MANUFACTURI NG METHOD AND MANUFACTURI NG APPARATUS OF GLASS SUBSTRATE FOR
MAGNETI C DI SC AND MANUFACTURI NG METHOD OF MAGNETI C DI SC The present

di sclosure relates to subject matters contained in Japanese Patent
Application No. 2007-173581 filed on June 30, 2007, which are expressly
incorporated herein by reference inits entireties. BACKGROUND OF THE

I NVENTION 1. Field of the Invention [0001] The present invention relates
to a manufacturing nethod and a manufacturing apparatus of a gl ass
substrate for a magnetic disc and a manufacturing nethod of a magnetic disc

using a glass substrate gﬁ@gﬁ@f@ﬁ hoewePYopSRgsi fically, the present
S

invention relates to a polishing tec nigue on inner circunference edge

surface @fa N@JFAd&@J@{rIN%Oh@PB%%@, b éﬂﬁs@%&ﬁﬂ?ﬁﬂ‘@é MachETRS Griget | on of

the Prior Art [0002] Along wth advancenent of information technol ogy,

i nformation recor divig Ma8RMETORINCE MP9%HY lor MagRetiTe pregor ding technol ogy
has been significantly inproving. As a substrate for a magnetic recording

medi um such as a hard disc drive (HDD), which is one of the magnetic
recording nedia, 1 alum num substrate has been w dely used. However, al ong

with space savheg, pfbaéhenidigsclishid ghedensist y+becoist agr omdtters
contained in Japanese Patent Application No. 2007-173581 filed
on June 30, 2007, which are expressly incorporated herein by

reference in its entireties.

BACKGROUND OF THE INVENTION
1. Field of the Invention
[0001]

The present invention relates to a manufacturing method
and a manufacturing apparatus of a glass substrate for a
magnetic disc and a manufacturing method of a magnetic disc
using a glass substrate manufactured thereby. Specifically,
the present invention relates to a polishing technique on inner
circumference edge surface of an inner hole formed in the glass

substrate.

2. Description of the Prior Art
[0002]

Along with advancement of information technology,
information recording technology, especlally magnetic
recording technology has been significantly improving. As a
substrate for a magnetic recording medium such as a hard disc

drive (HDD), which is one of the magnetic recording media,



magnetic disc, the alum num substrate is replaced by a glass substrate
havi ng superior flatness and substrate strength of the substrate surface to
an al um num substrate. [0003] Mreover, as density growth of magnetic
recording technology is progressed, a magnetic head has changed from a

thin filmhead to a magneto-resi stive head (MR head) to a gi ant

magnet o-resi stive head (GWR head) and floating anount of a nagnetic head
froma substrate has been narrowed to 8nmor |less. Due to this, there may
be a case where a head crash or thermal asperity occurs. Head crash occurs

wh d.ch ' ' d f th
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magneti c di sc and ermal asperity rs a trou readi ng
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bet ween the magneti ¢ head and t magneti'c disc. such a-“condition,

i npor t ang@ Rfethil-abinges ehesubshiabe 698t rstéf aCe - d3sa heen Fanvantisonal Iy
recogni zed.” I n the Patent Docunent 1, each edge surface of an  outer

ci rcunf ersenee rakd ABvihBNShpEkieUNTt B ENESs | Snd A Jished wntddrd-ig s Witf ace i s
mrror surfaced to prevent generation and adhesion of a particle on the

subst r at e hedgebsttirhaee surgaukt itaghy @0liiihgnt Bebszkave-mentioned probl em
[ 0004] As a technique to polish inner circunference edge surface of a gl ass
substrat g,00@300l i shing nmet hod by use of a rotary brush 2 as described in
t he Patent Document 2 has been known. This
Moreover, as density growth of magnetic recording
technology is progressed, a magnetic head has changed from a
thin film head tc a magneto-resistive head (MR head) to a giant
magneto-resistive head (GMR head) and flocating amount of a
magnetic head from a substrate has been narrowed to 8nm or less.
Due to this, there may be a case where a head crash or thermal
asperityoccurs. Headcrashoccurs when amagnetic head crashes
a magnetic disc due to uneven surface of the magnetic disc and
the thermal asperity is a trouble which causes a reading error
when heat is generated by adiabatic compression of air or by
contact between the magnetic head and the magnetic disc. In
such a condition, importance of flatness of substrate edge
surface has been conventionally recognized. In the Patent
Document 1, each edge surface of an outer circumference and an
inner circumference is polished until the surface is mirror
surfaced to prevent generation and adhesion of a particle on
the substrate edge surface, resultingly solving the
above-mentioned problem.
[0004]

As a technique to poclish inner circumference edge surface

of a glass substrate, a polishing method by use of a rotary brush



pol i shing net hod enables to polish inner circunference edge surface by

| am nating di sc-shaped gl ass substrates having an inner hole which are
stored in a substrate case and a tightening cover (work holder), inserting
a rotary brush into a conmmunicating inner hole of the glass substrates
after the glass substrates are fixed on a rotation holder (table), and
rotating both the rotation holder and the rotary brush while dipping the
gl ass substrates into polishing |iquid. [Patent Docunent 1] Japanese
Publ i shed Unexam ned Patent Application No. H10-154321 [Patent Docunent 2]

