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SPECIFICATION

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 medium 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 recording medium
such as a CD, a DVD, a BD or the 1like.

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,



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 medium such as a glass substrate,
aluminum subsiratesor the:likepwhieh Is usedms agplatter far arhare diskca substratezfonan optical
recording medium such as a CD, a DVD, a BD or the like. Description of the Conventional Art The
circular substrateementibnéchkereinas, far exarbple,ra.subStrate having & danetdr of 2.5 tisches, a
diameter of 1.8 inches, a diameter of 1,0 inch, or a diameter of 0.85 inches. Among these substrates,
the substrate Havigy & didheter ot 2.59AcHes has arf Sute pgeriphefdl diamheres BLEEYRKE an inner
peripheral diameter of a round hole of 20 mm, and a thickness of 0.635 mm. ther, the substrate having
a diameterSof 2 BsfchEs Ras ar odteFPeriphéraftdidhieterst AB AR X & inAérdefiplieraltiameter of a
round hole of 12 mm, and a thickness of 0.508 in.rn, Further, the substrate having a diameter of 1.0
inch has aft Olﬁ@ﬁjﬁéﬁaipﬁé?&l?jia%te? of' P4 @M Tandnnel hEPHEraT diSmetdr of & ol hole of 7
mm, and a thickness of 0-3811’{'(5‘%':‘9{%*}3955’@9:%%@9 %%bstrate haviC[}}% meter oE 0535é'rgches has an

a di
outer perip%lelrlé]: i§meter 6f'2 m, an inner periphergllcﬁeﬁneater 6f A round hole of 6 mm, and a

thickness of0ABL I, o o Gopyanlianally, as.3, methed Jorplishung artinper perjgheral surface of a

round hole of suc of the circular subsi_rate, a polishing method of rotary contact to a polishing
brush or a pglishing pad with pelishing lignid.coptaining free abrasive graigschas keen known. Refer to

Japanese Patent Application Laid-Open No. 11-221742
a thickness of 0.381 mm.

Conventionally, as a method for polishing an inner
peripheral surface of a round hole of such a kind of
the circular substrate, a polishing method of rotary
contact to a polishing brush or a polishing pad with
polishing ligquid 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 conventional
structure has a problem in removability of impurities,
such as glasses, particles of a resin and the like, which
adhere tothe inner peripheral endsurfaceof the circular
substrate. Inaddition, the conventional structure may
have a problem that it cannot achieve an improvement

in machining gqualities, such as a mirror-polishing



SUMMARY OF THE INVENTION Problems to be Solved by the Invention However, the
aboye-mentioned conventional structure has a problem in removability of impurities, such as gl ses,
particles of aresin and the like, which adheretotheinnerperipheralendsurfaceofthecircular substrate. In

aadition, th;ggor'%’gal%oa” 0L rustyremay hava d problemdhal ILeanid) aghies.an mprovement in

machining qualities, such as a mirror-polishing performance and the like, according to increasing of a

recording density, thigning, and-high-speedyotationof the sicularsubstrate in recentyears. The

mirror.-polishing performance includes a surface roughness of a chamfered surface or a round surface
of an innerperipheral end;sufageser ansautey perpheral eAd sydacenwhick issdetermimededepending

on the
mirror-polishing performance includes a surface
roughness of a chamfered surface or a round surface of
an inner peripheral end surface or an outer peripheral
end surface, which 1is 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. According to a method of a first aspect
of the present invention, a substrate polishing method,
whichisappliedatatimeofpolishinganinnerperipheral
end surface of a round hole of a circular substrate having
the roundhole at acenterpart, includesusingapolishing
tape, wherein the polishing tape 1is guided to Dbe
outward/return-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 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 circularx substrate,
transferring the polishing tape intermittently or

continuously, pressure-contacting the detour polishing



specification of th circular substrate. Means for Solving the Problem An objective of the present
invention is to solve the problems. According to a method of a first aspect of the present invention, a
substrate polishing method, which is applied at a time of polishing an inner peripheral end surface of a

round hole 0f acircyla subsirate naving %‘12;;&939%0 & Aka cented par | rinclydesugingapo 1i

hing tape, wherein the polishing tape is guided to be outward/return-transferred, a turning portion of

the polishing,tape guidaditg be; qutward/retuenqtransferred is-guided 4o, datour sidexward, @nd a
sideward detouring portion of the polishing tape is made to be a detour polishing par_ capable of

polishing apdnnes peripheral emrd suiface of the: tound hole, wpd firther ineludascholdingeand rotating

the circular substrate, transferring the polishing tape intermittently or continuously, pressure-contacting

the detourjpelishingeral end surface of the round hole, and thereby
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
and an outer peripheral end surface of the circular
substrate are polished by switching and moving from an
inner pressure-contacting position, at which the detour
polishing part and the inner peripheral end surface of
the round hole are pressure-contacted, to an outer
pressure-contacting position, at which the detour
polighing part and the outer peripheral end surface of
the circular substrate are pressure-contacted.
Further, acéording to a device of a third aspect

of the present invention, a substraté 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



part to the inner peripheral end surface of the round hole, rocking intermittently or continuously the
detour polishing part in a direction opposite to the inner .peripheral end surface of the round hole, and
thereby polishing the inner peripheral end surface of the round hole to be a chamfered surface or a

round surfac% mFLérEher, tafcordiCpJg to &WE@H%%J@SSFWM gspervcggfethe gsent }pyﬁrétion, an
e

inner perip]hréra? &hd suFface and an outer peripheral end surface of the circular substrate are polished

by switching. and moving JIQ%@E@%%%@E%@@IM@%&%@% atavbich the-dgtourspolishing part

and the inner peripheral end surface of the round hole are pressure-contacted, to an outer
pressure-czpé];_a@tling position, atwhich fhejdetourqielishingpartsandibe outepperipheraliead surface of
the circular substrate are pressure-contacted. Further, according to a device of a third aspect of
the presens inveation,/a substrate polishiredevice jndudesacheldingtrotating methapismtfor holding
and rotating a circular substrate having a round hole at a center pare, and a polishing/machining
mechanismdrqiolisking atiledst an nnenperipherat surfaseof tivé: rund hokehof e Gikcbifar substrate.
The polishing/machining mechanism includes a tape transfer intermittently or continuously; a tape
polishing roech@nidm lavingan obitviard HEids Pait ard-& fetdid §8iHE Hart, WRicht@h Yufle the
polishing tape to be outward/return-transferred, having a detour guide part which can guide a turning
portion of theHBHSHITG tapeGuidad t¥e dDuRFr@ IR IraA SR EE td detdur Sideward 2hd having a

detour polishing part which can polish the,inPher]{Je ipheral end SL]JEIrface of @e r uend hole a@.pd consists
of a sidewBfIdetduring: forticH Grihé BolisRinG tabe gtlded to'detdur fdev

