L 0, no8L BbLRLYAPTB bR ks ERY ' hovee

bi asi ng neanstdpOmenbpesedoof Bhine) itike &]aonir dssaving meargs ix7®@| so housed

A I I T I TR o

bet'ween the @mbwl &he] tbtdb4naf sphadiaceenandat asnshoews iAOFaad shg, head

portion 166 %Eaggically biases 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



10 stop nmenber 150. Thus, the elastic biasing means 170 el astical |y, §ipdSess
the stop nmenber 150 in a direction away fromthe rotating spindle 88 and,
as shown in FIG 5-A, elastically biases the stop nmenber 150 to a
nonoperating position where the head portion 166 of the stop menmber 150 15
contacts the projection 162 formed at the bottom surface of the
accommodati on hole 160. When the stop medber 150 is |located at the
nonoperating position shown in FIG 5-A, the stop nenber 150 does not
protrude frowehheenﬂenfnghetstbpembmbar &hd, othehebgcformidgt tha &bbp 160,
and its 20 subs ant| e hou he acco at| ole 160. An
air supply pgf ig? @%%ﬁﬂﬁ 9Pn§?%1 E é ng}ns 80???82 fright end
portion in FbEhsin@)aetlbheofathenﬁudatuenbhabQn@6ﬂeaasan30 f axgreghdwhn t he
base portion, 154 of _the a%ponnndatlon nB 152. The ai.r supglé 25 passage
172 i s sel ectfvERF-hPsBgh#IER 80¥0RARENPEALPBNSHPPhCOPRAVALABEeddBd air

source 108 amgdriked %h”Q%EthQa%hﬂgasRiﬁHQétQB !Q'M@tlzﬁ aY@?ﬁméﬂ@ @itnsupply
passage 172 is in communication with the atnosphere, the sfop nenber 150 is

located at tRhBendkecEeadi R§ HOSi ETOR BRBRALI ASEr Gthe. Argg epdiné thastic
bi asi ng acti gpqpf ¥ 34801 Gr basb_gtHEaEEWF}égse@hsﬁrtES gkgséaap'y

passage 172 i's brought into communication wth the conpres alrr source
108, on the agehasthahe, ocvsepr perapheireli susfippei edl tbet betadangend portion

of the acco n ghol o] L. uppl v_ p, 172 and
this corrprersn;‘gg’g‘;]l}aiil;23 asrgtsevg)%gl?héﬁé#%@%%%élg&l% Qﬁf)e%? ﬁé the stop
menber 160, Ebmewhptfmpcbmgnghenetom thenbépplbOnkeftinaed ﬂnthﬁtOS A

agai nst the elastic__biasing.action of .th ast c bi asi ns, 170. As
Shown in 71 eLghgeni iR 18 L8 Bha' B8 ShECkEGy bBRLREL IR aPReq 1 (e
rotatlng spi Bdbg &&mm&rn050|Mr@bﬂghyenbmprébseﬂhaltree eddantetiheosanp

romber 150, 118 1S5 °1deqk sl or2lP TPHRE. 450, viged.By b gompregged At

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.
Iﬁ the machining apparatus constructed in accordance with

35 the present invention, the rotation of the rotating



agai nst the outer peripheral surface of the rotating spindle 88. WieRsthee
rotating spindle 88 is rotated 10 sonewhat to bring one of the stop
concavities 148 into alignnent with the free end of the stop nenber 150,
the stop nenber 150 urged by conpressed air is advanced to an operating
position shown in FIG 5-C, whereby its free end is engaged with the
interior of the stop concavity 148. 15-Ag7a-result, the rotation of the
rotating spindle 88 is inhibited. Wien the air supply passage 172 is
brought i nt gptndlEnggatannbei thhtbﬁtaﬁrmimﬁbyebywﬁésahmtgetheorrpr essed air

fromthe acco tion 0 0 ber is return to the
nonoper at i ng® %gn?g?ﬁnvgﬂgﬁnlig th EFEPQSEQ? %ﬁﬁssuPﬂ fPR2S2IT ﬁ? the stop
nmenber 150 jpegdesmutifithbieost RRtEOBREVELMpEdSsedOaiPagohiR€er Dh@L i ON  of
the rotating splndle 88 is permtted. Further with reference to FIG 5