Japanese jRubll %*}?L%e\:{“%’ﬁa'@h’ée%a@%%%“tn drtatd oL Ngyeerd iy %74%}1[1@005]

Recently, to further inprove recording density, a perpen | ar “magnetic

record'n%oﬂ%%%@%gh%%tﬁ%%ne%%%ﬂ%%dto|@ol&%%elﬂhe% RErReRGGR @@%@etlc
recordi ng nmedi um” i nfluence a gl ass substrate appears nore significantly

t han thes@%&%eeOByalhﬁmﬂh£yﬁFn@isaagwgﬁé& JELos s imithod hatherehere, | ower
roughness and nore precise flatness and shape are required for "a glass

subst r at @ nnlesPesi @hdn.cH 8fe i@ rid®i AL BBRE t 0h t EeatH dandsPeedhyenamgHDD,
rotati on speed of a nmagnetic disc has been increasing. Because center of

the rotatdoserof (Wbeknapgoetee) (i sEnséstvegy & Npestan, sadH erindiogreasi on
tol erance of an inner hole (inner circunference edge surface), higher
ci rcul ar idoyymuai@dat3ng inner hole of the glass substrates after the glass
substrates are fixed on a rotation holder {(table), and rotating
both the rotation holder and the rotary brush while dipping the
glass substrates into polishing liquid.
[Patent Document 1]

Japanese Published Unexamined Patent Application No.
H10-154321
[Patent Document 2]

Japanese Published Unexamined Patent Application No.
H11-221742
[0005]

Recently, to further improve recording  density, a
perpendicular magnetic recording method has been adopted. 1In
case of a perpendicular magnetic recording medium, influence
of a glass substrate appears more significantly than the case
of a longitudinal magnetic recording method. Therefcre, lower
roughness and more precise flatness and shape are required for
a glass substrate. Especially, for the improvement of reading
speed by an HDD, rotation speed of a magnetic disc has been
increasing. Because center of the rotation of themagneticdisc

is very important, smaller dimension tolerance of an inner hole

(inner circumference edge surface), higher circularity, and



smal ler fitting tolerance wwth a spindle are required. [0006] Meanwhil e,
because a small HDD has been recently required for a device such as a

cel lul ar phone, a digital canera, an a portable nusic player, it is
required for a magnetic disc to have a smaller shape and hi gher recording
density while |owering production cost thereof. [0007] Here, to | ower
production cost while polishing an inner circunference edge surface of a
gl ass substrate, increasing the nunber of glass substrate |am nated when
polishing is conceivable. For exanple, if 100 pieces of glass substrates

ver & | amnahed and ROl R8T e rh LG Tk iR ACLERSEd 1,9 300, Tt Decorres
possi bl e to produce t sane anount o glags substrates within a one-third
of takt tfigm@e(processing tine). However, there is a tendency that if the

nunber of lamnation is increased, tolerance or circularity of the inner

hole is | ower gdanwMVARY: L dddEal IMAENTHEN nd H8@8hL Jdesef Df @eqi® clr esent

invention ains at providing a manufacturing nmethod and a nmanufacturing

appar at ugoef aadglass ssestd af echanlarnpeBaki Ca dii 51 ¥l cduntdn peld sh i nner
circunference edge surface with high accuracy and can i nprove tolerance and

ci rcul ar igoy tablanmusner phakerwhit ei ensein Nge@ £ owinberaffetdiamdiaicedogl ass
substrate and providing a 4
have a smaller shape and higher recording density while lowering
preduction cost thereof.
[0007]

Here, to lower production cost while polishing an inner
circumference edge surface of a glass substrate, increasing the
number of glass substrate laminated when polishing 1is
conceivable. For example, if 100 pieces of glass substrates
were laminated and polished, if the number is increased to 300,
it becomes possible to produce the same amount of glass
substrates within a one-third of takt time (prccessing time).
However, there is a tendency that if the number of lamination
is increased, tolerance or circularity of the inner hole is

lowered.

SUMMARY OF THE INVENTION
[0008]

Therefore, the present invention aims at providing a
manufacturing method and a manufacturing apparatus of a glass
substrate for a magnetic disc which can polish inner
circumference edge surface with high accuracy and can improve
tolerance and circularity of an inner hole while ensuring a

number of laminated glass substrate and providing a



manuf acturi ng nmet hod of a magnetic disc using a glass substrate

manuf actured thereby. [0009] As a result of keen investigation on the
above-nmentioned problens by the inventors of the present invention, the
inventors found out that if a plurality of |lam nated glass substrates are
inclined to a rotation axis when an inner circunference edge surface is
polished, tolerance or <circularity of an inner hole is |lowered. Then, as a
result of keen discussion to solve this problem the inventors found out
that if the nunber of the glass substrates lamnated is increased in a

stage Whef6 et as%y AUPRLE Y S n?écﬁqé@lrﬁ El%%% giéﬁo s an&aat‘%or K

hol der, matching degree of a shaft Tenter of t a rotation

axis is MONEdehed ety and even if the glass substrates coul d be
retai ned by the work holder ‘Wi th high accuracy, the glass substrates are