Sur fdewar y the detour guide part

a pressure-contacting,mechanism capable_of pressure-contacti m}aqle our polishing patt to the inner
peripheral%ﬂé] %ur?é%gg o?:fﬁrelSr&usn%l“c*no?e?b;‘;’1 mg\:}i(r?ge the Egt]o%?ep?c%ishirl\g éal#or the circular substrate

e r-puacig ad e polehlng pad torknomech el o rackipe e dalownpalshing part
intermitten yorpcontlnuous in a‘direction opposite to the inner peripheral end surface of the round
hole and pé){!l% Ebgw,erf%ressure~contacting mechanism capable of
pressure-contacting the detour polishing part to the
inﬁer peripheral end surface of the round hole by moving
the detour polishing part or the circular substrate with
pressure-contacting; and a polishing part rocking
mechanism for rocking the detour 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 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

polishing/machining mechanism, a switching/moving



pheral 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, theholding/rotatingmechanismorthe polishing/machining mechanism, a

switching /MOviRg nism which is 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 inner peripheral end surface and
an outer peripheral endsurfaceof the circular substrate,
where the detour polishing part and the inner peripheral
end surface of the round hole are pressure-contacted
at the inner pressure-contacting position, and the
detour polishing part and the outer peripheral end
surfaceof thecircular substratearepressure-contacted
at the outer pressure-contacting position. Further,
according to a device of a £ifth 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
outward-side portion and a return-side portion of the
polishing tape, from the outward guide part, and for
turning the return-side portion frém the sideward
position to the return guide part, and further includes

apressure-receiving face part for guiding the polishing



mechanism which is 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 inner peripheral end surface and
anouterperiphgraiRNisydacenfiiecieuarsbstale, wharg thedsiaul pOISig ke s co
andtheinnerparipheral end surface of the round hole are pressure-contacted at the inner
pressure-cgptacting pesition, anddhe-detaur polishingspartandthe syter-peripheral end surface of the
circular substrate are pressure-contacted at the outer pressure-contacting position. Further, according
to a device-of adifth aspeetottheprasest inveation, therdeviessipeludes & roeking reecharism for
rocking the tape polishing mechanism in a direction crossing a tran,ferring direction of the polishing
tape in the Hetoan palishingtpest. Furthes vaceordingda a tevicé ata sixtwaspest okthe prasent
invention, the detour guide part includes two turning face parts, which are for turning sideward a
outward-sidepertier, in a outward-Silé pertioh apnd aretaiveside porionéfiiee polishimg tdpe, from the
outward guide part, and for turning the return-side portion from the sideward position to the return
guide part,@fd-fufthet Ffcluges agressdrépdetiving face gattfor G the SoliSMAG &% turned
sideward by the both turning face parts to detour and for receiving polishing pressure, Further,
according fo HeViE T & SevEithSasB&dt Br ?hgep&rgéérﬁﬁn\t@n‘?iéﬁ?fh%ep?etssfﬂé[ FEbBIVING face part is

made of an elastic material such as rubber, a sy%heg%res@ Q_rct]he like, olrlz_asi}?{d material,

Furthermofe, B&otdi gjlfbgadge‘\cli%:él %ft %re?ghvfhl aspec of theepreéle]ﬂt %Sentlon, a goli‘%ﬁiﬁgt structure

with the detour polishing part consisti f the.polishing tape.is.a t r t type
structure. Effec 6Lfsfr?é' ﬁ\ie%%ogﬂg g%%%n%ﬁilgﬁ%d}ea%%ée?%c%ogﬁ% %ﬁ%fﬁ%ﬁ%&%g&ect of the
present inventian, fheinper.periphera] end, swface of the round hole can be polished to be a
chamfered surface or a round surface by holding and rotating the circular substrate by the
holding/rotating mechanism, trangfegring thespolisitirg tape Bdermitently or continuously by the tape
transfer mechanism, pressure-contacting the detour polishing part of the tape polishing mechanism
and the inner periphgralendissirface aftbe eoundc-kate-byi the presstre-cantactingrmechanism, and
rocking the detour polishing part intermittently or continuously in the direction opposite to the inner
peripheral enthsurfacef the present invention, the inner peripheral

end surface of the round hole can be polished to be a
chamfered surface or a round surface by holding and
rotatingthecircularsubstratebytﬂmzholding/rotating
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 theroundhole by the polishing part rockingmechanism.



Therefore, the invention can improve removability of impurities such as glasses, particles of a resin
and the like, which adhere to the inner peripheral end surface of the circular substrate, and can
improve machining qualities, such as a mirror-polishing performance of the inner peripheral end
surface ang,the like, Further,the invention can easily polish.the wnerpesinberahentdisugace to be a
chamfered surface or a round surface. Furthermore, the polishing tape is guided to be outward/return-
transferred Qy theioutward guiga pars agd thegeturn guidetphd land theé turning pantiom ofthe polishing
tape is guided to detour. sideward by the detour guide part. In addition, the sideward detouring portion
of the PolishiagLthpe guitedth detbusr sileward byithe detgue guidé par is erade torieethé detour
polishing part capable of polishing the inner peripheral end surface of the round hole, and thus, a
compact anfl sied! detour pélishing pars Earplse fornaétid TRErBfoid) BHeiHerp G ioHeidt €nd part of
the round hol e of the circular substrate can be polished properly without being disturbed by
surroundirtjimémbéssso hciexdifities iR Aihachinhg hbSitdTahPEBYGU BaR BE infhroved.

Further, according to the second or forth aspect of the inverr):%llon in the holdin rota%igg @echanism or

the polishih§fnatRtfihgRRdchRmish the SWiteighRGVing eERSniSm Yor swi ching/moving at least

the tape polishing mechanism and the polishing part rockin @gch.atrle?g}fr rggg' er. 1
pressure-contactifig Bosition’to &R buter | Srég ur -ggln%fc%ngcpositllonj and ereb;ﬂ/{golisﬁing an inner

peripheral end syrface andan uter paripheral end surtags ottheclicularsibsitaies abere the detour

polishing part'and the inner peripheral end surface of the round hole are pressure-contacted at the

inner pres§tér§-tclqgmgrpegositpﬂeandp@g detourpplishing part and the odterperphera €nd surface
of the circular substrate are pressure-contacted at the outer pressure-contacting position. Thus, the

outer periphera) £pd surface of thercirgularrsubstsate 5an ba alsoolished tg be a<hamfered surface
or a round surface, ‘and both the inner peripheral end surface and the outer peripheral end surface of
the circulag substrate ean-herpolisheddEherefore, nsachiningeoperabiliyncarcserimproved.t  Further,
according to the fifth aspect of the invention, the device includes the rocking mechanism for rocking
the tapepdliskingmethanisminthe disectionaordsbing the trdrsierving dird&ion bitHeypdtiSifing tape in
the detour polishing part. Thus, a polishing action made by rocking of the polishing tape can be added,
so that polishirgumaghinidg @ be carrfed 8dchkdpefAf . the sideward detouring

portion of the polishing tape guided to detour sideward
bythedetourguidepartismadetoknathedetourpolishing
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
cubstrate can be polished properly without being
digsturbed by surrounding members, so that flexibilities
in a machining 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



