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Title of the Invention

SUBSTRATE POLISHING METHOD AND DEVICE
THEREOF

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a substrate
polishing.device used.for@polishing'an inner peripheral
end surface of a round hole of a circular substrate having
the round hole at a center part, where the circular
substrate is, for example, a substrate for a magnetic
recording ﬁedium such as a glass substrate, aluminum
substrate or the like, which.is used as a platter for
a hard disk, a substrate for an optical recordingxnedium

such as a CD, a DVD, a BD or the like.

_Description of the Conventional Art

The circular substrate mentioned herein is, for
example, a substrate having a diameter of 2.5 inches,
a diameter of 1.8'inches, a diameter of 1.0 inch, or
a diameter of 0.85 inches. Among these substrates, the
substrate having a diameter of 2.5 inches has an outer
peripheral diameter of 65 mm, an inner peripheral
diameter of a round hole of 20 mm, and a thickness of
0.635 mm. Further, the substrate having a diameter of

1.8 inches has an outer peripheral diameter of 48 mm,
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BACKGRClJND OF THE INVENTION Field of the Invention The present
.invention relates to a substrate pol i shing device used for polishing an

i nner peripheral end surfaceof aroundhol eof acircul ar substrate having the
round hole at a center part, where the circul ar substrate is, for exanple,
a substr &Pe iffgieH Hﬁ&ﬁéﬁi‘%fﬁécérl(ﬁ“%@tﬁgdl%ast}tchuag Bodiaaf shbshiat e,

al um num substrate or the like, which is used as a platter for a hard di sk,
a substrang far thd dpresal OrfecQ)rﬂloﬂg Tedi uliusichess 10D, sabBvraseBD or
the like. Description of the Conventional Art The circul ar

subst r at saeim §oned ilsmret ari 9f flor0 exaugdl d12a substutat e haviimpardilanet er
of 2.5 inches, a dianmeter of 1.8 -inches, a dianeter of 1.0 inch, or a

di anet er ddfarde 85 nches? . Amomg, t hese rsubst mmpheh@]su@$ammmehawﬁng a
- diameter of 2.5 .inches has an outer peripheral dianeter of 65 mm an inner
peri pheral flbanet efiodk e foundnthpl erofl 20 tmicank @st hifckoess 10f mAl.. 635 M
Further, the substrate having a dianmeter of 1.8 inches has an outer

peri pher aly i petIr &f 4BeMiubstrate having a diameter of 0.85
inches has an outer peripheral diameter of 21.6 mm, an
inner peripheral diameter of a round hole of 6 mm, and
a thickness of 0.381 mm.

Conventionally, as a method for polishing an inner
peripheral surface of a round holeiof such a kind of
the circular.substrate, a polishing method of rotary
contac£ to a polishing brush or a polishing pad with
polishing liguid containing free abrasive grains has
been known. Refer to Japanese Patent Application
Laid-Open No. 11-221742

SUMMARY OF THE INVENTION

Problems to be Solved by the Invention

However, the above-mentioned conventiconal
structure has a problem in removability.of impurities,
such as glasses, particles of aresin and the like, which
adhere to the inner peripheral endsurfaceof thecircular
»substrate. Inaddition,theconﬁentionalstructuremay
have a problem that it cannot achieve an improvement

in machining gqualities, such as a mirror-polishing



1111111111111111 _ *CIMI02,* an inner peripheral diameter of a round hole
.of 12 m and a thickness of 0.508 mm Further, the substrate having a
diameter of 1.0 inch has an outer peripheral dianmeter of 27.4 nm an inner
peri pheral dianeter of a round hole of 7 mm and a thickness of 0.381 mm

* Furt her nprees; £ breasithst £atie thayi bg ka di ageleerd Dhg0t85 imehes shiasgab fout er
peripheral dianmeter of 21.6 nm an inner peripheral dianmeter of a round
hole of & WEcendiagt Hledddess, ot hQ BBInEN and higospertd eraldyioas a

met hod for polishing an inner peripheral surface of a round hole of such a
kind of tfye cipeul an subshiat gus pehkitshi ngnmethed 9f rolarys conraet to a.
pol i shing brush or a polishing pad with polishing liquid containing free

abr asi ve .gr-aj-/8s - - o] ap ent ' @n
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roughness of a chamfered surface or a round surface of
an inner peripheral end surface or an outer peripheral
end surface, which is determined depending on the

specification of the circular substrate.

Means for Solving the Problem

An objective of the present invention is to solve
the problems. Acéording to a meﬁhod of a first aspect
of the present invention, a substrate polishing method,
whichisappliedatatimeofpolishinganinner peripheral
end surface of a round hole of acircular substrate having
the roundholeat acenter part, includesusingapolishing
tape, wherein the polishing tape 1is guided to be
outward/return—transferred, a turning portion of the
polishing tape guidéd.tolbe outwérd/return—transferred
is guided to detour sideward, and a sideward detouring
portion of the polishing tape is made to be a detour
polishing part capable of polishing an inner peripheral
end surface of the round hole, and further includes
holding and rotating the circular substrate, -
transferring the polishing tape intérmitteﬁtly or

continuously, pressure-contacting the detour polishing



SUMVARY OF THE | NVENTION Problens to be Solved by the Invention

. However, the above-nentioned conventional structure has a problemin
renovability of inpurities, such as gl asses, particles of a resin and the
| i ke, which adhere to the inner peripheral end surface of the circular .

* substratpart weldibeodntde pemiaiteévadl et usrufeamyechavBea rmbfiem t hat
it cannot achieve an inprovenment in machining qualities, such as a
m rror - pobilshi m@ clpenfoi marcen Bndetiltd ¥ icke ¢ cadcon dprg 1t ticdedsiwmy of a -
recordi ng density, thinning, and high-speed rotation of the circular
substrat poiln gletent preats.iThe mirres £poln sbppg sier ¢ otmantkeei noinges a
surface roughness of a chanfered surface or a round surface of an inner

peri pher gl reinsh supflacan drsam ra ero pethphes@hnand ol f aged whicole by
det ermi ned dependi ng on the specification of the circular substrate.
polishing the inner peripheral end surface of the round
hole to be-a chamfered surface or a round surface.
Further, according to a method of a second aspect
of the present invention, an inner peripheral end surface
ahd an_oﬁter peripheral end surface of the circular
substrate are polished by switching and moving from an
innerpressufe-contactingposition,zﬂ:whhﬂlthedetour
polishing part and the inner peripheral end surface of
the round hoie are pressure-contacted, to én outer
pressure-contacting position, at which the detour
polishing part and the outer peripheral énd surface of
the circular substrate are pressure-conﬁacted.
Fufther, according to a device of a third aspect
of the present invention, a substrate polishing device
includes a holding/rotating mechanism for holding and
rotating a circular substrate having a round hole at
a center part, and a polishing/machining mechanism for
polishing at least an inner peripheral surface of the
round hole of the circular substrate. The.

polishing/machining mechanism includes a tape transfer

mechanism for transferring a polishing tape



Means for Solving the Problem An objective of the present invention
.is to solve the problens. According to a nethod of a first aspect of the
present invention, a substrate polishing nethod, whith is applied at a tine
of polishing an i'nner peripheral end surfaceof aroundhol eof aci rcul ar

subst r at e nliavimyt tleer tr bundolrol ecatt anuentselypar & , tiapd udeslashingga
polishing tape, wherein the polishing tape is guided to be

out war d/ metctiram 1 sarnsé erired anaotiuwRi ) gpoi d & e ot d1hé spokitshimguiape gui ded
to be outward/return-transferred is guided to detour sideward, and a

- si dewar dpdettour iwigiper t icen of gtihaepoldisdi ngotldpmh isgmadepo o a et our
pol i shing part capable of polishing an i nner peripheral end surface of the

round hobey vaed ¥ wetter ni Relditiese Reled Nthandngohadé By uheGideWar ¢
substrate, transferring the polishing tape intermttently or continuously,

pressur eqeqniiactd 0oy be det our Al & ShbRe i A £ tithd Koo 1 NBRYS Rerd Hperal end
~surface of the round hole, rocking intermttently or continuously the

det our pgyiﬁ@aﬁg @3”1?]&“ au@w&exwPQtQpp&sk&%ﬁsoféb@eidnn%ro perd fhgral end

surface e round hol e, an ereby polishing the inner peripheral end

surface gl 41, £AUNG NPIEa | PrBeaasChAE 21 8d13UN £5g 0L -2 Lol seghace.

Further, ‘according to a net of a second aspect t he present I nventi on,
a1 cul ar PRUBSEY af & %ar 6 Barh Sncat By ol tchroy SXAERSH nef 1 Tam A thger
pressur creanl sgLing SEBLIGN o8 Wil e SeLoun, pall o9 Aty g0 e
andthe SEEPOcre hBRa) *BAE SHRPACE® ST ABTCTT A6F A" ChBs P acE rEs
pressureéﬂﬁggugggt; a pressure-contacting mechanism capable of

pressure—contaéting the detour polishing part to the

inner'beripheral end surface of the round hole by moving

thedetourpolishingpartor‘thecirculgrsubstratewith

pressure-contacting; and a polishing part rocking

mechanism for rocking the detour polishing part

intermitﬁently'or continuously in a direction opposite

to the innef.peripherai end surface of the round hole

and polishiﬁg the inner peripheral end surface of the

round hole to be a chamfered surface or a round surface

by the detour polishing part.