prone to [gonsdji ne when the gl ass substrates are set on a table. Moreover,
t he inventors found out that it is possible to inprove matching degree of

the shaft centeg 9frddif t BEcke&@ligranRd il ilcpt ahi Be abdve-Mentdlidridrg the
gl ass substrates on the work holder after setting the work hol der on the

t abl e angridmismzonpy etté@d t heveptesentof nvieat ipaese@010hvdhaiohs, the sol ve
t he above-nenti oned problem a typical configuration of a manufacturing
met hod ofireregitass didtheid aet float ai fregnplucadise accdmciingtied ttiess esent
invention is a nethod of manufacturing a glass substrate for a nagnetic
di sc substrates are inclined to a rotation axis when an inner
circumference edge surface 1s polished, tolerance or
circularity of an inner hole is lowered. Then, as a result of
keen discussion to solve this problem, the inventors found out
that 1f the number o©f the glass substrates laminated 1is
increased in a stage where the glass substrates are laminated
and retained by a work holder, matching degree of a shaft center
of the inner hole and a rotation axis is prone to be lowered
and even if the glass substrates could be retained by the work
holder with high accuracy, the glass substrates are prone to
incline when the glass substrates are set on a table. Moreover,
the inventors found out that it is possible to improve matching
degree of the shaft center of the inner hole and the rotation
axis by setting the glass substrates on the work holder after
setting the work holder on the table and thus completed the
present invention.
[0010]
That is, to solve the above-mentioned problem, a typical
configuration of a manufacturing method éf a glass substrate

for a magnetic disc according to the present invention is a

method of manufacturing a glass substrate for a magnetic disc



5 including an inner circunference edge surface polishing step for

| am nating gl ass substrates having an inner hole and for inserting a
pol i shing body into a comuni cating inner hole for polishing further
including: a step of installing a positioning nenber instead of a polishing
body of a polishing apparatus in a manner that the center axis of the
positioning nmenber matches the center axis of the polishing body at a
position where the polishing body is to be provided; a step of lam nating a
plurality of glass substrates; a step of causing the positioning nenber to

penet r at €21 CATRUNG AL hAGr | ANFLURAL Fofle itd AR pdliass rRubskEat es: a
substrat es; S fre

step of fixing the Iam nated gl ass a step o ving 't he

posi tionirpg MEARBRtEREMYIASs SQPEURLEAL T NGy Anein ke Ohdike pesifioned
gl ass substrates; a Step of attaching a polisShing body to the polishing

appar at Us nskeR€t83da gfo 11 R bblugni Ao L EBRMundkE tangt eRn&F Hdwsekbirng the
pol i shing body into the comrunicating inner hole of the positioned glass

subst rat 31180 hlrNecas diing 1L@ihbe fkekve ¢PAhkYUNAlhgn poRstabhing the
posi tioning menber at a position where the polishing body of the polishing

appar at ugiein@erpOhssbhad® AR pODEEHCHE G e lognaepo Blgei Bylrdmaeardtsid anbe
attached enables to position |am nated glass substrates by the positioning
menber havhagnexadidtytBamentposakieno Andieppstit eoni nyymeengicd 1 shitngebody.
Therefore, even if the nunber of |am nated gl ass substrates is |arge, inner
ci rcunf etbreceentige sxi$ ack tdfe padh syliagsbsdbsat at et e where the
polishing body is to be provided; a step of laminating a
plurality of glass substrates; a step of causing the positioning
member to penetrate a communicating inner hole of the laminated
glass substrates; a step of fixing the laminated glass
substrates; a step of removing the positioning member from the
ccmmunicating inner hole of the positioned glass substrates;
a step of attaching a polishing body to the polishing apparatus
instead of the positioning member; and a step of inserting the
polishing body intco the communicating inner hole of the
positioned glass substrates.
[0011]

According to the above configuration, installing the
positioning member at a position where the polishing body of
the polishing apparatus for polishing an inner circumference
edge surface is to be attached enables to position laminated
glass substrates by the positioning member having exactly same
position and posture of the polishing body. Therefore, even
if the number of laminated glass substrates is large, inner

circumference edge surface of each glass substrate can be

polished with high accuracy and tolerance and circularity of



polished with high accuracy and tol erance and circularity of 6 the inner
hol e and nmat chi ng degree of cores can be inproved. [0012] Moreover, another
typi cal configuration of a nmanufacturing nmethod of a glass substrate for a
magnetic disc according to the present invention includes: a step of
attaching a lower retaining portion of a work hol der which sandw ches

gl ass substrates in a condition where a plurality of the glass substrates
are |lam nated by an upper retaining portion and the |ower retaining portion
on a table of a polishing apparatus for polishing an inner circunference

edge surigee ;@he@NnbNBEANHOhS: chOhBGed Fed Ner U RS FS HAliGp 3 velep Of

lam nating a plurality of glass substrates on the |ower retaining portion,;
a step of[ggarqvi ding a shaft perpendicularly to the |ower retaining portion
so that the shaft penetrates a communicating inner hole of the glass

substrates |anvpatedeen thgnboMer ret@bieAD RUAS QRira Sdrep @ff positioning
the | am nated gl ass substrates by use of the shaft; a step of pressing the