Further, according to the sixth aspect of the invention, the detour guide part includes two turning face
parts, which are for turning sideward the outward-side portion, in the outward-side portion and the
return-side portion of the polishing tape, from the outward guide part, and for turning the return-side

portion from. the sideward positionto the teturs gwide,party and furtherdraludesiibe presgere-receiving
face part for guiding the polishing tape turned sideward by the turning face parts to detour and for
receiving pelishing pregsure: Jhus thewpatishingtape cawhe guidedsto detour sidewardrand
transferred properly, and the polishing tape can be transferred smoothly. Further, according to the
seventh agpech afthe mveéntion, the piessere-recedvinguace-gartis arde ofarrelastic heaterial such as
rubber, a synthetic resin, or the like, or a hard mater i al . Thus, the pressure-receiving face part can
receive pdlishing pressere ropesly UEErthefrnére Cdeédrding @6 thieleight aspett bFRE fvEntion, a
polishing structure with the detour polishing part consisting of the polishing tape is a dry type structure
or a wet tygrelstraiBtiied Thils, 4R f3lishitg Struéthr ]caﬁ%‘aaﬁfltﬁg"béﬁfi@dﬁﬂné Bf MateTials of the

circular substrate, polishing conditions and the like. BRIEF EXPLANATION OF DRAWINGS Fig.
1is an enBRFFONEGER of &R ExEMplafy Enfhodimént ot the'brésertt Vehtigh - ¢« WAere

the detour polishing part and the inner peripheral end
surface 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. 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
sﬁbstrate can be polished. Therefore, machining
operability can be improved.

Further, according to the fifth aspect of the
invention, the device includes the rocking mechanism
for rocking the tapepolishingmechanisminthe 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 polishingmachining can be carried out properly.



Fig. 2 is an entire plan view of an exemplary embodiment of the present invention. Fig.3isa
partial side view of an exemplary embodiment of the present invention. Fig. 4 is a partial enlarged
perspective view of an exemplary embodiment of the present invention. . Fig. 5 is a partial enlarged

perspective.yigwpf an exepplaiy ambodiment efithe-presepldavetionne ikig-&iis adartial

perspective view- of a polishing tape of an exemplary embodiment of the present invention. Fig. 7

is a partialkpeespestiveview of & polishing tape ornafexemplary embodimens efdhp present invention.
which are for turning sideward the outward-side portion,
in the outward-side portion and the return—side portion
of the polishing 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-receiving face part for guiding the
polishing tape turned sideward by the turning face parts
to detour and for receiving polishing pressure. Thus,
the polishing tape can be guided to detour sideward aﬁd
transferred properly, and the polishing tape can be
transferred smoothly. Further, according to the
seventhaspectcﬁftheinvention,thepressure“receiving
face part is made of an elastic material such as rubber,
asyntheticresin,orthelike,cn?ahardmaterial. Thus,
the pressure-receiving face part can receive polishing
pressure properly. Furthermore, according to the eight
aspect of the invention, a polishing structure with the
detour polisghing part consisting of the polishing tape
is a dry type 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. 8 is a sectional view illustrating polishing of an inner peripheral end surface with an exemplary
embodiment of the present invention. F*gis a sectional view illustrating polishing of an inner peripheral
end surface with an exemplary embodiment of the present invention. Fig. 10 is a sectional
viewillus rating polishing of & inper pegRheLal ond Swface With o £xeygplary embodiment of the
present invention. Fig. 11 isTa Sectional view ilustrating-polishing

Fig. 1 is an entire front view of an exemplary

embodiment of the present invention.

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

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

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

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

Fig. 6 igs a partial perspective view of a polishing
tapeofanexemplaryembodimentofthepresentinvention.

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

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

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

Fig.lOjj;asectionalviewillustratingpolishing
of an inner peripheral end surface with an exemplary
embodiment of the present invention.

Fig. 11 is a sectional view illustrating polishing

11



of an inner peripheral end surface with an exemplary 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 invention. Fig. 13 is a sectional view illustrating polishing of an outer
peripheral gad syrfacerwith anexemplapsembediment pkthe pregertinventie emp Figr§4 is a
sectional view illustrating polishing of an outer peripheral end surface with an exemplary embodiment
of the presentipvention DBFAILER DESERIRTEION QR RREEERRED EMBODIMENT Figs. 1 to
14 illustrate an exemplary embodiment of the present invention. The exemplary embodiment has a
structure for polishirigyanimnerperighecd iemtesurface Wl ahd as butet pergpherdl end sorface N of .a
glass substrate, which is acircular substrate Whavingaround hole Q at a center part, to a chamfered
surface orafroamd swfaee. Assiusrated il Fight, theexerpriryériBodime X RBFRI Speaking,
includes a holding/rotating mechanism A for holding and rotating the circular substrate W and a
polishing/readRfidgmechansm B for BaIhfg the-iRN&hefiftieral end surface M of the round hole Q

and the outer perlgheral end surface N of the circular substrate W. The
13 is a sectional view 111 ustratlng'pollshlng

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
astructure for polishingan inner peripheral end surface
M and an outer peripheral end surface N of :a glass
substrate,whichjf;acircularsubstréteiﬂhavingatround
hole QO at a center part, to a chamfered surface or a
round surface. As illustrated in Fig. 1, the exemplary
embodimént, 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 peripheral end
surface M of the round hole Q and the outer peripheral

end surface N of the circular substrate W. The

12



polishing/machininymechanisms includes a tape transfer mechanism C for transferring a polishing
tape T intermittently or continuously; a tape polishing mechanism D having an outward guide part Cy
and a return guide part Cy which can guide the polishing tape T to be out d/returntransferred , having a

detour guide Qplarts(?giwhic ca%géjirge a t%rg!:?gq "J'Or?%i%% (g t{}g Cpi)l%g%einsg a}%%egeggil({jed to_be

outward/refutn- tansferéd fo detour sidewa , an ving a detour po g par <_i\<nv§hj:]cehris capable

of polishing, the innet peyipheral.end sudage s idberpun hale Q andaonsigfs of g sidaward
detouring portion of the polishing tape T guided to detour sideward by the defour guide part C3; a

pressure-contagting mechanism E eapable,efpresswe-sontacting th@éﬁ@ur pelishing par K to the
inner peripheral end surface M of the round hole Q and the detour polishing part K to the outer

peripheral gad-suface N of the-cireudas subsirate: Wdygmedrg thercireylas subsirate Wowith pressure
0, acting; and a polishing part rocking mechanism F for rocking the detour polishing part K
intermittentiyadrdcontiruotsig in theiditecttemoppositécto thesinperipesiphietal endsarfacetM of the
round hole Q and polishing the inner peripheral end surface Pi of the round hole Q and the outer
peripheral brd sirface Ncid be achamfared surface 6rca ronad stface IBethe detoarpofishing part K.
In addition to this, the exemplary embodiment is configured with a switching/moving mechanism G for
switching & hofing the hoIGiRg/Statif§ Mechantsht & RO ah dherprdssurs2édntatting position H,
at which the detour polishin Eart K and the innzr peripheral end surface M: of the round hole Q are

t

pressure-chbAtAEdd 0 Bh BUtEPprEsSUte DR ALING Hodifion T X &L18H T d&SUF Poiéiniy Fart K and

the outer peripheral ead surfaé;e N of the C|rcucli’;1r ubstrateély Jgrerlgressure-c%nt%tew anqqfor

polishing e infierbefphetal end 3Urtace M and the outef peripheral and Surface N'of the circular
substrate W,

15 capable of polishing the inner peripheral end surface
M of the round hole Q, and consists of the sideward
detouringportionof thepolishing tape Tguided todetour
sideward by the detour guide part Cy; a
pressure-contacting mechanism E capable of
pressure-contacting the detour polishing part K to the
inner peripheral 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 the detour
polishing part K intermittently or continuously in the
direction opposite to the inner peripheral end surface
M of the round hole Q and polishing the inner peripheral
end surface Mof the round hole Q and the outer peripheral

end surface N to be a chamfered surface or a round surface

13



In this case, the aforementioned holding/rotating mechanism A has the following configuration. As
illustrated in Figs. 1 and - 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 25 and 25. A three roll set 3
is located on the laterally moving base ﬁ .where the threge roll set 3 includes a fixing roll. 3a, a drive roll
35,and a g)rgsstr%ﬁ 3((?% ?clﬁrcairgw%%fofs the odter Selﬁﬁheﬁrél er% Sl?r%%célkllo? eggccl)rcﬁ?é?’ Substrate W.