Further, according to a device of a fourth aspect
of the present invention, the device further includes,

in the holding/rotating  mechanism: or the

polishiﬁg/machining hechanism, a switching/moving



Further, according to a device of a third aspect of the present invention,

.a substrate polishing device includes a hol ding/rotating nechanismfor

hol ding and rotating a circular substrate having a round hole at a center
part, and a poli shing/ machi ni ng mechani sm for polishing at |east an inner
peri pheraechahase ofhiab deurtbhobeidgfi chhagciardl movsivbgt pat d.cahe

pol i shi ng/ machi ni ng mechani smincludes a tape transfer nechani smfor
transfertihreg aape isbilnghtiape memttermismerdhyg drheopbilnuushy; Rt Ape
pol i shi ng mechani sm having an outward guide part and a return guide part, -
whi ch camogikt degt hes phbndmgftrape 40 benveatrwar ik s staren-¢oansfearied, havi ng
a detour guide part which can guide a turning portion of the polishing tape
gui ded t gdiei pubward aet bukdr gisd esued teotdebeti Sydevand i and dwdi ng a
det our .polishing part which can polish the inner peripheral end surface of
the roundthol epang Lonshshy afn a rshdewgled- Uehewa NG PO §121F ofe tded
polishing tape guided to detour sideward by the detour guide part; a

pressur excoRtLRE BG 1BONAPLI N caRARL 8 a0fe BEOSSUIEr £00h a6t 508 stthes €et our
polishing part to the inner peripheral end surface of the round hole by

movi ng t%éjf“‘é%e@é&égirnlgo@%rsthﬂ'igtﬂ"&rﬁiiﬁﬁltﬁﬁesﬂbﬁé!}aﬁér‘&’i é‘{bral

pressure-contacting; and a polishing part rocking nechani sm rocki ng the

det our p%'ﬂéh%]ﬂg.f%aéé LRt &f 'tf§ﬂhldy rpélgoatﬂéw@yélsxédﬁeac@inlrtesrééea

opposite to the inner peripheral end surface of the round hole and

s oy o S MEHNNE LRG| BISIAL, 200 M L6R Afg L DR IOU 01 Enk0 D2

chanf ered su ( f-a round surface by the I sSHi ng part. .
et PR o SRRt BR Y ST SH R PB0RR: b BLERAT chghent on
pdishin%ﬁ¥%2@§g§€§§g?¥é% a?éﬂ%é%@a ég?gggessure—contacted
at the outer pressure-contactinj position. Further,
according to a device of a fifth aspect of the present
invention, the. device includes a rocking mechanism for
rocking the tape polishing mechanism in a direction
crossing a transferring direction of the polishing tape
in the detour polishing part. Further, according to a
device of a sixth aspect of the present_invention, the
detour guide part includes two turning face parts, which
are for turning.sideward a outward-side portion; in a
butward—side portion and a return-side portion of the
polishing tapep from the outward guide part, and for
turning the return-side portion from the sideward

position to the return guide part, and further includes

apressure-receiving face part for guiding the polishing:



mechani smwhich is for swtching and noving at |east the tape polishing

. mechani sm and t he polishing part rocki ng mechani smfrom an inner
pressure-contacting position to an outer pressure-contacting position, and
t hereby polishing an inner peripheral end surface and an outer peripheral
*end surf sepoftuheed scdewasdbdbnr &thee hbbhetulraridey ofia cgolbiasti gt part and
- the inner peripheral end surface of the round hol e are pressure-contacted
at the i dreropressdrfoconeaetivngnpoptfliiehingdprhe sdetour pokitsteng part
and the outer peripheral end surface of the circular substrate are

pressur eacdadt ad ab &hkeoticer off essenveercontasperg pdsthicoprefamhher,
according to a device of a fifth aspect of the present invention, the

devi ce i Rglweesian,ockiadp resbanisnd or ivaakdy Nfla t Bephafre iEoinisde ngf -
mechanismin a direction crossing a transferring direction of the polishing
tape in the desous Paldsding P dchFuEt Reibbae¢ordisithiBed ideieei af a
sixth aspect of the present invention, the detour guide part includes two

turning {ACeHRALY fe WBLCH 1l Bafiph tEYRI NG Skdeward foput Wakdoydengorti on,
in a outward-side portion and a return-si.de portion of the polishing tape,

from the qutward gy de pardi gand, bpdSEni AG Hhe FeLuhR- shde pordihon from
the sideward position to the return guide part, and further includes a
pressure-r v c r idin h j.shi :

Cl Govar d by § hoBarIY {0 B Fose st s PS asr oty and  or Mrecei: g
polishin [ re. FE r cC ing .devi o S t ect of
the pr es%n n??}\%gﬁ% r(#r %%% Broglsls%ﬁgh e(%tg%ve?r%% a%gyp%}/?ei g\éqrrglcg(;“gigan

el astic material suych as rubbeg a synthetic resin or the |like, or a hard
mat eri al ©F Far PR&r iofRS §&C0tAFHG S0 a device of an eighth aspect of the:

present invention, a polis %n structure with tth.e detour polishing part
consi sting of the polishi : M cture or a wet type

structure. Effect of the Invention . As nentioned above, according
to the first oPstBERE H3PREt2BP Vithe 2HGREAL PONTaNt P B LT Ré ?ﬁntel?lﬁéri pher al
end surface of the round hole can be polished to be a chanfered surface or
a round RRPAEE BY WAIUiREEERA Y ot BVERG kPR cFRCulidiR_tibBEFAtRY By 2the
hol di ng/ rotati ng mechanism transferring the polishing tape intermttently
or conti rmdsERrdpaheo fapae remendr kR afREMP PRI GFESDNtACPFENG t he
detour polishing part of the tape polishing nmechanism and the inner
peri pher athand esierd ase rdfa ¢ e oroumd riveied by utrtifea pe edsurpo ittt 2 g
mechani sm and rocking the detour polishing part intermttently or
cont i nuousd yaiciridhe hai rectdwhaoppobiste a e the tirméro Jpdt hgherctia ehd gsur f ace
of the round hole by the polishing part rocking nechani sm

. mechanism, transferring the polishing tape

intermittently or continuously by the tape transfer
mechanism, pressure-contacting the detour polishing
part of the tape polishing mechanism and the inner -
peripheral end surface of the round hole by the
pressure-contacting mechanism, and rocking the detour
polishing part intermittently or continuously in the
direction opposite to the inner peripheral end surface

of theround hole by the polishingpart rockingmechanism.

-
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Therefore, the invention can inprove renovability of inpurities such as

. glasses, particles of a resin and the |ike, which adhere to the inner

peri pheral end surface of the circular substrate, and can inprove machi ning
qualities, such as a mrror-polishing performance of the inner peripheral

end surf3bemmiorke Iike inmagnhéen O ATORIOR E&MEEPLY IFA iRk the

i nner peripheral end surface to be a chanfered surface or a round surface.
Furt her mimgputheipal isshihg atsapel assgu dedatrd el oat wdr df reegdm ardnsferred
by the outward gui de part. and the return guide part, and the turning
portion efhd bhekeal whhictgatidyeer é s ogtih detin b e rdet oup hsd delardl by rtffecdet our
guide part. In addition, the sideward detouring portion of the polishing
tape gui dad e deti ey Bh dewaliss byatke dehdurcagui tiepparte i santder twgbe t he
det our polishing part capable of polishing the inner peripheral end surface
of the r hpkes angh thus,s aa CRARAG + ape 15 | ngetpri £ Pohashiengopart can

~ be forned. Therefore, the inner peripheral end part of the round hole of
the circyhal ;suhst Lale; 588 he RYd shed peepen byt Mé tihoré . beFog whistyrbed by

surroundi ng nmenbers, so that flexibilities in a machining position and a

| ayout can, be; hjyRvedn can cab¥itheSo1a6e0rdh 801 dhepseeguboaiforth
aspect of the i1nvention, in the holdi'ng/rotating nechani smor the

pol [ shi na/ TRGhI 11 00 MG ADIES B e 204 CALIY MDY NG, rBRGRABLSRA O

swi t chi ng/'moving at | eas e tape polishing mechani smand the polishing
part rocking fechani smfrgm an nngy ; BeSSULSs contacklng P@Si£,onpko an

outer pressure-contacting position, an there%y pol i Shing an inner

peripheral *end surface and an outer righ | &nd f circul ar
subst r at é?uWQFg/trheetldgpou%$%ﬁl?gﬁirnrge[)%aﬂr)? gh the |%ggr %glgr%ot%%glt end |
surface of the round hol e ateegressEre-co.t ﬁte%ipt tgg i.n

pr essur e- XUt GG AG PUSTt P Y akP fhe d&tdul "polHshing p34¥¥ion

rt and tﬁg out er
peri pheral end surface of the circul ar substrate are @ressu%e%coghacted at
phér

the out ert e eRQUAEIEIHE ak PRy IFoGHITRY FRuSS THRT 0Bt &F ikt “end
surface of the circular substrate can be also oli$hed to be a chanfered
surface otetopsust 16le PAEE: - ' ahB BRER R i ire? eI PPRGAL MM SuPface and
the outer peripheral end surface of the circular substrate can be polished.
Ther ef or egonhdimidg téygepabh 1 $ Ry nEak ame idipk@9edto detour sideward
bythedetourguidepartismadetobethedetourpolishing
part capable of polishing the inner peripheral end
surface of the round hole, and thus, a compact and small
detour polishing part can be formed. Therefore, the
innerperipheralendpartoftheroundholeofthecircular
substrate can be polished properly Without being
disturbed by surrounding members, so that flexibilities
in a machinihg position and a layout can be improved.
Further, according to the second or forth aspect of