gl ass subsihiud@kes urtihgsmperbli oned astsheubswet teetar i M PRydiicodiwict h t he
upper retaining portion fromabove; a step of renoving the shaft from the
conmuni caidcg dingetc hakeg wsdritei poenht i ondchqdlakss :salstapad £at tachtien of
inserting a polishing body into the comrunicating inner hole of the
posi ti oned lgwvass retihdhiate porandna oft epwolrk pollidelr wh itche sianderiches
ci rcunference edge surface by the polishing body by relatively rotating or
novi ng t lyd assbbebahdatae ipel cehdlagibodyhere a plurality of the glass
substrates are laminated by an upper retaining portion and the
lower retaining portion on a table of a polishing apparatus for
polishing an inner circumference edge surface of an inner hole
formed in the glass substrate; a step of laminating a plurality
of glass substrates on the lower retaining portion; a step of
providing a shaft perpendicularly to the lower retaining
portion so that the shaft penetrates a communicating inner hole
of the glass substrates laminated on the lower retaining
portion; a step of positioning the laminated glass substrates
by use of the shaft; a step of pressing the glass substrates
thus positioned on the lower retaining portion with the upper
retaining portion from above; a step of removing the shaft from
the communicating inner hole of the positioned glass substrate;
a step of inserting a peolishing body into the communicating
inner hole of the positioned glass substrates; and a step of
polishing the inner circumference edge surface by the polishing
body by relatively rotating or moving the table and the
polishing body.
[0013]

In the present invention, upper and lower do not



[0013] In the present invention, upper and | ower do not 7 necessarily nean
direction of application of gravity and the direction farther fromthe
tabl e may be "upper" direction while the direction nearer fromthe table
may be "lower". Joint of the upper and | ower retaining portions may be any
position as long as there is no influence to operation. Wen attaching the
| ower retaining portion on the table, any nenber may be intervened

t her ebet ween. Perpendi cul ar condition of the shaft nay be accurate enough
to enabl e positioning of the glass substrate by the shaft. When the inner

circunf er@Rel gd9e y adbhagerketPOhi SPeghhy: tde: ol d S ng, Aoy d e d abl e and

the polishing body are relatively rotated or noved. re, ~ "relatively"

means a ¢andickiion Phetge fifkel tRE i A yihe “Lpperar & ALEVES pd 1the
polishing body is in sliding contact with™ the inner circunference edge

surface (thkr augbcpabhshiéageli fitbi)che Mava's hag! vEes1oheF” exarmilis oF
condi tion where the polishing body reciprocates in a direction

appr oxi nahel vippetrheg@nedwd o rdthe rialy @oaxics sdnbgche cnpipddie iomers hol e) .
[ 00141 According to the above configuration, the |ower retaining portion of
t he wor k lholgdes tiserad i ached ndi ukhe st ablene ratplasr.al Whyn oftddieigy ase
substrates are lamnated on the |lower retaining portion, the shaft is
provi ded lperrendétal miny tporthenl cwer theettalrieng poyt imeEmkter peaet bat e t he
comuni cating inner hole of the |am nated gl ass substrate so that the gl ass
substr at ésit@reened therebetween. Perpendicular condition of the shaft

may be accurate enough to enable positioning of the glass

substrate by the shaft. When the inner circumference edge

surface is polished by the polishing body, thé table and the

polishing body are relatively rotated or moved. Here,

“relatively” means a condition where either or both of the two

are driven and the polishing body is in sliding contact with

the inner circumference edge surface (through polishing liquid).

“Move” includes, for example, a condition where the polishing

body reciprocates in a direction approximately orthogonal to

the table (axis direction of the inner hole).

[0014]

According to the above configuration, the lower retaining

porticn of the work holder is attached on the table, a plurality

of the glass substrates are laminated on the lower retaining

portioﬁ, the shaft is provided perpendicularly to the lower

retaining portion to penetrate the communicating inner hole of

the laminated glass substrate so that the glass substrates are

positioned on the lower retaining portion, the positioned glass

substrates are pressed from the above by the upper retaining

portion to be fixed and in that condition, the shaft is removed



positioned on the |ower retaining portion, the positioned glass substrates
are pressed fromthe above by the upper retaining portion to be fixed and
in that condition, the shaft is renoved 8 fromthe comruni cating inner hole
of the glass substrates, and the polishing body is inserted into the inner
hol e for polishing. Therefore, positioning and fixing of the glass
substrate are carried out imedi ately before polishing and therefore
tolerance and circularity of the inner hole can be inproved. That is, the
shaft is renoved between the positioning/fixing step of the glass substrate

and the | LSy S 1 HY g B [ t e [ i tioned
and fi xeg%i"gﬂ.hﬁg% ed glla%%ls&éﬁgngelg(g](?ncﬁﬁégcﬂ%oﬁégggi%lkzsq{r]gdl al’ %ﬁ?ecti on

to disarrag %@Fiﬂ??ﬂ& ib%@fy_ois t g cgh-ass; St heai hd PWRNE 5L ballsdinghor eover,
when the work holder”is fixed on the table after the |am nated gl ass