Among thecSﬁgﬁ"Sé&l%ﬂ@ie%ﬁnSa&fg%ea@&?é%mv supported Dy a free-ratating,shaff, 3d gxially

supported on the later g base 2. The drive roll 3b is driven and rotated by a rotating motor 3f

provided af the Jaterallymg ing:base.Zvia a.deiving ehaf & 3e s Fhe press poll-3¢ds proyidgd by a

free-rotating shaft 3i ona supporting arm 3h hich. can retreat, rock, and move around a fulcrum shatft.
Accordinglyithe outgn peripherabend suttace Nk the ireuar Subsirate W isstpplied ke the fixing roll
3a and the drive roll 3b manually or by a feeding and taking-out mechanism not illustrated, and is
supported by those. Rocking thecsupportipg arir:3hfronHan iaagimlatycrme tpositicheto @wsolid line
position in Fig. 3, the press roll 3c comes to be in contact with the outer peripheral end surface N of
the circulapsuibstate Ny, areithre® points bhthe tircutar splostrapdWrzre held by shvertheeeeroll set 3
including the fixing roll 3a, the drive roll 3b, and the press roll 3c. In the holding state, the rotating
motor 3f iSivert St diedcireuldr Sub&tfate ™ FFSRRUZPEUMI A RAter' S 8fHRYEET hole Q by
the driving roll 3b. In the exemplary embodiment, the tape transfer mechanism C has the
following CBATRGEIFABR, AL itatetRd Figs  hhd 2 the tapé frarsfer mechdhfsnt'€ frithties a

delivering reel 5 and, a Windinf re}gl 6 Whichhare g%et-rc:)ttataleoy ,Io%éerdaaf a t%%e rga%ggréect%ody 4 at an
upper part®df the Fachheitass 1°- 25 Bask'enSion To thaolishing tape T wounded around the

delivering (pel 3 by & back-jension,moioy, 13 paback tlenslon.pechalisl 7. 8 faeding gl 8b rotated

by a feedirig motor aandla]F\grrOW|ng pressure roll'Sc ma feeding mechanism 8, fransfer the polishing

tape T intermittently,or cantinugusly from the; delivering reel 3isidede theyinding reglG sige through

the tape polishing mechanism D, and the feeding motor 8a rotates the winding reel 6 via a belt

mechanisrg 8d spghathe polishingitape T isiweund aseungtbe winding keekbcircular
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 three roll set 3 is located
on the laterally moving base 2, where the three roll
set 3 includes a fixing roll 3a, a drive roll 3b,‘and
a press roll 3¢ 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
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The polishing tape T used in the exemplary embodiment is made by, for example, coating or coupling
fixed abrasive grains having a predetermined particle size of aluminum oxide, chromic oxide, silicon
carbide, diamond, or the like on abase material such as a polyester film, a metal, a cloth, a foam film, a
flocked faﬂric or the like. In addition, the exgmplary embodiment may.use,a dr t)éoe.polishing
structure s‘i’ln%ear&c;iéﬁinrg“ ?éfplénvﬁtrr:baasstﬁc ure i?ilnv)%helchgt]fhfjé‘fi%edf g?)lralsisv?ebgr%%ws adhere to such the

material and not éjgigg 2 élébriﬁ t,.a wel type Pgl&shi{ﬂg strycture: us#;poaquygianght@pec\p{ghastructure

in which the Tixed abras ive grains adhere to the material and supplying a lubricant to perform

polishing, oLa wettype Rolishing,syscture ysingsas Applishing fape aswovenfabrig,-a genwoven
fabric, a foam film ,or a flocked fabric, in which the abrasive grains are not fixed, and supplying an

abrasive cpptainingfree-absasiveigrains. Jherefore; dhe palishing tape Jrdeseribed hereimincludes a
polishing tape with a structure in which the fixed abrasive grains adhere, and a polishing tape with a
structure i whish the fixgd abrasivelgtains demeteaidherer , rdrrthe exeinplaryeembodindent, the tape
polishing me. chani sm D ha., the following configuration. Amounting base 9 is mounted on the tape
machine bodyllocatedsdt af upperpant ot therrgadchine base 1. sl ipstrataehia Fgs. 4ahd 5, the
tape polishing mechanism D has, at the mounting base 9, a groove-shaped outwardguide part Ci and
a groove-shapéd requrl goidle pag 02 WhitH £ad g&ite thelishith tafe PrPpel ted to
outward/return-transferred, and has a quadrangular prism-shaped detour guide part 03 which can

guide a tufnitfgy dorfontét thedotishify BRE T gafled for B odtRart/réfmitranaretred, 8 Hetour

sideward. A sideward detour portion T3, of the palishing tape .T, which is guided to detour sideward by
the detourglide p&ft 6é,nc%n%pélsdtotbae &' gétS&rtporﬁgr%égi) BaritR C%Batfblg %? bl(ﬁigsﬁi%e& ?h(ge’inner

peripheral end surface 14 of the round hqle Q In th plary 0 .detour guide part 03
g TS0 AoHe 10 S0 11 SUTBUL by 500 Wt Sreor ARG SHWorT 2

includes two' armd 171 cutout by 450, h are for ing sideward a forward-side

portion T1,in the farwardsside; portion T and g teturpsside porgondTi2:of the polishing tape.T, from the
outward guide part Ci, and for turning the return-side portion T2 f rom the sideward detour position to
the return gyidepart Gy via,the sideward datour portion 43. The detoh guise par O3.fukher includes

the outer peripheral end surface N of the circular

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 roll 3c. 1In

the holding state, the rotating motor 3f is driven so

that the circular substrate 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 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 located at a tape machine body 4 at

an upper part of the machine base 1. Giving back tension
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pressure-receiving face part 12 having a freely-rotating roll shape, which is for guiding the polishing
tape T turned sideward by the turning face parts 10 and 11 to detour and for receiving polishing
pressure. In the exemplary embodiment, the pre s sure receiving face part 12 is made of anelast

cmaterial such.as rypber, 8 syniheticesin or fislike o hard maierial Waen e prassyre receiving
elasll

face part 7’is made of the material, the pressure receiving face part 12 can absorb excessive