toget her wi t RigRGEhe4aipheRPPhE PBEEAIRGLERI ¥& REARERT 110ERONposed of the 25
el ectric gmot 86 héndegpesq %QGh' ’@hEhEO ?9@559@&385.1: b§gurﬁé’t1®€'ﬁ é‘r@t%t the

rotating spindle 88 Is Iin a freel i atabl e state

menber 134 usedbed 1hBuihs Eascedt arftvwasd 90 Bthhé-Ao@a@ln@‘tsphﬂdl e 88 is
to be nount e t atl . Sy 3 en the
nut menber %gagglgobgggggangegﬁgﬁ]é? Eégag%éggl¢P%gg%§%§ﬁ%%% |ng7¢ﬂplenent
116, it is ndbessang 06 thehsbbp thecevihiesnl b8 iheinoahignmesplmﬂ&k 88 and
rotate the t nber_134_or.144.in a ede m phed rectl

machi ni ng apgﬁ?afggecgﬂét?ﬁc%ga Fﬁogc@ Sﬁciggi ﬁgeS SLPRSMET Oggﬁnfgé

i nventi @o the movedi oo thet bperatahgngo27t SERTsROGR in RTG. sp+@ﬂ|e 88 can
be inhibited si operatin sel ctor val ve 4. to br|n the air
Suoply phscaticRBeY PheoPehe BRA bl shevr ERb hetber ol sdait aneadr ne 506,
Whén the ai rwwﬁptuepaﬁsgg@oﬁzam@ybn@aghtAs N{ QBT AdQft i bt he

conpressed air source,k 10 t he stog
the rotating spindle 88 is inhibited. When one of the

stop concavities 148 is out of aligmment 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 spindie 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



nmenber 150 is forced leftward in FIG 5-A against the elastic biasiNGpraooe
action of the elastic biasing neans 170. When one of the stop concaV|t|es
148 is in alignnment with the free end of the stop nenber 150, the stop
menber 150 10 is noved to the operating position showmn in FIG 5-C, whereby
the free end of the stop nmenber 150 is engaged w th the stop concavity 148.
As a result, the rotation of the rotati h§ spindle 88 is inhibited. Wen one
of the stop concavities 148 is out of alignnment with the free end 15 of the
stop nenber w&fualbe opénﬁtnggsgﬁuﬂle ﬂSnﬁalr@par@dingohemmat unt idhiene of

h the f d_of mber 150.
A'ter Somo rORRPT oRt of GRE-PODLEI hY epim ESaRte AL ORI he top

menber 150 i sebepughlotking engepentsin whibht@snsf@peaﬁampﬁcpw¢kytﬂé8 Thus,
the rotation of the rotating spindle 88 is inhjibited. As noted above, the
preferred enBBBRARNPBESERTLN 1ﬁﬁﬁﬁ|hpn§ SHREE AP REI e oHiae r $ePR MMEMPRE cor dance

wth thes prf§@nhagnué@ﬁl@fg@aveobeﬁ@ sﬁéfatmg p@sﬂ@wﬁl with 25 reference
to the acconpanyln%1 drawi ngS. However, 1t should be understood that various

modi fi cations and ﬁ@é@oéﬁn Ba ﬁ@@e1%#Pﬁ§§ﬁtéép&mbpﬁgmﬁﬂ§ﬁvtﬁbescope and
spirit of thfogéfgeEBoinﬁg”ﬁéGQBg'Eh&hgngﬁigft%@%@ﬁn?”@f@ﬁém¥§§ fiﬁ%%
top nenber y

exanpl e, the - is ur to the opefating position
conpressed ate. thﬁshehdl36hessuapdrmnﬁnweVEi}(Kﬁrinnauﬁyﬂts taf ﬂw¢aaperating

ggg:ﬁggn g%rgg EEGEQBOSUI %Fg %géﬁg dae?éfg%gef%vgﬁgftéﬂ e sposed and
the 35 ditop mpesedSﬁfcahebennuged CDtthngobbadﬁlmyomes(sm@m dyr@TaSEPT
000 L8 TBRYTLLY BRCK AR R RN RS R A B Pl ARG oS
whilch can retﬁasabt;ryOﬁbolhBetween the mounting 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.