the invention, in the holding/rotating mechanism or the

polishing/machining mechanism, the switching/moving



Fyrther, according to the fifth aspect of the invention, the device
.includes the rocking mechani smfor rocking the tape polishing mechanismin
the direction crossing the transferring direction of the polishing tape in
t he detour polishing part. Thus, a polishing action made by rocking of the
* pol i shi ngec&Far 3R bEcadded i soh L RAY OV LS nd tradH 3F Ag églﬁ bé&aRfried out
properly. Further, according to the sixth aspect of the invention, the

det our gmbde sgarngi nee ates itsw emchi hd e ape lpghsnawhp el tar BoEdri dr ni ng

si deward the outward-side portion, in the outward-side portion and the

r et ur n- sinde hpori $mn fofort henpdlnirshi ngrespey rerom it hacsdingrelogaitdeopart, and
for turning the return-side portion fromthe sideward position to the
return gubdanpariseangdriewddes - cocltides itke psessrer r ecedvi hg fedee part
for guiding the polishing tape turned sideward by the turning face parts to
det our ap@ifiyhigEehvi RGOt I pghRrressuead Thus adbeapdl ashiongdéape can
be guided to detour sideward and transferred properly, and the polishing

tape canphe jtyiansher ced siRatddy .o FwHbeliracaddisig ¢ orbfte sexantéd aspect
of the invention, the pressure-receiving face part is nade of an elastic

material cpuch AShHbhen i sahﬁax?tlbskitc a8 th e Of nhlde Ijdeei pak & hasdamt eri al .
Thus, the pressure-receiving face part can receive polishing pressure

pr oper | ysu'i‘fraté‘gré@r@heafé}ﬁh@ A9 1L e (B 8L uasPechneh ddegisweanteon, a

polishing structure wth the detour polishing part consisting of the

ol [ shi ngtane L. £y Lyne, SLEVGL ool & Y vpga St riel Ui s,  Lhe

polishin ructure can adapt to specifications of materials of the

ci rcul ar substi ale, gl 1 R0 FENGL LIPS EPIpkE 1 kena BLER RXPLANATI ON
OF DRAW R |
the circular substrate are pressure-contacted at the
;outer pressure-contacting position. Thus, the outer
peripheral end surface of the circular substrate can
be also polished to be a chamfered surface or a round
surface, and both the inner peripheral end surface and
the outer peripheral end surface of the circular
substrate can bg polished. Therefore, machining
‘operability can be iﬁproved.

Further, according to the fifth aspect of the
invention, the device includes the rocking mechanism
for rocking the tape polishingmechanisminthe direction
crossing the transferring direction of the polishing
tape in the detour polishing part. Thus, a polishing

actionmade by rocking of the polishing tape can be added,

so that polishing machining can be carried out properly.



Fi.g. 1 is an entire front view of an exerrbl ary enbodi nent of the present
I nventi on. Fig. 2 is an entire plan view of an exenpl ary enbodi nent
of the present invention. Fig. 3is a partial side view of an
exenpl ary enbodi nent of the present invention. Fig. 4 is a partial
" enl ar gedFpertsipect, i e cwireli ng tam téxempl ot ®apeditnelit tbe  heeprteisent
I nventi on. Fig. 5 1is a partial enlarged perspective view of an
exenpl ar y heyrhnslt gent gofi ddgpr esenc livdest taw. turning face parts,
whicharfzforturningsidewardtﬂmaoutWard—sideportion,_
in the ouﬁward—side portion and the return-side portion
of the pqlishing tape, from the outward guide part, and
for turning the return-side portion from the sideward
position to the return guide>part, and further includes
the pressure—receiﬁing face part for guiding the
polishing tape turned sideward by the turning face parts
to detéur and for receiving polishing pressure. Thus,
the polishing tape can be guided to detour sideward aﬁd
transferred properly, énd the.poiishing tape can be
transferred smoothly. Further, according to the
sevenﬁhaspectcﬁftheinvéntion,thepressure—receiving
face part is made of an elastic material such as rubber,
a syntheticresin, or the like, orahardmaterial. Thus,
the pressure-receiving face part can receive polishing
pressure properly. Furthermore, according to the eight
aspéct of the invention, a polishing structure with the
detour polishing part consisting of the polishing tape
L is a dry typé structure or a wet type structure. Thus,
the polishing structure can adapt to specifications of

materials of the circular substrate, polishing

conditions -and the like.
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Fig. 6 is a partial perspective view of a polishing tape of an exenplary

nner peeinded eheafd SHIr f hace Mk sBnan exesplarynenbodi ment of the present
nventi on.

. enbodi rent of the present invention. Fig. 7 is a partial perspective
view of a polishing tape of an exenplary enbodi nent of the present
i nvention. Fig. 8 is a sectional view illustrating polishing of an
I nner peripheral end BBIER cEXPLANAT EQ&ND A PRAWINIG §ent of the present
I nventi on. Fig. 9 is a sectional viewillustrating polishing of an
i nner peripherBligend susf ace wntth wan Exenpt avy eenbodi reENt e vEmiphiea py esent
i nvention. Fig. 10 is a sectional viewillustrating polishing of an
[
[

Fig. 2 1s an entire plan view of an exemplary
embodiment of the present invention.

Fig. 3 1s a partial side view of an exemplary
embodiment of the present invention.

Fig. 4 is a partial enlarged perspective view of
an exémplary embodiment of the present invention.

Fig. 5 is a ?artial enlarged perspective view of
an exemplary embodiment of the present invention.

Fig. 6 is a partial perspectiv.e view of a polishing
tapeofaulexemplaryembodimentcﬁfthepresentinvention.

Fig. 7 is a partial perspective view of a polishing
tapeofenlexemplaryembodimentcﬁfthepresentinvention.

Fig. 8 is a sectional view illustrating pdlishing
of an innef peripheral end surface with an exemplary
embodiment of the present invention.

Fig. 9 is a sectional view illustrating poiishing
of an inner peripheral end surface with an exemplary
embodiment of the present invention.

Fig. 10 is a sectional view illustrating polishing
of an inner peripheral end surface with an exemplary
eﬁbodiment of the present invention.

Fig. 11 is a sectional view illustratingpmlishing
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Fig. 11 is a sectional viewillustrating polishing of an inner peripheral
.end surface with an exenpl ary enbodi ment of the present invention.

Fig. 12 is a sectional viewillustrating polishing of an outer peripheral
end surface wth an exenplary enbodi nent of the present invention.

“Fig. 13 P§ RT5cbRNBHalPSA eRNGTASt BBE P HERICShiWHEBf 2dh DUEBP LFerY pher al

end surface with an exenplary enbodi nent of the present invention.
embodiment of the present invention.

Fig. 12 is a sectional view illustrating polishing
of an outer peripheral end surface with an exemplary
embodiment.of the present inyention.

Fig. 13 is a séctional'view illustratingjpolishihg
of an outer peripheral end surface with an exemplary
embodiment of the present invention.

Fig. 14 is a sectional view illustrating polishing
of an outer peripheral end surface with an exemplary
embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT

Figs. 1 to 14 illustrate an exemplary embodiment
of the present invention. The exemplary embodiment has
astructureforpolishinganinnerperipheralendsufface.
M and an outer peripheral end surface N of .a glass
substrate, whichis a circular substrate Whaving a round
hole Q at a ceﬁfér part, to a chamfered surface or a
rouﬁd surface. As illustrated in Fig. 1, the exemplary
embodiment, roughly speaking, - includes a
holding/rotating mechanism A for holding and rotating
the circular substrate W and a polishing/machining
mechanism B for polishing the inner periphe?al end
surface M of the round hole Q and the outer peripheral

end surface N of the circular substrate W. The
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Fig. 14 is a sectional viewillustrating polishing of an outer peripheral

. end surface with an exenpl aryenbodi nent of the present invention. DETAILED
DESCRI PTI ON OF PREFERRED ENMBCDI MENT Figs. 1 to 14 illustrate an
~exenpl ary enbodi nent of the present invention. The exenpl ary enbodi nent has

"a struct gica {961 B isdE A6 idly heRela ReknPBarst 1 €8d sSdithare t raM sndran outer
peri pheral end surface N of a glass substrate, which is acircular

subst r at ghaviAgarourd hale Qahng reentenpard . J&) As6hany ered,surpace or a
round surface. As illustrated in Fig. 1, the exénplary enbodi nent, roughly

speaki ng,irjtrg:w%%ean@@wi Bg/ 1 @&Ew%@%ﬁggi-sw\ fray C%SLEE%Q grpg?got ating

the circular substrate and a poli1sh hi ni ng

i shi i i “face M of |
boter pomesica A B gPRR RS Y B RHE P B 00 A D8, it PR B the

peri phera e cl Pcul ar ‘substrat’e
pol i shi ng/ machi ni.n chani .sm B includes a tape.transfer nmechapismC for
‘transfer iunlg&% B(‘E)‘Ir%sﬁﬁg&?%aﬁg Tt Lrl'.ﬁ‘l%t et;,?’t”?yB rllcsgh PRUSG: %/?Pagfjape
pol i shi ng mechani s havi ng an_outward guide part Cl and a return guide
ort 00 A ch ERATOU FECLRE ol RORIT Tafe TABIBE Gudhr aitedr nie
transferred, havin det our ,qui de part 03 which can ide a turning
portion EF4h& g £ER NG T APE T QUiHER 1Y BE TG YRAY FRUPAL 1T AhBRer red 1o
detour sideward, and havi ng a detour, polishing part K which is capabl e of
“pol i shi nga®e T fnereseF PR C4 t BaH 4 drE Bté W gFaPﬁef?%ﬁ&l h8I%e &P Uand

consi sts of the sideward detouring portion of_ the polishing tape T guided
to detouIEAALd R EhE3FetBr 2gdicdecpar P@Bisging part K which

is capable of polishing the inner peripheral end surface
M of the round hole Q, and consiéts of the sideward
detouringportionof thepolishing tape Tguided to detour
sideward by the detour guide part Cs; a
pressure-contacting rﬁechanism E "capable of
pressuré-contacting the detour polishing part K to the
inner beripheral end surface M of the round hole Q and
the detour polishing part K to the outer peripheral end
surface N of the circular substrate' W by moving the
circular substrate W with pressure-contacting; and a
polishingpart rockingmechanismF for rocking thedetour
polishing part K intermittently or continuouély in the
direction opposite to the inner peripheral end surface
M of the round hole Q and polishing the inner peripheral
end surf.ace Mof the round hole Q and the outer peripheral

end surface Nto be a chamfered surface or a round surface

13



pressure-contacting nmechani sm E capabl e of pressure-contacting the detour
.polishing part Kto the inner peripheral end surface Mof the round hole Q

and the detour polishing part Kto the outer peripheral end surface N of
the circular substrate Wby noving the circular substrate Wwith