polishing pressure. ., The pressure-contaciing msehanismoE has the follewing sonfigyration. As
illustrated Iin Figs. 2 and 3, a pressure-contacting base 13 is slidably provided on the guide parts 2a

and 2a forslidingand guiding eftheslateral- movingbasse Pawithcsliding Fartsdl3aamebk3ar A cylinder
part 13c of a pressure-contacting cylinder 13h is mounted on the pressure-contacting base 13. A
cylinder ragh13d @fthepressurecentactisg wyknder 1Blsis donretted dvith she datermhmeving base 2. A
stopper bolt 13e for adjusting a pressure-contacting position is screwed to the pressure-contacting
base 13 penetratingra faised part oftlee latsrdlmgoving base . A héasdparttdfele stgppeibolt 13e is
formed at a stopper part capable of adjusting the pressure-contacting position of the lateral moving
base 2. Theocitcular sulsstrate ¥ mdved wWith btessuré eantdding s& that hié de®durpbiishing part K
and inner peripheral end surface M of the round hole Q can be pressure-contacted and the detour
polishing pareR BRE the Betet FerpReral BAY ShrfadeNCGH IR Rirdutat SUBSIrAR W 28 B&

pressure-contacted. The polishing part rockingL mechanjsm F hgs the foll Wrgngg cronfiquration. As

illustratedn Fiy& dard™®, alrdcking 5ass 14 56 providéd at e machine Body 1'so"as t6 bé capable of

being rocked with the rocking shaft 14a. In addition, a rogking metor 14b for rpcking ylo%;[gcking shaft
14ais als8 pPG%/ladea a%ﬁg%a%ﬁiﬁtg %g&ysf\. 29 \!%ert%!’c%llygglc%&stirr?g %)aégje 1l4cis pro@ided at the rocking

base 14 s as o be vertically-adjus{able witfy gr{g%yg% greove part 14d and an adjustment bolt 14e,

and a back-and-forth moving base 14f is provided at the vertically adjusting base 14c so as to be

slidable with guideg.parts g,gglqrgdy;ﬂgg'mdtsiig@ pafts 14k aad in the exemplary

embodiment is made by, for example, coating or coupling
fixed abrasive grains having a predetermined particle
size of aluminum oxide, chromic oxide, silicon carbide,
diamond,cn:thelikecnlabase1nateria1suchaseapolyester
film, a metal, a cloth, a foam film, a flocked fabric,
or the like. In addition, the exemplary embodiment may
use a dry type polishing structure using a polishing
tape with a sﬁructurejjlwhicﬁlthe fixed abrasive grains
adhere to such the material and not using a lubricant,
a wet type polishing structure using a polishing tape
witha structure inwhichthe fixedabrasivegrains adhere
+o the material and supplying a lubricant to perform
polishing, or a wet type polishing structure using, as

a polishing tape, a woven fabric, a nonwoven fabric,
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14h. Further, a back-and-forth moving motor 14i for moving the back-and-forth moving base 14f back
and-forth and a ball screw mechanism 14j are provided at the vertically adjusting base 14c, and the
tape machine body 4 is mounted on the back-and-forth moving base 14f. Accordingly, in this

configuration, the detour polishing part K i sitioned to be opposite tp the inner peripheral end
surface M of ?h%ar ué& é(ﬁe (f gfgt%e%c]tir%ﬁ aggut?safrr%tre]\ﬁ bylngoﬁ%& f:o%wg?aeth%%ac Eg-)éﬁfdfforth moving

base 14f, and the detour polishing paif K isprovided-to be ¢ glgjgl%beiggl rocked by rqeking the
a

rocking base 14 around a center axial line P of the rocking shaft”14a.”The detour polishing part K is

rocked int%rg}i&egg%grrggnti@&oé@ly inthesdiregtion gppositeto the inperperphetal endisurface M of

the round hole Q, so that'the inner peripheral end surface M of the round hole Q is polished to be the

chamfered,surface, orihe foupd surface by the-detaurpelishinmpartie s alrotbe exemplary
embodiment, the switching/moving mechanism G has the following configuration. As illustrated in Figs.

2 and 3, agylinder pant Ibasaf ecytindss 1isforiswitchingand movihg is pravided at:the machine body
1. A cylinder rod 15b of the cylinder 15 for switching and moving is connected with the
pressure-codtaeting, base d 3z apd & tehtiol gnaralzee 16 is- providddrattiapressutevcontabting base
13. Further, a control bolt 16a for an inner pressure-contacting position Hand a control bolt 16b for an
outer pressuire-chiatactihg POSiBcHLY GreJrevidet] ot thehrdchim@bddf 1 so as to be adjustable to
advance or retreat. Accordingly, in this configuration, the holding/rotating mechanism A is switched
and moved from tHeinfe? PredSGrRRbREL R Posfion BR& wHidHthE YBHUPSAISHiRG P&t K and the

inner peripheral end surface M Of\bhec‘gr?ull?g hole Q are ﬁr ssure-cgntaoted, Eg Itnhoeuortlj]ge_‘{n
pressure-ORERANY PULitoR B whichthe d8blrhSikhing Har K and the outér peripheral end

kR e G S e et Tk

surtace Oratxhze g%qusﬁg@c%art of the maéhine base 1. As illustrated
in Figs. 4 and 5, the tape polishing mechanism D has,
at the mounting base 9, a groove-shaped outward guide
part C, and a groove-shaped return guide part C; which
can guide the polishing tape T to be
outward/return-transferred, and has a quadrangular
prism-shaped 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
sideward detour portion T; of the polishing tape T, which
is guided to detour sideward by the detour guide part
C,, comes to be the detour polishing part K capable of
polishing the inner peripheral end surface Mof the round
hole Q In the exemplary embodiment, the detouf guide

part Cs; includes two turning face parts 10 and 11 cutout
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In addition, a rocking mechanism for rocking the tape polishing mechanism D in an arrow direction in
Fig. 14 may be provided although it is not illustrated in the drawings. The arrow direction is a direction
crossing the transfer direction of the polishing tape T in the detour polishing part K. As for the rocking

mechanism to be ysed Fil thli case, f exarpglgha rockin echanésrg h%\gn an eccentric ring

structure c8K bé Sadop‘f’ &ccentric ?ing structure indludss'a ?ocklng Motor between the

back-and-gf) mpyipg base 14fand fhe tape machine hody 4, ag eceentric ring maynied on a main

shaft of the rocking motor, and a cam plate having a structure in"'which an outer peripheral surface of

the eccentiic ingspinchedafhe oppasite,pesitionsCabe usednly additiony the tape palishing
mechanism ) can be rocked by a rocking mechanism with various kind of structures.
Sincetheexamplaryembadimentbastbe @fqremeatianed configiralipn: the airetlatsubstrate W is
supplied manually or automatically to the holding/rotating mechanism A, the outer peripheral end
surface N gfcer-d cularisubstratecWasshefc:byathe firee sollkset3 intthe hotdingretatingumechanism A
and rotated by the rotating motor 3f, the polishing tape T is transferred intermittently or continuously by
the tape transfet enachankis®:Cyand aSfustiateiim Figs 38 &im0ig, the backaandTforth MBing base 14
of the tape polishing mechanism. D is advanced by the back-and-forth moving motor 14i, so that the
detour poliSKitPp4it K isPosiined at aPpbsition‘Gppositt4d theSAner pérfbﬁgr‘éﬁérﬁ:i surface M of the

round hole Q. The lateral moving base 2 is pushed bX the pressure-contacting cylinder 13b attached to
the pressu%&%fébﬁﬁg’ﬁfs%elVlng facepart l2havinga freely-rotating

roll shape, which is for guiding the polishing tape T
turned sideward by the turning face parts 10 and 11 to
detour and for receiving polishing pressure.