SUbSFratQ%e%%@o%%?r@@5&@ibh§n@oékdhﬁlﬂfﬁ% shefiee s P B Fasd aMige a grain
particle or the like intrudes between the work holder and the table and

fixing aceuraey obutheimpeliabhel derpdfotde gablshirsy | amer edhand ralreng with
this, positioning accuracy of the glass substrate to the table is | owered.
However, tadeetdicegahda thecabaye+esti onedi wonf itgratdaon be Rapreeeld.hol der is

attached to the table in advance (before retaining the glass substrate) and
t her ef or @hatensi, f thheskafs iamenpsohll dratiwedn xihrg pacdariacy nof/ ftike ngor k
hol der toward the table, such an error can be corrected in the subsequent
posi ti onishgpstaep wifie t beagbassbstbsteateend [00d5polishing step. This
removing step does not disarrange positioned and fixed
laminated glass substrates (inner holes) in a radial direction
to disarray the position of the glass substrate toward the table.
Moreover, when the work holder is fixed on the table after the
laminated glass substrates are stored in the work holder, there
may be a case where a grain particle or the like intrudes between
the work holder and the table and fixing accuracy of the work
holder to the table is lowered and along with this, positioning
accuracy of the glass substrate to the table is lowered.
However, according to the above-mentioned configuration, the
work holder is attached to the table in advance (before
retaining the glass substrate) and therefore even if there is
any problem in fixing accuracy ¢f the work holder toward the
table, such an error can be corrected in the subsequent
positiconing step of the glass substrate.
[0015]
The shaft may be enabled to stretch or contract in radial
direction and in the step where the laminated glass substrates

are positioned by the shaft, the shaft may be stretched in radial

direction for positioning and in the step where the shaft is



The shaft may be enabled to stretch or contract in radial direction and in
the step where the | am nated gl ass substrates are positioned by the shaft,
the shaft nay be stretched in radial direction for positioning and in the
step where the shaft is 9 renoved fromthe conmunicating inner hole of the
positioned glass substrates, the shaft nmay be contracted in radial
direction to be renoved. Thus, it becones possible by the contraction of
the shaft to avoid the glass substrates froman excessive stress when the
shaft is renoved and al so possible to carry out positioning of the glass

subst r at 6l Hrdh tHeC WAL AN 1 HARICh P YIS IteR: fodiftG R t -
[0016] In the above-nentioned configuration, the step of lamnating a

pluralityiefssyl as8s6uets At @heONshier | g péetAIntinEGtRer t AN M@ dincl ude a
step of storing the glass substrates in a bottonmed cylindrical work cover

having aniioResticpPpey Hartetmdvad conthds oni wheeeonep! poakiibyeobyt hhegl ass
substrates are lam nated and a step of setting the glass substrates stored
with the awrdeacaien as ehavlaronot recl dWe gfletsal Bubgt patésofrdmoget her with
the work cover. In the present invention, cylindrical shape of the work
cover muexwasdiere entressl yheansheushet bys themavadd aantl ateyo pe sedmdter uct ed by
frames to forma cylindrical shape as a whole. By use of such a work cover
t he gl asssubstmataicaodet kasity setthe gheswoskbshobdes witth intiggH ower
retaining portion fixed to the table. [0017] .

accuracy by the diameter expansion of the shaft.

[0016]

In the above-mentioned configuration, the step of
laminating a plurality of glass substrates on the lower
retaining portion may include a step of storing the glass
substrates in a bottomed cylindrical work cover having an open
upper part in a condition where a plurality of the glass
substrates are laminated and a step of setting the glass
substrates stored with the work cover as a whole on the lower
retaining portion together with the work cover. In the present
invention, cylindrical shape of the work cover may not be
entirely constructed by the wall and may be constructed by
frames to form a cylindrical shape as a whole. By use of such
a work cover, the glass substrate can be easily set to the work
holder with its lower retaining portion fixed to the table.

[0017]

A typical configuration of a manufacturing apparatus of
a glass substrate for a magnetic disc according to the present
invention includes a work holder which sandwiches a plurality

of glass substrates having an inner heole in a laminated

condition by upper and lower retaining portions, a table to

10



A typical configuration of a manufacturing apparatus of a glass substrate
for a magnetic disc according to the present invention includes a work

hol der whi ch sandwi ches a plurality of glass substrates having an inner
hole in a lam nated condition by upper and | ower retaining portions, a
table to 10 which the lower retaining portion is attached, a shaft which
can expand or contract in radial direction, and a polishing body attaching
portion for attaching a polishing body which polishes an inner

ci rcunference edge surface of the inner hole by relative rotation or

novenent @k chhentabbge ANtk £ H1En PO | SdWtibn biad gt kel N ot Reaghalhiean be
stretched in radial direction to determ ne the position of the glass

subst r at eawhepand Bl i tae ol ngtasis subskeat 6a, ared bass najteth@botihe | ower
retaining portion attached to the table and al so can be contracted in

radi al dateathongtpp e sremoved facmiridie gainesh o) BodyhitiecH pelpesieki oned

gl ass substrate is pressed fromthe above by the upper retaining portion,
and t he pal iisirieng doddyuraf ¢ aehesd etiget mfaldeshohigthedyi mterachoheg portion i s
inserted into the comrunicating inner hole of the glass substrate