" pressur enGORACtd 880 uanNh &1 Pehiisty NGga par tk  oCkh Ngda@aahash S Bk tfiors | ocki ng
t he detour polishing part Kintermttently or continuously in the direction

opposi tech@ thexknnera peri phesghiandhsurfiace Moofr 1 hereeundyhelhe Qand
- polishing the inner peripheral end surface Mof the round hole Q and the

outer peLi C a e face - f |
by he' e aur BoT L T par £ oK e ion (o ¢ kel Thes ot fears surtace

Cro Rl g5 PN 2 LSOO JECha o B0 o 19

and novi ng t he rom an i nner

pressur LSOl AGLLNG ROPLLLOR N oL W 6B Lo et o, Bl Sl ng oK anc

ngszg[géﬁTﬁéﬁﬁﬁg’ﬁé&@“x°§£%réﬂé”fH%%&p%gffé %%é%wéghogdffé%ethCh

M of the round hole Q are pressure-contacted, to an outer
pressure-contacting position L, at which the detour
polishing part K and the ocuter peripherai end surface
N of the circular substrate W are pressufe—contacted,
and for polishing the inner peripheral end surface M
and the outer peripheral end surface N of the circular
substrate W.

In this case, the aforementioned holding/rotating
mechanism A has the following configuration. As
illustrated in Figs. 1 and 3, the holding/rotating
mechanism A includes a laterally moving base 2 slidably
provided on a machine base 1 with guide parts 2a and
2a and slide parts 2b and 2b. A threeroll set 3 is located
on the laterally moving base 2, whefe the phree roll
set 3 includes a fixing roll 3a, a drive roll 3b, and
a press roll 3c which can hold the outer peripheral end
surface Nof the circular substrateW. Among theserolls,
the fixing roll 3a is free-rotatably supported by a

free-rotating shaft 3d axially supported on the

14



pol i Shl ng part K and the outer peripheral end surface N of the circular
_substrate Ware pressure-contacted, and for polishing the inner peripheral
end surface Mand the outer peri pheral end surface N of the circular
substrate W In this case, the aforenentioned hol ding/rotating

~ mechani smaA hasy t hemball o e seonf | guraki a-ivAs tbhustywted arikigs. 1 and
3, the holding/rotating nmechanism A includes a |aterally noving base 2

sl i dabl yapHovided c@y aphacdi B dasend Wb Boqui slg pard$idac@ngdc 2aand slide
parts 2b and 2b. A three roll set 3 is located on'the laterally noving base

2, \A/nerelglgeeltahifg ﬂ&vin@%aée‘i‘%'l%dgsdﬁﬁr'ﬁﬂgﬂlh 234 338, alibye d0l1 3D,
and a press roll whi ch can hol d the outer peripheral end surface N of
the circplar syéﬁsagatrpefwbéw%%hssw&é'§ot e ALXIR £01 b3 334 S

free- rotatab y support y a free-rotating sh d axially supported on

"ot at | ngHBESY SF Sgr Ge R aga A %T S ERaY dhe R A A Y

driving
haft 3e . tat i
suppor L1 Aot APRERT rt%h okt b’ yro%éx ga%teeﬁaipe‘?e%#sﬁ%ar%% um
shaft. Accor t e oute her al urf ce N of ttf rcuI ar
SUnst § at Soqaade, ﬁm Gl RN P A F PV

manual | y or by, a.feedi n and takl ng- out machanl not il ust ted, and is
suppor t edhsy $1os8g R‘dﬁ tng t?engugﬁ‘(?rtqﬁbvﬁr rﬁ%ﬁf@c‘?m%‘i‘ﬁétglyna‘?ﬁ line
position to a solid line position in Fig , the press roll 3c cones to be
in contaf¥ ®i ERSHDuRes Eé?ﬁ%r%F%ﬁ‘&%?ééé‘ ROgf itheUgFrémes
substrate W and three points of the circular substrate Ware held by the
three rokRndkéts IuprPudiory hetRpReng RATK A9 the EYRROESUNSBHRTENd t he
press roll 3c. Inthe holding state, the rotating notor 3f is driven so
that the3&ifransn e iaesyWiserrreaisd on ‘é@rﬁjsalcléi]ﬂérneﬂﬂzoéfl G ¥enr ound
hole Q by the driving roll 3b.

in Fig. 3, the press roll 3c comes to be in contact with
the outer peripheral end surface N of the cirdular
substrate W, and three points of the circular substrate
W are held by the three roll set 3 including the fixing
roll 3a, the drive roll 3b, and the press roil 3c. 1In
the holding state, the rotating motor 3f is driven so
that the circular subst';rate W is rotated around a center
. Q; of the round hole Q by the driving roll. 3b.
| In the exemplary embodiment, the tape transfer
mechanism C. has the £following do_nfiguration. As
illustratedinFigs. 1 and 2, the tape transfer mechanism
C includes a delivering reel 5 and a winding reel 6 which
are free-rotatably located at a tape machine body 4 at

an upper part of the machine base 1. Givingback tension
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In the exenplary enbodi nent, the tape transfer mechanism C has the
.following configuration. As illustrated in Figs . 1 and 2 , the tape
transfer mechanism C includes a delivering reel 5 and a winding reel 6
which are free-rotatably | ocated at a tape machi ne body 4 at an upper part
"of the maghtne Q%Fiéhi@?/itf@ bagk wicrnsfied alrbiihe polel s Ngveapendd wounded
around the delivering reel 5 Ey a back-tension notor 7a in a back tension

mechani sprg,) & feedifgpheld- Bbn£obat adoby @ feedilng: NBhek 8geaBd cn
narrowi ng pressure roll 8c in a feeding nechanism8, transfer the polishing

tape T iﬂ&%@ﬁ:}éﬂt% y c?orfet‘éwfﬁﬁwﬁys broshhe deli yerd 8gikeehok i de to
the wnding reel 6 side through the tape polishing nmechanism D, and the

f eedi ng pyt a : Malol 4 ' LM 8¢ so that
the pol | SR B8 L AR ST e andrry rog BD reers s
polishing tape T used in th xenpl ary di i or_ exanpl e,
coati ng gr‘ gﬂ%fllsln%ﬂ i%glc? angsl‘ls\r}gllgéai ﬁggﬁavﬁgkaeéﬁe gt%eelr})r:%%\ dopgrti cle
size of alum.num oxi.de, _.chroni.c oxi de,_ sil.icon_carbide,.djanpnd, t he

li ke on 5°P&se Waterital 558 %l%ea)éﬁ%ly\égfelrngr i F° la %Eﬁiﬁi,e gpgl &}ﬁé a foam
film a flocked fabric, or.the like, In addition, .the. exenplary .enbodi nment
my use HiFERYFEDOIG SHiGRY t&?%‘é?ﬁr’éﬁﬁsf:ﬁgeapfi&ﬁsgh}lﬁa %ﬁgavﬁjt%ma
structure in which the fixed abrasive grains adhere to.sqgh t he eri al
and not Bsi fig*@ FBBrifeREing MREPYpE Pof PERIGRF stiGetury h@?n&eane%ol i shi ng
tape with a structure in which the fixed abrasive grains adhere to the

mat er i al 6aid & uppPeilig BeFHEM 3Rt 8fo Sfer B8Rt pot§ sRPig, St WétP e ype.
polishing structure using, as a polishing tape, a woven fabric, a nonwoven
fabric, T i1s wound around the winding reel . :

The polishing tape T used in the exemplary
embodiment is made by, for example, cdatiﬁg or coupling
fixed abrasive grains having a predetermined particle
size of aluminum oxide, chromic oxide, silicon carbide,
diamond,orthelikeonakmsenwterialsuchasa;mlyester
film, a metal, a cloth, a foam film, a flocked fabric,
or the 1like. 1In addition, the exemplafy embodiment'may
use a dry type polishing structure using a polishing

. tape with a sﬁructurejjlwhich.the fixed abrasive grains
adhere to such the material and not using a lubricant,
a wet type polishing structure using a polishing tape
withastfuctureinwhichthefixedabrasivegrainsadhere
to the material and supplying a lubricant to perform
polishing, or a wet type polishing.structure using, as

a polishing tape, a woven fabric, a nonwovern fabric,
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a foamfilm,or a flocked fabric, in which the abrasive grains are not

. fixed,"and supplying an abrasive containing free abrasive grains.
Therefore, the polishing tape T described herein includes a polishing tape
with a structure in which the fixed abrasive grains adhere, and a polishing
“tape Wi td Boatr ddtlini e o n avhi Thckke ffiadedi ahr dsi wé igriai trise dobnats iadher e.