Inthe exemplary embodiment, thepressurereceiving
facepartlzismadeofaneﬂasticmaterialsuchasrubber,
a synthetic resin or the like or a hard material. When
the pressure receiving face part 12 ismade of theelastic
material,thepressurereceivingfacepart312canabsorb
excessive polishing pressure.

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 the guide parts 2a and 2a for sliding and guiding
of the lateral moving base 2 with sliding parts 13a and
13a. A cylinder part 13c of a pressure-contacting
cylinder 13b is mounted on the pressure-contacting base

13. A cylinder rod 13d of the pressure-contacting
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13 in the pressure-contacting mechanism E so as to pressure-contact the inner peripheral end surface
M of the round hole Q of the circular substrate W to the detour polishing part K. The rocking base 14 in
the polishing part rocking mechanism F is rocked intermittently or continuously by the rocking motor
14b around the rocking shaft 14a. By rocking qf the rocking base, 14, the detour polishing part K is
rocked intg%?i&éh?l?érjcér?tiﬁu%ugl?/%lﬁqtﬁg %%rgctVo}ﬂ %%&%?tee ?(L)a%ﬁéz %%e?r E)neC)riY)ﬁIg%I%ﬁ surface M of
the round hole Q. By yocking of the detour, Polishing part K intermittent tinugusly,_the inner
peripheralge'nd surfac% M o#h%%gl?r% hoIeb aoic%n beep%%shed%g%e theyﬁagn%gr?df%urfac%e illustrated
in Fig. 10 pg&»tgg round surface.illysirgted infig.;11; Accordingly, the remevabilityof impuysities such as
glasses, particles of a resin and the like, which adhere to the inne r periphera 1 end surface of the
circular substrate, cap bedmproved, agd fiyther.the mashining gualifies suehi az mirgarspolishing
performance of the inner peripheral end surface M and the like, can be improved. Inaddition, the inner
peripheralend:siyfacetM €aniVhe palished £asily to bertheechaimtered suifatesos theppwnd surface.
Furthermore, the polishing tape T is guided to be outward/return-transferred by the outward guide part
01 and the>relurmguide parbG2y e ddrring porios of peerpolishingde Tisaglided 6 B6tour
sideward by the detour guide part C3, and the sineward detouring portion T3 of the polishing tape T,
which is gtided o detourrsidenard-By-thé detdr gaide Eért@%,é‘ﬁaﬁé?&ﬁé‘ﬂﬂé“@éféﬁf%olishing part
K capable of polishing the inner peripheral end surface M of the round hole Q. Thus, the compact and
small detdar Bslishing parfk an b ¥sithba FThérefors: fietfiner peripherBIBhasurfae M of the
round hole Q of the circular substrate W can b%go”Shﬁd péogggxl\évitho% Jk_)giﬂgrtljisturbedtby

surroundifREMbB&rs SR EAHRkibMFesiA amachining position anda layout can bé improved. The

exemplary embodiment is provided.with the _itching/maqvin chanism F, which 4s for switching and
moving thé h%f&ﬁig?ﬁ%fé?iﬁg%ercﬁggf?rﬁ %\qfroerrrl1 é;esﬁlﬁﬁta%r%%sgﬁre-contacting position H, at which the

detour polshing part K andthe [nper pedpferakend sudacecM of e tound ol @ 2 no
ed, 1o the

pressure-contac outer pressure-contacting position L, at which the detour polishing part K

and the O%%QP@”Rh%rﬁ'de“@r?@ff%%@{h cireylarsubstrate Mk are pressuee-apneacteds and is for
polishing the inner peripheral end surface M and the outer peripheral end surface N of the circular
substrate W; Thus, 88 substrate W can be pressure-contacted.
The polishing part 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 rocking shaft 14a is also provided at the machine
body 1. A vertically adjusting base 1l4c is provided at
the rocking base 14 so as to be vertically-adjustable
with a rocking groove part 14d and an adjustment bolt
14e, and a back-and-forth moving base 14f is provided

at the vertically adjusting base 14c so as to be slidable

with guide parts 14g and 14g and slide parts 14h and
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illustrated in Figs. 12 and 13, the outer peripheral end surface N of the circular substrate W can be
also polished to the chamfered surface or the round surface. By operating of the switching/moving
mechanism F, the inner peripheral end surface M and the outer peripheral

14h. Further, a back-and—~forth moving motor 14i for
moving the back-and-forthmoving base 14f back and-forth
and a ball screw mechanism 1437 are provided at the
vertically adjusting base 14c¢c, and the tape machine body
4 is mounted on the back-and-forth moving base 14f.
Accordingly, in this configuration, the detour
polishing part K is positioned to be opposite to the
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 capable of being rocked by rocking
the rocking base 14 around a center axial line P of the
rocking shaft 14a. Thedetour polishingpart Kis rocked
intermittentlyor continuouslyinthedirectionopposite
to the inner peripheral end surface M of the round hole
0O, so that the inner peripheral end surface M of the
round hole Q is polished to be the chamfered surface
or the round surface by the detour polishing 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 1is provided at
the machine body 1. A cylinder rod 15b of the cylinder
15 for switching and moving i1s connected with the

pressure-contacting base 13, and a control member 16 is
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end surface N of the circular substrate W can be polished. Therefore, the machining operability can be
improved. Further, the exemplary embodiment includes the rocking mechani m for rocking the tape
polishing mechanism Din the direction crossing the transferring of the polishing tape T in the detour
polishing part K. Thus, a polishing action caused by rocking of the polishing tape can be added, so that
polishing maéhirfitig €& b carfed Bt pTSperRy Thore tRtheR Bdedftiing to-the8ksinpRiFy 2
embodiment, the detour guide part Cs includes the two turnin face§arts 10 and 11 for turning the

outward-side pOPtioh%e dltward-Side Fortion TRaHT TR S0 PORioA T2'0t the pdhdhhig tape T,

from the outward guide part,Ci s'hg ward, Qi%f turning the return-side portion T2 from the sideward
position to tr%?raegﬁjnaglﬁ%g %gﬁ ;)QI%L% ge ou(r)frt‘(;)tfidg1 rga?tué‘sefﬂr%re? Fﬁ%'?%égs %%npgreascsﬁr;queceiving

face part 12,}5\@;(_:{1_ti§ gq{ gyiquethg pguﬁpgg&ag%T{q{ge%gig%q%rg bggla@bqth gg)rn'glg f@%e parts 10
and 11, and receiving polishing pressure.

be adjustable to advance or retreat. Accordingly, in this
configuration, the holding/rotating mechanism A is
switched and moved 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, so that the inner peripheral
end surface M and the outer peripheral end surface N of
the circular substrate W are polished to be the chamfered
surface or the round surface.