posi ti onedlbyiveheoshtfitnadt enovdmeshalf tile redovednchéhef pomitbipgl i sh the
i nner circunference edge surface. [0018] According to the above-nentioned
conf i gur &bden, whheeihowee skafi nfay poratiret dfed He wedd alotdeecitdoat t ached
on the table, the shaft is provided perpendicularly to the | ower retaining
portion §6 tdritedHeshihe pardirignesofheahe glass substrate when a

plurality of glass substrates are laminated on the lower
retaining portion attached to the table and also can be
contracted in radial direction to be removed from the inner hole
while the positioned glass substrate is pﬁ:essed from the above
by the upper retaining portion, and the polishing body attached
to the polishing body attaching portion is inserted into the
communicating inner hole of the glass substrate positioned by
the shaft after the shaft is removed therefrom to polish the
inner circumference edge surface.

[0018]

According to the above-mentioned configuration, the
lower retaining portion of the work holder is attached on the
table, the shaft 1s provided perpendicularly to the lower
retaining portion so that the shaft penetrates the
communicating inner hole of a plurality of the glass substrates
laminated on the lower retaining portion to position the glass
substrates on the lower retaining portion, the shaft is removed
from the communicating inner hole of the glass substrate while
the positioned glass substrate is pressed from above by the

upper retaining portion, and the polishing body is inserted into

11



comuni cating inner hole of a plurality of the glass substrates | am nated
on the lower retaining portion to position the glass substrates on the

| ower retaining portion, the shaft is renoved fromthe comrunicating inner
hol e of the glass substrate while the positioned glass substrate is pressed
from above by the upper retaining portion, and the polishing body is
inserted into 11 the inner hole for polishing. Therefore, positioning and
fixing of the glass substrate can be carried out immediately before
polishing and tol erance and circularity of the inner hole can be inproved.

Moreover et HGGOeRoPOS Skl &I dHig g .CoNti@ed #OFe Of phher$hafihgt arivoi d the
gl ass substrates froman excessive stress when the shaft is rénoved and

al so posHilligg bE eaerylavt pEsstionEngawfbd her it iass SibSiidas teiltyh hi gh
accuracy by the dianeter expansion of the shaft. [0019] The manufacturing

appar at ugaTay cgo TOSH 1 gyaed 4@l ¢ ol did@nda et leneid ey Fiundy { gaér Werlle cover
havi ng an open upper part in which a plurality of the glass substrates are
stored i mam bamingiredreabndi Moorcard ,t het gllassostbsppatedleat ased tihe t he wor k
cover are set on the lower retaining portion in an integrated manner with
t he wor k coonveractBprnusé idie shaftatwoakocdvdrg gilhes ghlassrstubstfimaine acan be
easily set to the work holder with its |ower retaining portion fixed to the
t abl e. [ GOREJssAvieypitcalsscohkngthat sbafbfia ramieattand rg svetosd ibfl ca
magnetic disc according to the present invention includes a step

to carry out positioning of the glass substrates with high

accuracy by the diameter expansion of the shaft.

[0018]

The manufacturing apparatus may be configured to include

a bottomed cylindrical work cover having an open upper part in

which a plurality of the glass substrates are stored in a

laminated condition and the glass substrates stored in the work

cover are set on the lower retaining portion in an integrated

manner with the work cover. By use of such a work cover, the

glass substrate can be easily set to the work holder with its

lower retaining portion fixed to the table.

[0020]

A typical configuration of a manufacturing method of a

magnetic disc according to the present invention includes a step

of attaching a lower retaining portion of a work holder, which

holds a plurality of glass substrates in a laminated conditicon

between an upper retaining portion and the lower retaining

portion, on a table of a polishing apparatus for polishing an

inner circumference edge surface of an inner hole formed on the

glass substrate, a step of laminating a plurality of glass

substrates on the lower retaining portion, a step of providing
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of attaching a |lower retaining portion of a work holder, which holds a
plurality of glass substrates in a |lam nated condition between an upper
retaining portion and the |Iower retaining portion, on a table of a
pol i shing apparatus for polishing an inner circunference edge surface of an
inner hole fornmed on the glass substrate, a step of lamnating a plurality
of glass substrates on the |Iower retaining portion, a step of providing 12
a shaft perpendicularly to the | ower retaining portion so that the shaft
penetrates the comunicating inner hole of the glass substrates |am nated

on the | g, fEelRINA%RANEAR +8 SHEARer PEELTHPALNL AN &Y PREE gl ass

substrates by the shaft, a stép of pressing the glass substrates thus

posi ti oneHe0dh 4 1€ Je@dRlr a tie@l Bh8I Ahied £ L0 Y4 tiirihenypRes £ k@ledlyDhBE poOrtion
from above, a step of renmoving the shaft fromthe comruni cati ng i nner hole

of the pegsbbtenedsdl AssnHtdsbnatBe Powd LR @ inA$RY bRY1ian, ROISiceR g body
into the comruni cating inner hole of the positioned glass substrates, a

step of pekishbAgnghed NAETnated guakeranse: edges Byrdracenhyt | elaktypl y
rotating or noving the table and the polishing body, and a step of form ng
a magnet b€ preyein®nHdelawsf aaksetratbhe ghaspsibsidsed® af tee Lbregl ass