In the exenplary enbodi nent, the tape polishing mechani snD has the

fol | ow ngreanfd guaki ofo tAMgUNte g basel 9 dspphyiter amt hebkape wachi ne
body 4 located at an upper part of the machine base 1. As illustrated in
Figs. 4 apdcmitheqt ape- &0l ishiag iRchagirsmdy has, Tale #dieomeUNt it1ge base 9,
a groove-shaped outward guide part Cl and a groove-shaped return guide part
C2 whi ch,gan gui dg the el isshi ng; bare hk o1 he; autivardir ety nikmansg er red,
and has a quadrangul ar prismshaped detour guide part C3 which can guide a
turning 99?@ @1 9 o %ﬂ%ﬁé?%ngntﬁﬂgc-h gyded Loy l?ﬁoras ive grains .
outward/return-transterred, to detour sideward. A sideward détour portion
T3 of the .palshi tap .5 Whi iLS; qui t tour, si-devar 4.y he

det our gﬁF%glkgfthg;gc§ﬁ§§1¥gigg‘k%gg%é?ggp %o??shlnbéparﬁ%k caﬁ% | e of
polishing.the. inner peripheral urfac round hole Q 1In the
exenplarghgnﬂ%ﬁfﬁent, ?%gggéi6ﬁfggE?Hé£%a§9¥%%L?%§?&des two turning face.

parts 10 and 11 cutout b% %f, which are for t rnin% sidemaﬁd % 
f orwar d- si de poft %6 T4X MR ey 1 § TPEE portFol *PF aRA1a et n-si de

portion T2 of the polishi a T,.fron1t%e out rd-guigg art A, and for
turni ng PRETER UPA-RIOGS Bg‘%ttff)gﬁofélrﬁgo?ﬁ? égéﬁ%%\ﬁb?)& ‘de ﬂguﬁlotsji?‘%]on to
the return guide part C2 via the sideward detour portion T3, -The detour
gui de paPP S §uiEhSICYREPGIEN at Bredst 8- PG VR RgPPRE & PR 12%having a
freely-rotating roll shape, which is for guiding the polishing tape T
turned sPdeddr OBL ¥ HRAY br AEn§hEaf@ Patps PO Sthd 11 4% et Bt @i for
recei ving polishing pressure. In the exenplary enbodinent , the pre
s sure receiRiqg.fdcerphr:. 12hes tiele BP ldflei B9t e Thaeicdl ZdthSas
rubber, a synthetic resin or the like or a hard material. Wen the pressure
recei vi ngtf adee ppount2ing hade of, thegebastd cshaped aut VR hrassdfe
receiving face part 12 can absorb excessive polishing pressure.
. part C; and a groove-shaped return guide part C; which
can guide the polishing tape T to be
oﬁtward/return-transferred, and has ea'quadrangular
prismFshaped detour guide part C; which can guide a
turning portion of the polishing tape T guided to be
outward/return-transferred, to detour sideward. A
sidewarddetourportionT}offthepolishingtape’r,which
is guided to detour sideward by the detour guide part
C,, comes to be the detour polishing part K capabie of
polishing the inner peripheral end surface Mof the round

hole Q In the exemplary embodiment, the detour guide

" part C; includes two turning face parts 10 and 11 cutout



The pressure-contacting mechanismE has the follow ng configuration. As
illustrated in Figs. 2 and 3, a pressure-contacting base 13 is slidably
provi ded on the guide parts 2a and 2a for sliding and guiding of the

| ateral noving base 2 with sliding parts 13a and 13a. A cylinder part 13c

“of a pr egzum%-"p,orm@%hnarc‘eylﬂ'@.@letulﬁbihg BRI REran at s Pregauergont act i ng
base 13. cylinder rod 13d of the pressure-contacting cylinder 13b is

connect egdowitiohher| at aral oA/ ngo base &- s Adet oppart beht t3e {0a a4j usting
a pressure-contacting positionis screwed to the pressure-contacti ng base

13 penet gatden ash @S 86 i dnof, e thid &l i Bevidy thase 2, A-dgachpart of

the stopper bolt 13e-is fornmed at a stopper part capable of adjusting the

pressuresetacti 9giResidd 00 6f thaql 2ler aly PRYHRY hase-Leurnlthe ghrcul ar
substrate Wis noved w th pressure-contacting so“that the. detour polishing

part K apd.i 8{1 g?fefa %g%ﬁ%@& dsgit”%e%‘é&fqaﬁ%%@} fde %Qg%dtgoél'?e Qqan-fhe

pressure=contac ur polrshing part and the outer peripheral
end surface of _the _ci I u rate re-cpnta :

The poligﬁfhgep%?ftrgek&%é'%%g%agﬁéﬁl ﬂ%isgﬁéﬂf%ﬁégaﬁgéﬁ%gﬁﬁigﬁ#@%ion. As
illustrated in Figs. l.and 2, a .rockjng base 14 is praqvided.at the_nachine
body 1 sge%so‘lué be Tap&b6l e of2béi ng rbécke er'%‘rlfeﬁ'ue rolcri(cf%édgﬁaft 4a. 1n

ddi ti on, Ki ng notor ,14b_f i t he. Ki ft 14a | I
pr ovi ded e 4 Rt R T Body 4208 BEFL] bag ABBAACI RS bASEOLAL 18%pr ovi ded

at- the rocking base 14 so as .to be vertically-adjustaple, with a raocking

groove p&Qt 4HNERE ariutf BstierdtC Hof B P49 ahl Sa PiaickS BAdS dra® ndvi ng
base 14f is provided at the vertically adjusting base 14c so_as_to be s 1 i
dabl e WEtH Rt de P& 449 ahd C1 4 HRETS itFE PR RE PR Gpd 11 to

détour and for receiving polishing pressure.

Intheexemplaryembodiment,thepreséurereceiving
face part 12 ismade of anelasticmaterial such as rubber,
a synthetic resin or the like or a hard material. When
the pressure receiving face part 12 ismade of the elastic
maﬁerial,thepressurereceivingfacepartZUannabsorb
excessive polishing pressufe.

The pressure-contacting mechanism E has the
following configuration. As illustrated in Figs. 2 and
3, a pressure-contacting base 13 is slidably provided

- on £he guide parts 2a and 2a for sliding and guiding
of the latéral moving base 2 with sliding parts 13a and
13a. A cylinder part 13c¢ of a preséure—contacting
cylinder 13b is mounted on the pressﬁre-contacting‘base

13. A cylinder rod 13d of the pressure-contacting
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14h. Further, a back-and-forth noving notor 141 for noving the back - and-
.forth hoving base 14f back and-forth and a ball screw mechanism 14j are
provi ded at the vertically adjusting base 14c, and the tape nmachi ne body 4
is mounted on the back-and-forth noving base 14f. Accordingly, in

“this poné%qwrﬁiéfml3bhfsd_eque@@bbsb»iirtgl pae Kak® ROBiddonad ba e
opposite to the inner peripheral end surface Mof the round hole Q of the"

circul ar,substrage Wy ngrﬁ_girng frgward the backor andgjdgrthgmoving base
14f, and the detour polishing part Kis provided to be capabl e of being

rocked by LQGklSg-ERR TACKLRG ggﬁss%f&eun% center,axialc bing f of the

I A,
o RATOIE Y 0 R e et S A e
e e L o ok B
!SlN: ?i?\rﬁgggﬁdﬁ%v?i ?rg‘ﬁag% ?_,tdﬁd% PPRfET pﬁarﬁ%l a%;t%aogy?ig?lagrtjl%gfor
S TR S X S P Bt B i 1

novi ng base 2, and a control nenber 16 _is provided at .
base 2. . The circular substrate W 1s moved with

pressure-contacting so that the detour polishing part
K and inner peripheral end surface M of the round hole
Q can be pressure-contacted and the detour polishing
~part K and the outer peripheral end surface N of the
circulaf.substrate W can be pressure-contacted.
| The polishing pért rocking mechanism F has the
following configuration. As illustrated in Figs. 1 and
2, a rocking base 14 is provided at the machine body
1 so as to be capable of being rocked with the rocking
shaft l4a. In addition, a rocking motor 14b for rocking
the rdcking shaft l4a is also provided at the machine
body 1. A.Vertically'adjusting base l4c is prdvided at
the rocking.base 14 so as to be vertically-adjustable
- with a rocking groove part 14d and an adjustment bolt
l4e, and a back-and-forth moving base 14f is provided
at the vertically adjusting base 1l4c so as to be slidable

with guide parté 14g and 14g and slide parts 14h and
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the lateral noving base 2. Further, a control bolt 16a for an inner pre s
.sure -"contac t ing pos i tion H and& control bolt 16b for an outer
pressure-contacting position L are provided at the nachine body 1 so as to
be adjustable to advance or retreat. Accordingly, in this configuration,

~the hol dijng{ rot%nglé’@chgnlbs{%ﬁ LS "E%Elﬂﬁd “?f%iou vq},g(T mytshe ppner

pressure-contacting position t he [ s i ng part K and

't he Innel;nOQ,e{ ghceﬂgl .gghelﬁrcj afgr%%ok/]].%i%%{gde I?L%lfeback nd {or

pressure-con ted out'er pressure- acting position E%hi ch

t he detour_ poli fgvpart and i he .outer perl heral end, s rf%ce PI of the
ci rcul ar 3tfbsfr agf%rﬁ?’es%%? UM Actdd 86 S MRFOVHE T Ané- pEPEpher al
end surface M an uter r heral end surface N of the circular

Substr at & 4ot E2dhY SHELET 558 PRES At oratt Siid 5@@%%?@@?8@8 i f ace.