Inaddition, a rockingmechanism for rocking the tape
polishing mechanism D in an arrow direction in Fig. 14
may be provided although it is not illustrated in the
drawings. The arrowdirectionis adirectioncrossing the
transfer direction of the polishing tape T in the detour
polishing part K. As for the rocking mechanism to be used

in this case, for example, a rocking mechanism having an

eccentric ring structure can be
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Thus, the pressure-receiving face part 12 can guide the polishing tape T to detour sideward properly,
and transfer the polishing tape T smoothly. Further, according to the exemplary embodiment, since the
pressure receiving face part 12 is made of an elastic material such as rubber, a synthetic resin or the
like or-a hard material, the pressure receiving face part 12 can receive polishing pressure properly.
Furtne ore 2ateprding to thef&emplapecantiyodimenti thg palisking Steucturelliycthe detour Polishing
part K including the polishing tape is a dry type structure or a wet type structure. Having such the
structure, the SibistratehiishingREiBE Bf the preéritiexémplalyThibddieht 84h &dfapto
specifications of materials of the circular substrate W, polishing conditions, and the like. Further,
as anotherekéniglehF&fiboaifeRAFHicHE Sfitédin *F iRGS Fsteal Ofthe BrEsSife:Eshtacting
mechanism E in the presegl%ergt odi@eghhav]i:ngcakstructure ttgat the gilfl%Jlar substrat% W is moved

with pressﬁg-c%nf%%tllnré $o that detour poﬁshlng pa%trf@ar%o & inhef perip%e?a?%lné) sm?rFa%e M of the

round holeth]are Ipressurg%:ggtgﬁtgg, Rr},]? Q@§%ﬁe§8ngqgg%gfr??ﬁg?tr§% Facimsq(fﬁ/g?csgucture that

the detour po i\éhlna paar?K is moved with pressure-contacting s e detour p Ing part K and

the inner pgripheral end syrface M-of thei roundhole L are pressyrsscantacted Jln this ease, a similar

actional effect can be obtained. Further, the switching/moving mechanism G has a structure of
switching ang ;mgwing dhesholding/retating meehanriste A e the iINneHRrassure€patactig position H,
at which the detour polishing part K and e inner peripheral end surface M of the round hole Q are
pressure-contagted; 40 the-ouder pressure-contacting pogition: lsnatwihich the:detous golishing part K
and the outer peripheral end surface N of the circular substrate W are pressure-contacted, for
polishing tkefinserpedphera nd surface M and the outer peripheral end surface Not the circular
substrate W. However, the switching/moving mechanism C can adopt a structure of switching and
moving at least theStape polishingsmecHanisiirl afd'the podHyLFRREYbCking mecharfistf F in the
polishing/machining mechanism B fro the inner pressure-contacting position H, at which the detour
polishing padk RrEHASRE hRESIEriPREYAIEHYSURAR™M of the réuntiHok*d afdht8Ssife-Eontacted, to

the cuter Pressure-contacting paosition L, at which the detour polishin réaart K and the outer peripheral

end surfac¥ N dfthe EirdR SG55tralE e pressite-- cORaEEE Forolishing tHe infét peripheral

end 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 back-and-forth
moving motor 141, so that the detour polishing part K
is positioned at a position opposite to the inner
peripheral end surfaceMof the roundhole Q. Thelateral
moving base 2 1s pushed by the pressure-contacting

cylinder 13b attached to the pressure-contacting base
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surface M and the-outer peripheral end surface N of the circular substrate. Furthermore, the
present invention is not limited to the aforementioned exemplary embodiment. The structure of the
holding/rotating mechanism A, the structures of the polishing / machining mechanism B, the tape
transfer mechanism C, the tape polishing mechanism D, the pressure-contacting mechanism 2, the
polishing paf rotki n§ e chaAS BHiE Fahe Switchhl/oving freBRahistn G Bndthe Rie, the material,

the structure and the like of the polishing tape T can be suitably modified and designed. Further, dry
type polishitg dF FeEHpE PAishifg cah belused Ackbiding food macRmmhgSspeéification. o f

Accordingl)é, the expec ted obé ec I%e can be realized sufficiently. MCMAY
he round hole QoT the circular substrate W to the detour

polishing part K. The rocking base 14 in the polishing
part rocking mechanism F is rocked intermittently or
continuously by the rocking motor 14b around the rocking
shaft 14a. By rocking of the rocking base 14, the detour
polishing part K 1is rocked intermittently or
continuously in the direction opposite to the inner
peripheral end surface M of the round hole Q. By rocking
of the detour polishing part K intermittently orxr
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
in Fig. 11. Accordingly, theremovabilityof impurities
such as glasses, particles of a resin and the like, which
adhere to the inner peripheral endsurfaceof thecircular
substrate, can be improved, and further, the machining
gualities such as mirror-polishing performance of the
inner peripheral end surface M and the like, can be
improved. 1Inaddition, 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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What is claimed is; 1.A substrate polishing method applied at a time of polishing an inner peripheral
end surface of a round hole of a circular substrate having the round hole at a center part, the method
comprising: using a polishing tape, wherein the polishing tape is guided to be
outward/return-transferred, a turning portion ofthe polishingtape guided to be
outward/retusm-transfenpatis foidee fo deteur Bielbward largl asigewdid dstodrinigdsoftioncof the
polishing tape is made to be a detour polishing part capable of polishing the inner peripheral end
surface of hrRtreuRd ol HIBRITY and rétithgtRé BlittilaP bt ate 2Fansferring e psiishing tape

intermittently or continuously;
sideward detouring portion T; of the polishing tape T,

which is guided to detour sideward by the detour guide
part C3, is made to be the detour polishing part K capable
of 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 polished 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 with the
switching/moving mechanism F, which is for switching
and moving 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 c¢ircular substrate W. Thus, as

24



pressure-contacting the detour polishing part to the inner peripheral end surface of the round hole;
rocking the detour polishing part intermittently or continuously in a direction opposite to the inner
peripheral end surface cf the round hole; and thereby polishing the inner peripheral end surface of the
round hole to be a chamfered surface or a round surface. 2 .The substrate polishing method as
claimed in chaibw sl whéreih anrinritt periphiefal @ndisurface ahet aw oerpaviphémbericesurface of the
circular substrate are polished by switching and moving from an inner pressure-contacting position, at
which the dgtsurpalishirgepait andl the fnef petiphéral endestiFfaee-6f te fouihdhdledré ©
pressure-contacted, to an outer pressure-contacting position at which the detour polishing part and the
outer periph@ral-&itrsliria et & Bircdlfar LG05tFate &R PreSsurt REntRIFYI3%A &diRkEate polishing

device Com}&iSiz@I a h0|din%/rot%tir11:%mechanitsc for holding and rotating a circular subsirate having a
round hole ™8 aWRfite? part and e Swi ng,/ moving ,

inner peripheral end surface M and the outer peripheral
end surfaceNof the circular substrate Wcan be polished.
Therefore, the machining operability can be improved.