substrate is polished. [0021] According to the above configuration, the
| ower retatningngporttiom efi thhehaordedwirderning ngt pachedsh drdrhebbabl e, t he
shaft is provided perpendicularly to the |ower retaining portion so that
t he shaft pesetafaremovhsgconenaliafdt fomgm thercdmiuniofataing inner hole
of the positioned glass substrate, a step of inserting a
polishing body into the communicating inner hole of the
positioned glass substrates, a step of pclishing the inner
circumference edge surface by relatively rotating or moving the
table and the polishing body, and a step of forming a magnetic
layer on the surface of the glass substrate after the glass
substrate is polished.
[0021]
According to the above configuration, the lower retaining
portion of the work holder is attached on the table, the shaft
is provided perpendicularly to the lower retaining portion so
that the shaft penetrates the communicating inner hole of a
plurality of the glass substrates laminated on the lower
retaining portion to position the glass substrates on the lower
retaining portion, the positioned glass substrates are pressed
from the above by the upper retaining portion to be fixéd and
in that condition, the shaft is removed from the communicating
inner hole of the glass substrates, and the polishing body is

inserted into the inner hole for polishing. Therefore,

positioning and fixing of the glass substrate is carried out

13



plurality of the glass substrates |lamnated on the lower re
to position the glass substrates on the | ower retaining por
positioned gl ass substrates are pressed fromthe above by t
retaining portion to be fixed and in that condition, the sh
fromthe communicating inner hole of the glass substrates,

polishing body is inserted into the inner hole for polishin
positioning and fixing of the glass substrate is carried out
before polishing and therefore tolerance and circularity of

tai ning portion
tion, the
he upper
aft is renmoved
and the
g. Therefore,

13 inmmedi ately
the inner hole

can be i mpReyedtel POFRArolRe §HalEhRY R&ENERERErEPe SHALGHRIe CQAkract in

radial direction and in the step whére the | am nated gl ass

substrates are

posi tiongdrbyihhet shatt cnthensbaf horByche BT ehghededin radial direction for
positioning and in the step where the shaft is renoved fromthe

communi cabppg]i nner hole of the positioned glass substrates
be contracted in radi al direction to be renoved. Thus, it b

, the shaft may
econes possible

by the contrarhé ahadft hhe shahbbledaveist tde-tgbassostistt dnesafif ain an

excessive stress when the shaft is renoved and al so possi bl e

to carry out

posi ti ondhgeotivheargl dsst sabsta@tvbe rwi the highi nacsdigdey sbyubbherdtanset er

expansi on of the shaft. [0023] In the above-nentioned config

uration, the

step of akamasttingeal lpy thal shyfof thkastsaSubsyrisg esrehchhd dlrowediatet ai ni ng

portion may include a step of storing the glass
direction for positioning and in the step where the s

removed from the communicating inner hole of the pos
glass substrates, the shaft may be contracted in
direction to be removed. Thus, it becomes possible

contraction of the shaft to aveid the glass substrates

haft is
itioned
radial
by the

from an

excessive stress when the shaft is removed and also possible

to carry out positioning of the glass substrates with high

accuracy by the diameter expansion of the shaft.

[0023]

In the above-mentioned configuration, the step of

laminating a plurality of glaés substrates on the lower

retaining portion may include a step of storing the glass

substrates in a bottomed cylindrical work cover having

an open

upper part in a condition where a plurality of the glass

substrates are laminated and a step of setting the glass

substrates stored with the work cover as a whole on the lower

retaining portion together with the work cover in an integrated

manner. By use of such a work cover, the glass substrate can

be easily set to the work helder with its lower retaining portiocn

fixed to the table.
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substrates in a bottoned cylindrical work cover having an open upper part
in a condition where a plurality of the glass substrates are |am nated and
a step of setting the glass substrates stored with the work cover as a
whol e on the | ower retaining portion together with the work cover in an
integrated manner. By use of such a work cover, the glass substrate can be
easily set to the work holder with its lower retaining portion fixed to the
table. 14 Effect of the Invention [0024] According to the present

invention, even if the nunber of |am nated glass substrates is |arge, inner

ci reunf epgpcer S@gghEUFB@EQtQEnthe gl ass substrates can be polished with
hi gh accuracy, and tolerance and circularity of the inner hole and

mat chi ng (degrge of cores can be inproved. BRI EF DESCRI PTI ON OF THE DRAW NGS
The various features of novelty which characterize the invention are

pointed out W hhcpapthgutariy dredder clpidi i &t ached ito raRdnfigpai-ng a part
of this specification. For a Dbetter understanding of the invention, its

operatingradvanhades, glakd speskiheécabigctaragbt alinad rbyirkanseentef erence
should be had to the acconpanyi ng drawi ng and descriptive matter in which

there iselgkustiraied emdnhdegtssbeshiss Prafey ced pabest teméd 6fitH Reghnventi on.
FIG 1 is a cross-sectional view showi ng a polishing apparatus of a gl ass
substr at actaraaypugnett€léhSece and circularity of the inner hole and

matching degree of cores can be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

The various features of novelty which characterize the
invention are pointed out with particularity in the claims
attached to and forming a part of this specification. For a
better understanding of the invention, its operating advantages,
and specific objects attained by its use, reference should be
had to the accompanying drawing and descriptive matter in which
there is illustrated and described a preferred embodiment of
the invention.