I n addition, a rocki ng mechani sm for rockl ng the tape polishing nmechani sm D
in an ar fow %I Peem tordi RTFi e 1 235k, 3B Apric BBd At Hedigh 3%e i g‘l
illustrated in the drawings. The arrow direction is a direction cr055| ng
the transfer df\rcé‘é?t?%hn@fl}fhelﬁolti]%hﬁngc@laﬁé‘ﬂulﬁlt#ﬁé‘ detBEr HOFPEAI ng part
K. As for the rocking mechanismto be used in this case, for exanple, a
rocki ng mechhfhdémhavrng dh eecBREAIG PR st uBEUCPRARIEE tRlophed. The

eccentric ri ng structure i ncludes a
inner peripheral end surface M of the round hole Q of

-the circular substrate Wby moving forward the back-and-
forth moving base 14f, and the detour polishing part
K is provided to be capabie of being rocked by rocking
the rocking base 14 around a center axial line P of the
.rockingshaftl4a. ThedetourpoiishingpartI(isrocked
intermittentlyoréontinuouslyinthedirectionopposite
to the inner peripheral end surface M of the round hole
'Q, so that the inner peripheral end surface M of the
round hole Q ié polished to be the chamfered surface
or the round surface by the detour bolishing_part K.
In the exemplary'embodiment, the switching/moving
mechanism G has the following configuration. As
illustrated in Figs. 2 and 3, a cylinder part 15a of
a cylinder 15 for switching and moving is provided at
the machine body 1. A cylinder rod 15b of " the cylinder
‘15forswitchingandmovingjA;connectedwiththelateral

moving base 2, and a control member 16 is provided at
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rocking notor, between the back-and-forth noving base 14f and the tape

. machi ne body 4, an eccentric ring nount ed on a main shaft of the rocking
notor, and a cam plate having a structure in which an outer peripheral
surface of the eccentric ring is pinched at the opposite positions can be
used. 1 n .y d'fé@@ra}lhﬁ]ot\?ipr? l%'élls(éh ng CJ‘@&E‘{?WQ £an ke 1 9eked Pyaa
rocki ng mechani Smwi'th various kind of "structures.

Si ncet heexenpl ar yenhodi nent hast he af orenent i oned confj guration.. t

ol roul ar CATbar EE N P CEUBbT T el SR GEy b SRk FE AR eSS

hol di ng/ rotating _nmechanism A, the outer peripheral end surface N
ci rcul ar P&bst ?'glbe FsoRel by t ﬁé%?&%%’dﬁ%é?%% PRELtion
hol di ng/ rotati ng  nmechani sm A and rotated by the rotating nmotor 3f, the

pol i shi nG AAFE O T1AE S ranEPer PG iR erwP E¥ehtdS 36t CQoRE AGITTI5ABY  t he t ape
transfer mechanismC, and as illustrated in Figs. 8 and 9, .the ,

back- andtr t RAVRARRE bade 1F L RE -t ape POISSH hBIdechanit&m -8 Sadvanced
by the back-and-forth noving notor 14i, so that the detour polishing part K
i s positicoreligurapbeinti ohheppesiltd ne/ rRé dthies perFbhRErEMeAd &6rf
aceMof the round hole Q The |ateral noving base 2 is pushed by the

pr essur e<ooht adEih@ eyl naded 3trnattAChédnor t hEeFsassar ECFdm@ei PAg base
13 in the pressure-contacting nmechanismE so as to pressure-contact the

i nner pempghetalorenil, sartf adel dhot tched pbndr hod & i@lofng hpagity ciil and
substrate Wto the detour polishing part K The rocking base 14 in the

pol i shi ng par & nhecki pg rigdiemna 3mek d ss vadlesdke | Mt erfmithentropror kodki nuousl y
by the rocking notor 14b around the rocking shaft 14a. By rocking of the
rocki ng lgase 1l4ret he detessupa i sbhrg Ppaet K i s vockedtinet ermdtientd y or
continuously in the direction opposite to the inner peripheral end surface
M of the gessduial ec@ntByt Deki Ko of ttien det out pahishi nghparde Kour
intermttently or continuously, the inner peripheral end surface Mof the
round hO';?o'Qig@a&rb@dIBQHtsfk%d& beet B chanperedsarhacerdd IusiEaked in

Fig. 10 or the round surface illustrated in Fig. 11. Accordingly, the

renovabi |y tye Of pleMRUML 4| €8 YSUGH, 88 ghaSSeS r Pap LG Asr O R dest feand the
| i ke, which adhere to the inner peripheral end surface of the circular-

substrat & - be. Laps gyed. g%ggiélﬁé&!aﬁf edd'® JRELERI NG, qHat hEi §8cguch as

m'_rror-posf?s i ng performnc e i nner peripheral end surface M and the

i ke, can be.inproved. In addi.tiaon,,t i r ri a a M can
be poli sk%%lréggﬁpﬁ@a oeﬁledqt%%rg ant el\geg%suér}?accéggr&ﬁhh%h%&?}dtsﬁgygcgf

Furthennggé %@ifg%é%hkggﬂén%%e chamfered surface or the round

01L t he

surface.

In addition, a rocking mechanism for rocking the
tape pol'ishing mechanism D in an arrow direction in Fig.
14 may be provided although it is not illustrated in
the drawings. The arrow direction 1is a direction
crossing the transfer direction of the polishing tape
T in the detour poiishing part K. As for the rocking
mechanisnltohk'usedjjlthis case, for example, a rocking

mechanism having an eccentric ring structure can be
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is guided to be outward/return-transferred by the outward guide part Cl and
_the return guide part C2, the turning portion of the polishing tape T is
gui ded to detour sideward by the detour guide part C3, and the sideward
~detouring portion T3 of the polishing tape T, which is guided to detour

" sideward_b det o ui C3, 1S de_t e .de r, _pol Lshing
part K cgp% gg’gf' poﬁhs i r%a’g cf%gq:itrnlrcér fplerrlgqi)l‘h%tf]zi C%ﬁ#%urjf%%ggﬁle%f %he round
hole Q Thus, .the co

- ac nd smal |, det our pol Lshin art K _can be formed.
ey efor & ST hbben T LR, Potaras Tod b RS 07 LEE S hnd S E55t 1 he
circul ar _supstr t?]SeWcan be palished }Froperl% wi t hout bejng di sturhed by
sur roundi &0 T8RS AAE PR FY 48T HiC S SRecht AT HIG 4T bR%nd a
| ayout can be inproved. The exenpl ary enbodi nent is provided with
the swit & Ry BBvirng et haRifshiEe HAFKH 1S PBF oW t2RANG &7 MYVRRE t he
hol di ng/ rotating mechanism A fromthe inner pressure-contacting position H,
at whi ch hiaeiget au? tpolcitsh gt partiRhapd PHE 9 hRa T pepeglrer slvuehdcsurface M
of the round hole Q are pressure-contacted, to the outer o
pr essur e<cbtEce FRGPost €irom € 1 sap 1nlsilehd Efet Bet @BP ool i s RioFd hapRsK and
the outer peripheral end surface of the circular substrate Ware
pr essur e-contlaetwsle dandIinsafiohl tpobhshthg thes mpeekl pbiinghaealhamissur f ace M
and the outer peripheral end surface N of the circular substrate W Thus,
as D can be rocked by a rocking mechanism with various kind

of structures.

Since the exemplary embodiment has the
aforementioned configuration, the circular substrate
W is. supplied manually or automatically to the
holding/rotating mechanism A, the outer peripheral end
surface N of the circular substrate W is held by the
three roll set 3 in the holding/rotating mechanism A
and rotated by the rotating motor 3f, the polishing tape.
T is transferred intermittently or continuously by the
tape transfer mechanism C, and as illustrated in Figs.
8 and 9, the back—and-forth moving base 14 of the tape
‘polishing mechanism D is advanced by the):éck—and-forth
moving motor 14i, so that the detour polishing part K
is positioned at a position opposite to the inner
peripheralendsurfaceb&oftheroundholeQ. The lateral

moving base 2 1is pushed by the pressure-contacting

cylinder 13b attached to the pressure—contacting base



t{tustrated in Figs. 12 and 13, the outer peripheral end surface N of ‘the
.circular substrate Wcan be also polished to the chanfered surface or the
round surface. By operating of the sw tching/moving mechanismF, the inner
peri pheral end surface Mand the outer peripheral end surface N of the