Further, the exemplary embodiment includes the
rocking mechanism for rocking the tape polishing
mechanism D in the direction crossing the transferring
direction of the polishing tape T in the detour polishing
part K. Thus, a polishing action caused by rocking of
the polishing tape can be added, so that polishing
machining can be carried out properly more. Further,
according to the exemplary embodiment, the detour guide
part C; includes the two turning facé parts 10 and 11
for turning the outward-side portion T;, in the
outward-side portion T; and the return-side portion T,
of the polishing tape T, f£rom the outward guide part
C, sideward, and for turning the return-side portion T,
from the sideward position to the return guide part C,.
The detour guilde part Cs further dincludes the
pressure-receiving face part 12, which is for guiding
the polishing tape T turned sideward by the both turning

face parts 10 and 11, and receiving polishing pressure.



a polishing/machining mechanism for polishing at least an inner peripheral surface of the round hole of

the circular substrate, wherein the polishing/machining mechanism comprises: a tape transfer

mechanism for transferring a polishing tape intermittently or continuously; a tape polishing mecha sm

having an outward guide part and a return guide past which can guide the polishi'n%éa e to be
[

outward/retlirH-franshPretl REFYEE ddts G guide PRrE AT En RER juitié & g P the

polishing tape guided to be outward/return-transferred to detour sigeward, and avingaan gietour

polishing partwirichcsd pdish the nnérefiisheral &nd ShacE™T the Found fole and Sonsists of a
sideward detouring portion of thg polishing 1ape guided tg. defgur sidgward by the defour guide part
according to the exemplary embodiment, since the
pressure receiving face part 12 is made of an elastic
material such as rubber, a synthetic 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 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 method of‘the present exemplary
embodiment can adapt to specifications of materials of
the circular substrate W, polishing conditions, and the

like.

Further, as another exemplary embodiment which is
omitted in drawings, instead of the pressure-contacting
mechanism E in the present embodiment having a structure
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 polishing part

K ig moved with pressure-contacting so that the detour
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apressure-contacting 'mechanismcapableof pressure-contacting the detour polishing part to the inner
peripheral end surface of the round hole by moving the detour polishing part or the circular substrate
with pressure-contacting; and a polishing part rocking mechanism for rocking the detour polishing part
intermittently or continuously in a direction opposite to the inner perig%gtral en surfage of the round

hole, and B6lishing iHednRér peribhéraPerd Surfatd 6fhe Fouhl hoiets b8 AThamTerad Surface or a

round surface by the detour polishing part. 4.The substrate polishing device as claimed in claim 3,
wherein tHé 83(-:9:\/i&ehfﬁrtﬁé>r%%p?¥pls?i%§% i tﬁlerﬁolaiﬁglrso?éjtﬁapmce%ﬁ%gsnt %(r?the Sioﬂ:]ﬁiﬁél%achining

mechanisin, 3 switchinimaving meeanislor switehing and groyao ijeast iedape polishing

mechanism’and the polishing part rocking mecharism from an inner pressure-contacting position to an

Oumrpmsaﬂe{o@é?@@é@§m9%§mg@m¥%®ﬂﬁﬂﬁmgﬁﬁhg mechanism G has a

structure of switching and moving the holding/rotating
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 mechanism 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 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
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inner peripheral end surface and an outer peripheral end surface of the circular substrate, where the
detour Polishing part and the inner peripheral end surface of the round hole are pressure-contacted at
the inner pressure-contacting position, and the detour polishing cart and the outer peripheral end
surface of the circular substrate are pressure-contacted at t?e ou%z;{;resgure-conta tir]:qngosit 5. The

substrate pofigHiRg Gelicd BE clatfied Th-&&in? 3 br-4 Whifein e fntifer tomprisés a rocking

mechanisné gol[ Cr:%cfinﬁ theulgasq:e o{iséhing mechanism in a direction crossing a transferring direction
the polishing tape i the detotr poa[ishlrig part. 6. The substrate polishing device as claimed in claim

3,wherein the detoyr,guie part.camprises wpduwrping face parts foy furning the eutyardzside portion,

in an outward-side portion and a return-side portion of the polishing tape, sideward from the outward
guide partand for,wrning thedgw-side, pertion fram thessideward positionste the returm guide part,

and a pressure receiving face part for guiding the polishing tape turned deward by the two turning

face parts to-deteurang for fecelvig polishing pressitet ing mechanism A, the
structures of the polishing / machining mechanism B,
the tape transfer mechanism C, the tape polishing
mechanism D, the pressure-contacting mechanism E, the
polishingpartrockingmechanismF, the switching/moving
mechanism G and the like, the material, the structure
and the like of the polishing tapé T can be suitably
modified and designed. Further, dry type polishing or
wet type pblishing can be used according to a machining
specification.

Accordingly, theexpectedobjectivecanberealized

sufficiently.



7.The substrate polishing device as claimed in claim 6, wherein the pressure receiving facelpaflsp
made of an ellas.tlc 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 comprlsmg the polishing tape is a dry type structure or a wet type structure.
What is claimed is;

1. A substrate polishing method applied at a time of
polishing an inner peripheral end surface of a round
hole of a circular subsﬁfate having the round hole at
a center part, the method comprising:

using a polishing tape, wherein the polishing tape is
guided to be outward/return—transferred, a turning
portion of the polishing tape guided to be
outward/return~transferred:m;guidedtxadetoursideward,
and a sideward detouring‘portion.of the polishing tape
is made tobe a detour polishing part capable of polishing
the inner'peripheral end surface of the round hole;
holding and rotating the circular substrate;
transferring the polishing tape 'intermittently‘ or
continuously;

pressure-contacting the detour polishing part to the
inner peripheral end surface of the round hole;
rocking the detour polishing part intermittently 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 round hole to be a chamfered surface or a round

surface.

2. The substrate polishing method as claimed in claim
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1, wherein an inner peripheral end surface and an outer
peripheral end surface of the circular substrate are
polished by switching and wmoving from an inner
pressure-contacting position, at which the detour
polishing part and the inner peripheral end surface of
the round hole are pressure-contacted, to an outer
pressure-contacting position at which the detour
polishing part and the outer peripheral end surface of

the circular substrate are pressure-contacted.

3. A substrate polishing device comprising:

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,

wherein the polishing/machining mechanism comprises:
a tape transfer mechanism for transferring a poiishing
tape intermittently or continuouély;

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

polishing tape guided to be outward/return-transferred

30

MCSLLP



to detour sideward, and having a detour polishing part
which can’polishvthe 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;

a pressure-contacting ‘mechanism capable of
pressure-contacting the detour polishing part to the
inner peripheral end surface of the round hole by moving
the detour polishing part or the circular substrate with
pressure-contacting; and

" apolishingpart rockingmechanismfor rocking the detour
polishing part intermitteﬁtly or continuocusly 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 surface

or a round surface by the detour polishing part.

4. The substrate polishing device as claimed in claim
3, wherein the device further comprises, in 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 the detour
polishing part and the inner peripheral end surface 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 inclaim
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 claimedjjlclaim
3,wherein the detour guilde part comprises two turniﬁg
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-sideportion fromthe sideward
position to the return guide part, and a pressure
receiving face part forguiding thepolishing tape turned
sideward by the two turning face parts to detour, and

for receiving polishing pressure.
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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 polishingtapeisadrytypestructure

or a wet type structure.
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