manual operating lever in a state where the stop nenber 5 150 has b?ﬁﬁﬁ%@ﬂﬁp
to the operating position. Furthernore, in the illustrated enbodi nents, the
rotary tool 90 having the annular cutting blade 138 fixed to the hub 136 is
used. However, various types of rotary tools can be used, such as a rotary
tool of the type 10 conposed of the annular cutting blade al one (such a
rotary tool can be nounted on the rotating spindle 88 by holding the
rotary tool between the nounting inplement®116 and a correspondi ng grasping

menber). Besi des, ig the jllustrated enbodi ments, the nut 15 menber 134 is
screwed to t s ad forned in the front end portion of the
rotating spindle 88. Instead, it 1is permssible to forman internally

threaded hole in the front end surface of the rotating spindl e 88, _and
screw a bol ¥ nenb@r "RRFOPEREs APRAEAREFI FOTRF&548E ﬁoFgFagﬁgﬁeﬁylﬁélﬁpplying

a force, whighumt88sréhec PR | AdrbiRt engndr 6 séepcvardr fromthe head of
the bolt nmenber to the front  surface of the nnunting%inplenent 116. 27 SEPT

2006 -1 \FRtatienallyidrivying sadhi vt MppafRiteionprFeFAEYatPBtati ng

spindle nouMesd-kob By abbint 84T Shakhng £biN€isQUESEnADE, Sahat ati DBakty
driving said rotating spindle, a rotary tool detachably munted on said
rotating spi e eScCrpdeatmeBhst Sehevwedredet it rpeiakirgvweRireleafarrot ating

spindl e for m@@H@Iﬁggﬁ§%§?r69£ﬁ%yt589|oHnséﬁédré@&@iﬁggfﬁPhﬁﬂée’ wherein 10

sel ective rotation I ng ans 1s disposed for selectively inhibiting
rotation of wag¢deiwmtati ng spindle, wherein said selective rotation

| nhi b tipg means |0 Udes el ok aRIbnolfngtoR: ANFRYLGY s EORTRA LA AR f
peri pheral 15 sur?aoe of 'sai d rofating splnéﬁg, ang a stop nber to be
selectively inhibiting rotation of said rotating spindle,
wherein
gsaid selective rotation inhibiting means includes
at least one stop concavity formed in an outer peripheral

15 surface of said rotating spindle, and a stop member to be
gelectively located at an operating position where said
stop member engages said stop concavity, and a
nonoperating position where said stop member recedes from
said stop concavity,

20 said selective rotation inhibiting means also
includes an accommodation member having, formed therein,
an accommodation hole having an opening opposed to the
outer peripheral surface of said rotating spindle, said
stop member is slidably accommodated in said accommodation

25 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 said stop member is located at said
nonoperating position, a substantial whole thereof is

30 accommodated in said accommodation hole.

2. The machining apparatus according to claim 1,
wherein said selective rotation inhibiting means includes
elastic biasing means for elastically biasing said stop

35 member to said nonoperating position, and forced slide



selectively |located at an operating position where said stop rrenb%r%%?gg&s
said stop concavity, and a nonoperating position where said stop

recedes from said stop concavity, 20 said selective rotation inhibiting
means al so includes an accommodati on nenber having, fornmed therein, an
accomodat i on hol e havi ng an openi ng opposed to the outer peripheral
surface of said rotating spindle, said stop nenber is slidably acconmodat ed
in said acconmodati on 25 hol e, and when st d stop nenber is |located at said
operating positio a front en ortion thereof partl rotrudes._fromsaid
openi ng of sSE*h o el 11 ‘—’legﬁwgr?%ﬁd“ e 19 s | ocat ed
at sai d nonepgiaidiig RAsdidsh fgsthat a idlashiad otderesfadsiosbs
accomodat ed in said accqonnmodati on hole. 2. The machi ni ng appar at us

accor di ng t FIhiThaEL IR NS PR ective rotation inhibiting means
includes elastic biasing nmeans for elastically biasing said stop 35 nenber
to said nonoperating position, and forced slide_ 27 SEPT 2006 -20 neans for
sel ectively X di nf2aP/CRiBHIeAPRRT 2BUS a2 HCOBPERGAL FAGCHBEMt Pon agai nst an
el astic bi asjg-&6t i Pfroald £l Aafd infe AL NELE NS mp 1 Feed N1 PRGN NI Ng
apparatus according to claim2, wherein said forced slide nmeans causes
conpressed &4t t aacdteash end e i FtmineeIp menber .