“circular 1%Ub§h(rjaék?e Weladls Igzﬁr%o-'ééﬂteﬁc tﬂ@%gfn%@ham%gﬂﬁﬁhiéu ng ;opepabi lity

can be i nproved. urther, e exenplary enbodi nent 1 ncludes the

r ocki ng ﬁ%@-fc%[]négg@ i%d gﬁang@gie?@%'i!p%bépglggma@iu £ Lyt he

direction crossing the trans ection o e polishing tape T in

~ the det ouyr, | i shi par : u al i shi i on .caused by rocking of
t he poli gﬁeggotuyu&%%alng%ogd%ggéislég%lﬁaatf %olﬁl?%ﬁ?%t&engc ?lr#ﬁqn% dg%tnolﬁg carried
to the e enbo

out properly. nore. Further, cordin xenpl ar i.ment, the
Got onr D FBE B Bt e SR b B8 il e S SR By v OO L st o
turning the outward-side portion Tl, .in the outward-side portion Tl and the
r et ur n- siPAe pof PFEF 2 BE P HBMN Shitry FAFESE 1P6ATHeE bEAENA §hi de part
Cl sideward, and for_turning the return-side portion T2 fromthe, sideward
posi ti on ¥t hRUP&S Y k@ﬁitd'ée 6é’rctk70129'lfﬁ‘ét8é“t oGP Furde paMe EPFkAPHer
i ncl udes the pressure-receiving face part 12, which is for guiding the
pol i shi nFhdbe 13 ur nBY SPESWETH By EPRer BGEH- 2 aR7 99 ¥hcd FadstaBTand 11,
and receiving gql i shing pressure. Thus, the pressure-receiving face part
12 can gwWddel $héngol i BRitity t &pe TSt o BVeCHAD si devwae dmpitdRtyy. and
transfer the polishing tape T smoothly. Further, according to the exenplary
enbodi remonisinge ushey piessuhe recet LA aeppgerit a2 tics whde iginan el astic
mat eri al such as rubber, .a synthetic resin or the like or a hard material,
the pressugeipkeeialdi rgpd acerfpace M of the round hole Q. By rocking
of the detour polishing part K intermittently or -
continuously, the inner peripheral end surface M of the
round hole Q can be polished to be the chamfered surface
illustrated in Fig. 10 or the round surface illustrated
inFig. 11. Accordingly, theremovabilityof impurities
such as glasses, particles of a resin and the 1like, which
adhere tothe inner peripheral endsurfaceof thecircular
substrate, can be improved, and further, the machining
gualities such as m’irror.—polis:,_hi_ng performance of the
inner peripheral end surface M and the like, can be
improved. Inaddition, the inner peripheral endsurface
M can be polished easily to be the chamfered surface
. or the round surface. Furthermore, the polishing tape

.T is guided to be outward/return-transferred by the '

outward guide part C; and the return guide part C,, the
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12canr ecei vepol i shingpressureproperly. Furthernore, according to the

. exenplary enbodi nent, the polishing structure by the detour polishing part
K including the polishing tape is a dry type structure or a wet type
structure. Having such the structure, the substrate polishing nmethod of the

- present ‘E’&?’fpiﬁggp%@@%vﬂﬁ%tf ?ﬁgéﬂtiéﬂiigecﬂifa&atri Q@lgﬁi@%t@rié' s of

the circular su rate polis condi ti1 ons, ‘and the e.

the ci ; | . ns,”and the | Tke.” =
net oad 87 SHEE pP At £F Boatit Rg echaR S Tt npBRE LFbsehr L aha

ihnstead 0 i ng mechani sm’ e presen i ment
aving a styucture.that the circular_substrate Wi ved Wt
-pressure-sc}oiﬁ%%ﬁingegoo%)ﬁéfigt Ré)rtlte;t%ﬁr% 0 Fs%gﬁgpﬁzlrftﬁrgﬁggﬁd,tt 2%i hher

‘peripheral end surface of t d .hol - tacted, th
oressur e it gt E- 08 RARTR220) 6t e (faf otre otanr
polishing part K is nmoved with pressure-contacting so that th

pol i shi n§3Far €K ARI"EHE FAMS t%e% TUr BA 1§Iﬂi‘r3f %@am@fK Fﬁ%%i}%grhol e Q

are pressure-contacted. In this case, a simlar actional effect can be
obt ai nedof polishing the inner peripheral end surface M of the

round hole Q. Thus, the compact and small detour
polishing part K can be formed. Therefore, the inner
peripheral end surface M of the round hole Q of the
circular substrate W can be poiished properly without
being disturbed by surrounding members, so that
flexibilities in a machining position and a layout can
be improved.

The exemplary embodiment is provided wiﬁh the
switching/moving mechanism F, which is for switching
and moviﬁg the holding/rotating mechanism A from thé
inner pressure-contacting position H, at which the
detour polishing part K and the inner peripheral -end
surface M of the round hole'Q are pressure-contacted,
to the outer pressure-contacting position L, at which
the detour polishing part K and the outer peripheral

" end .surface of the circular substrate W are
pressure-contacted, and is for polishing the inner'
peripheral end surface M and the outer peripheral end

surface N of the circular substrate W. Thus, as



Further, the sw tching/ noving mechanism G has a structure of sw tching and
. moving the holding/rotating mechanism A fromthe inner pressure-contacting
. position H, at which the detour polishing part K and the inner peripheral
~end surface Mof the round hole Q are pressure-contacted, to the outer

pressure- [ oslti , | eh.the o] polishin rt -K and
t he outerlclglgélgg%gr%&)e%g su%%’cei‘kl \O%H(gh%tjdi rtgﬁ ar B§u%st§§#§wegrrél
pressure-contacted, f | ishing. the inner peripher end surface M and
Phe-out oF Par T phers® hd SuFPace N of iete SHPEGTH S dbsErat & n™ Fefever.

t he swi tching/povjin chani sm G can _adopt a structure of. switching and
movi ng aPd BhShorhe%t BBE BORTSHE RE Cn8tHT S OF dndethEUBEl ALHTRL Par t
rocki ng nmechanismF in the ﬁolishin /nacﬁjnin mechanj sm B fromthe inner
pr essur e FSoMREE Aivg Pbs? i BASHS Wat E QR EE 4 RRY d&odte pBRASH ™G paf K and

t he inner peripheral end surface Mof the round hole Q are
pressur el AR Y1 PHE Thée Dubet Uprassaurt Aduhttde? itigt SpoBREIGH €Y 24t whi ch
t he detour polishing part K and the outer peripheral end surface N of the
circul ar Stk 2CWhPE pRessuF EVdGH &Mt TRGe Pold B A otlies R afer

peri pheral end surface Mand the outer peripheral end surface N of the
circul ar Tubsefetre, the mapdritthergopPeidleipidsergrannhentindr dsedot
limted to the aforenenti oned exenpl ary enbodi nent. The structure of the
hol di ng/ r ot at i Fgrmelchani shé, exdwmnglaogt uesdbodfindetpalnshiudgs whehi ni ng
mechani sm B, the tape transfer mechanism C, the tape polishing mechani sm D,
t he pressuwektant actealgpmiéshanifsm E,robeipg itlshi ngapart prodcks mgngechani
smF , the swtching/noving mechanism G and the |ike, the material, the
struct ur encadiflahiien ikd roft Hdel poeicghiow ¢ apesTreartibe subhatier nbdigf i ed and
designed. Further, dry type polishing or wet type polishing can be used

accor di ng 1 Pea tMREhoRH PPeSpPetifsiCiaiyabpe T in tAecoediongt p.o ltieh expec t ed

obj ec t ive can be realized sufficiently.
part K. Thus, a polishing action caused by rocking of
the polishing tape can be added, so that polishing
machining can be carried out pfoperly more. Further,
according to the exemplary embodiment, the detour guide
part C3 includes the two turning face parts ld and 11
for turning the outward-side portion T;, in the
outward-side portion T; and the return-side portion T,
of the polishing tépe T, £rom the outward guide part
C, sideward, ana for turning the'reﬁurn—side portion T,
from the sideward position to the return guide part C,.
The detour guide ©part C; further includes the
pressure-receiving face part 12, which is for guiding
the polishing tape T turned sideward by the both turming

face parts 10 and 11, and receiving polishing pressure.



Wiat is claimed is; 1.A substrate polishing nethod applied at a tine of
~polishing an inner peripheral end surface of a round hole of a circular
substrate having the .round hole at a center part, the nethod conpri sing:
using a polishing tape, wherein the polishing tape is guided to be

out war d/ &gt Nty ansfes &£ §dhe AL HERLNG §OF L Eanp of-tt he Pl ghiinge tape gui ded
to be outward/return-transferred is guided to detour sideward, and a

Sidewardae%%iﬂ POLLEONT O § Ny PObLSN! BY dAPL:bS JREB L bE adet our

pol i shing part capabl e of polishing the inner periphera surface of ‘the

o oSy 0 A0 S AL N LU UGS tpapitarg o e
laccording to the exemplary embodiment, since the
pressure receiving face part 12 is made of.an elastic
material such as rubber, . .a synfhetic resin or the like
or a hard material, the pressure receiving face part
12 can receive polishing pressure properly.
Furthermore, according to the exemplary embodiment, the
polishing structuré by the detour polishing part K
including thé polishing tape is a dry type structure
or a wet type structure. Having such the strucfure, the
substrate polishing method éf the present.exemplary
embodimént'can adapt to specifications of materials of
the circular substrate W, polishing conditions, and the
like.

Further, as another exemplary embodiment which is
omittedﬁjldrawings,insteadcﬁfthepressure—contacting
mechanismE:nlthepresehtgmbodimenthavingaistructure
that the circular substrate W is moved with pressure-
contacting so that the detour polishing part K and the
inner peripheral end surface M of the round hole.Q are
pressure—contacted, the pressure-contacting mechanism
E can have a structure that the detour poliéhing part

K is moved with pressure-contacting so that the detour
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pressure-contacting the detour polishing part to the inner peripheral end

_surface of the round hole; rocking the detour polishing part intermttently
or continuously in a direction opposite to the inner peripheral end surface

of the round hole; and thereby polishing the inner peripheral end surface

“of the roynd hpl.eqtgake & chaAf ehed isfpxﬁégc?eecriﬁhéearld siu f age £ a2 dhe
substrate polishing nethod as clainmed in claim™ 1, wherein an inner

per i pher gl o eny SULiAGes and1an couter fieckahieral cgnd surdace of thg &ircular

substrate are polished by sw tching and noving froman I nner

Piner pefiRerat BRI adl R ahe FatetRoret 2B Petdl 8Bt acted, to

and the out or BT FAer al CBRd DUSt 8885 THA 1t dUrap bupu b ¢ P!

pressur eé%%r&tcatcﬁreg' o%' s'f‘w?”tbcsﬁ{r"i‘%ea%' rinsét\]/jinrgg dcer\{cla Cﬁofgr{%rg} /Snggat ing
mechanism A from the inner pressure-contacting position
H, at which the detour polishing part K and the inner
peripheral end surface M of the round'hole Q are
pressure-contacted, to the outer pressure—contacting
position L, at which the detour polishing part K and
the outer peripheral end surface N of the circular
substrate W are pressure-contacted, for polishing the
inner peripheral end surface M and the outer‘peripheral
end surface N of the circular substrate W. However, the
switching/moving ﬁéﬁhanism G can adopt a structure of
switching and moving at least the tape polishing
mechanism D and the polishing part rocking mechanism
F;in the polishing/machining mechanism B from the inner
pressure-contacting position H, at which the detour
polishing part K and the inner peripheral end surface
M of the round hble Q are pressure-contacted, to the
outer pressure-contacting position L, at which the
detour polishing part K and the outer peripheral end
surface N of the circular substrate W are pressure-

contacted, for polishing the inner peripheral end



a hol ding/rotating nechani smfor holding and rotating a circular substrate
. having a round hole at a center part; and a polishing/ machi ni ng mechani sm

. for polishing at |east an inner peripheral surface of the round hole of the
circular substrate, wherein the polishing/ machi ni ng nechani sm conprises: a
“tape trapsheradeGhaghant her ourtansfes ¥ i pth e PO é5HI BYrifapes intef Ahéently or
continuously; a tape polishing nmechani sm having an outward gui de part and a

return guide. paLt Wiigd: eanr Lgui de the polishing tape to be
outward/return-transferred, having a detour guide part which can guide a

turning portiop,of {henBell shifg hapee gy ded 40t P8n is not limited
outward/return-transferred '

‘ to the aforementioned exemplary embodiment. The

- structure of the holding/rotating mechanism A, the

structures of the poliéhing / machining mechanism B,

the tape transfer mechanism C, the tape polishing

mechanism D, the pressure-contacting mechanism E, the

polishingpartrockingmecha;iémF,theswitching/moving

mechanism G and the like, the material, the structure

and the like of the polishing tape T can be suitably

modified and designed. Further, dry type polishiﬁg or

wet type pélishing can be used according to a machining

specification.
Accordingly, theexpectedobjectivecanberealized

sufficiently.



to detour sideward, and having a detour polishing part which can polish the
. inner peripheral end surface of the round hole and consists of a sideward

detouring portion of the polishing tape guided to detour sideward by the

. detour guide part; apressure-contactingmechani sntapabl eof

" pressure-contacting the detﬁﬂrtpollsh ng pant .o t he i nner peripheral end
surface of the round hole by—ﬁBVkﬁg—g;e—é§%6H+—ﬁﬂ|IShIng part or the
circul ar _substrate w.th ressyre contact i i_shing part rpocking
mechani sh-for PoSkET Th d@?gﬁs%vssme&gﬂq%%réppﬁe Hiat ehii ook

conti nuousl.y, |n a direction op osi.t he i nner ri pheral end suyrface of
the roun® ot 81128 oI # BRiSTg %ElP ?ageﬁ?ﬁﬂe?HF%éﬁﬂgs%FfEcéxﬁ? ahe round

hole to be a chanfered surface or a round surface by the detour pollshlng
part. 4'ﬂﬂi%u%gtﬁaﬁéﬁﬁﬂiéﬁlﬁ@Qﬁ%FéggxP%YéPﬁe&h§1%PHP% hole at

a center part, the method comprising:

using a polishing tape, wherein the polishing tape is
guided to be outward/réturn—transferred, a turning
portion of the polishing tape guided to be
outward/return-transferred is guided to detour sideward,
and a sideward detouring portion of the polishing tape
is made tobe adetour polishingpart capable of polishing
the inner peripheral end surfaee of the roﬁnd hole;
holdiﬁg and rotating the circular substrate;
transferring the polishing .tape intermittently or
continuously;

pressure-contacting the detouf polishing part to the
inner peripheral end surface of the round hole;
rocking the detour polishing part intermittently or
continuously 1in ‘a direction opposité to the inner
peripheral end surface of the round hole; and
thereby polishing the inner peripﬁeral ena surface of
the round hole to be a chamfered.surface or a round

surface.

2. The substrate polishing method as claimed in claim

29



3, Wherein the device further conprises, in the holding/rotating mechani sm
. or the’ polishing/ machi ni ng nechani sm a switching/ nmovi ng nechani sm f or
switching and noving at |east the tape polishing nechani smand the
_polishing part rocking mechanismfroman inner pressure-contacting position

to an outer . pressupe; fophaetl R POShELN AN dheeghy Beld shi _G @&y | nner

peri pheral’ end surface and an outer peripheral end surface of the circular

Substrat g WSre LA 412 Ol Al L8610 PALT ANt { gl Mlls PROLRNeAL end

surface round e are pressure-contacted at the 1nner

pressure-c¢ n%%gt EingprSi%viv?E’chain %LP%P%Et %Sjcgyggéj shing,paLt ang the out er

peri pherglo € Srfacde o e cCir sub are pressure-contacted at
the outer pressure-contacti.ng position. 5. The substra ol.i shing device
as cl ai rr@&%%s’&irsi"rﬁ‘??)?cﬁi,l erpe?%lgﬁeorh’evi%% IR ERér %glrfcgr fis?ztsé%gr ocki ng
mechani sm for rocking the tépe pol.i shi ng nechani snli n direction ¢rossing
a transf 8 hRdPFeffitdn 3R bBFi SANTY tRDETPAITH: d%flgulsu 4%5hi Ag part.
6. The substrate polishing device as clainmed in clajm 3, wherein the detour
gui de patth&ofpiitsEs MOWS t S n@r@ascsélﬁﬁr'@rf‘b?ctt@%:ﬂ n§ St R ot War 8- si de
portion, in an outward-side portion and a return-sjide portion of the '
pol i shi NP ABPBUT§i-FVRF B Cridhd t hROSHIEP T gBitde hrtR ah8Sf o0& RFNg the
return-side portion fromthe sideward position to the return guide part,
and a pressurehiegepdmly drdet p&r O UtST T e ilmdr e hial pends Fivyd @ @pefur ned
sideward by the two turning face parts to detour, and for receiving

pol i shi nglpr essticerlar substrate are pressure-contacted.

3. A substrate polishing defice comprising:

a holding/rotating mechanism for holding and rotating
a circular substrate having a round hole at a center
part; aﬁd

a polishing/machining mechanism fér polishing at least
an inner peripheral surfacevof the round hole of the
circular substrate,

wherein the polishing/machining mechanism comprises:
a tape transfer mechanism for transferring a polishing
tape intérmittently or contihuously; |

a tape polishing mechanism having an optward guide part
and a return guide part which can guide the polishing
tapé to be outward/return-transferred, having a«détour
guide part which can guide a turning portion of the

polishing tape guided to be outward/return-transferred
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- 7,.The substrate polishing device as clainmed in claim6, wherein the
_pressure receiving face part is nade of an elastic material such as rubber,
a synthetic resin or the like or a hard nmaterial. 8. The substrate polishing
~device as clainmed in claim3, wherein a polishing structure by the detour

ol i shi nq Payd. SOTPLESINGL Lhe BR SPnbaReaLE Rutligod VB 814 Yeh pe or @
which can polish the inner peripheral end surface of
the round hole and consists of a sideward deﬁouring
portion of the polishing tape guideéd to detour sideward
by the detour guide part;

a pressure-contacting mechanism | capable of
pressure-contacting the detour polishing part to the
inner peripheral end surface of the round hole by moving
thedetourpolishingpartcm'thecircularsubétratewith
pressure-contacting; and

apolishingpartrockingmeéhanismforrockingthedétour
polishing part intermittently or continuously in a
direction opposite to the inner peripheral end surface
of the round hole, and polishing the inner peripheral

end surface of the round hole to be a chamfered sufface

or a round surface by the detour polishing part.

4. The substrate polishing device as claimed in claim
3, wherein the devicei further comprises, 1in the
holding/rotating mechanism or the polishing/machining
mechanism, a switching/moving.mechanism for switching
and moving at least the tape polishing mechanism and
the polishing part rocking mechanism from an inner
pressure-contacting position to an ~outer

pressure-contacting position, and thereby polishing an
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inner peripheral end surface and an outer peripheral
end surface of the circular substrate, Where thé detour
polishing part and the inﬁer peripheral end surfaée of
the round hole are pressure-contacted at the inner
pressure-contacting position, and the detour polishing
part and the outer peripheral»end surface of the circular
substrate are pressure—contacted at the outer

pressure-contacting position.

5. The substrate polishing device as claimed in claim
3 or 4, wherein the device further comprises a rocking
mechanism for rocking the tape polishing mechanism in
a direction crossing a transferring direction the

polishing tape in the detour polishing part.

6. .The substrate polishing device as claimed in claim
3,wherein the detour guide part comprises two turning
face parts for turning the outward-side portion, in an
outward-side portion and a return-side portion of the
polishing tape, sideward from the outward guide part,
and for turning the return-side portion fromthe sideward
position to the return guide part, and a pressure
receiving face part for guiding the polishing tape turned
sideward by the two turning face parts to detour, and

for receiving polishing pressure.



7. The substrate polishing device as claimed in claim
6, wherein the pressure receiving face part is made of
an elastic material such as rubber, a synthetic resin

or the like or a hard material.

8. The substrate polishing device as claimed in claim
3, wherein a polishing structure by the detour polishing
part comprising the polishingtapeisadrytype structure.

or a wet type structure.
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