FIG. 1 is a cross-sectional wview showing a polishing
apparatus of a glass substrate for a magnetic disc.

FIG. 2 is a plan view showing a table.

FIG. 3 is a plan view showing a holder main body of a work
holder.

FIG. 4 is a cross-sectional view showing a work cover.

FIG. 5 is a side elevational view showing a shaft.

FIG. 6 shows installation procedures of the holder main
body on the table. (A) is a graphical illustration showing

inclination adjustment of the holder main body and (B) is a
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FIG 2 is a plan view showng a table. FIG 3 is a plan view showing a

hol der main body of a work holder. FIG 4 is a cross-sectional view show ng
a work cover. FIG 5 is a side elevational view showing a shaft. FIG 6
shows installation procedures of the holder main body on the table. (A) is a
graphical illustration showing inclination adjustnment of the hol der main
body and (B) is a 15 graphical illustration show ng coaxi al adjustnent of
the holder main body. FIG 7 shows procedures to cause the work holder to
hold |am nated gl ass substrates.. (A) is a graphical illustration show ng

how a pogképgggaiﬁrlgﬁfs aOJfoql élllﬂ?&ri‘ﬁ‘ ‘&%%5;1%‘1@\/\] 45 d Sl Of 8¢ £l dmbhgehol der

mai n bod I's a graphical Ustrati on sho a condition ere a
shaft ismgghaggg?.to a tool axis, (C is a graphlcal illustration showi ng a
condition where the shaft is inserted in the inner hole of the pol i shi ng

target, (D) isr1g. w@@lww%abrb&éaﬁkégtwremwg foFRM LN t‘éhﬁB?da hol der
cover is attached to a holder main body, and (E) is a graphical

iIlustraghRinshew §8a3dscomdst o ¥her@it Ng shakbphs chemevedstraaiohhe inner
hol e of he polishing target. FIG 8 is a flowhart show ng a nmanufacturing

met hod okhoaifganst aqwml%cmda &r%et%t@rfeldom#ﬁalretww@\ab%ralsp@tb@eung met hod
by a polishing apparatus. FIG 10 shows a shaft which can be expanded or
contract gd.the holder main body, (B) is a graphical illustration showing

a condition where a shaft is attached to a toecl axis, {C) is

a graphical illustration showing a condition where the shaft

is inserted in the inner hole of the polishing target, (D) is

a graphical illustration showing a condition where a holder

cover is attached to a holder main body, and (E} is a graphical

illustration showing a condition where the shaft is removed from

the inner hole of he polishing target.

FIG. 8 is a flowchart showing a manufacturing method of
a magnetic disc.

FIG. 9 is a flowchart showing a polishing method by a
polishing apparatus.

FIG. 10 shows a shaft whiéh can be expanded or contracted.
{A) is a side elevational view and (B) "is a
longitudinal-secticnal view of the shaft.

FIG. 11 shows procedures to cause the work holder to hold
laminated glass substrates by use of the shaft which can be
expanded or contracted. (A) is a graphical illustration
showing how a polishing target stored in the work cover is stored
in the holder main body, (B) is a graphical illustration showing
a condition where the shaft with contracted diameter 1is

installed to the tool axis, (C) is a graphical illustration

16



(A) is a side elevational view and (B) is a |ongitudinal-sectional view of
the shaft. FIG 11 shows procedures to cause the work holder to hold

| am nat ed gl ass substrates by use of the shaft which can be expanded or
contracted. (A) is a graphical illustration show ng how a polishing target
stored in the work cover is stored in the holder main body, (B) is a
graphical illustration showing a condition where the shaft with contracted
dianeter is installed to the tool axis, (C) is a graphical illustration 16
showi ng a condition where the shaft with contracted dianeter is inserted in

the innegphol g.l ?IElolr':]Q 4Pk Lghing é%ﬂ&tsﬁi%y&;tﬁdgg%&%@t%@ dilaidg kLAt i on

showi ng a con ere the Shaff aneter positions the

gl ass sulst &ﬁggrt@sl ydede i g}&élehl@)ql'a@Haﬁetg%glgghlA%)ta & graphical

illustration showmng a condition where t er cover is attac ed to the

hol der nmjy @apﬁ%alawmarg@l@nggﬁ@ﬁiﬁgl a lddisid ] QhShOWHRI sR 4 rgondi tion

where the Sha is renmoved fromthe inner hole of the polishing target by

contract m&ghdéﬁﬁgﬁsédqilérﬁ@céﬁ@fots1tFlo<és 12ei §1 &8s 9ram Gt d lilhvgtat on

showi ng anot her  exanple of a shaft which can be expanded or contracted.

DESCRI PTHEN K& MEsRBEEE;I%R%%tEW@PI IMENES Q251 Besis fegesoh @hoigalji zi ng the
present |nvent|on w | | expl ained on the basis of figures. [0026] FIG 1
is a crosscsaeatenal wMé@W sheVih0dér Ped¥&hi g attached to the holder
main body, and (F) 1is a graphical illustration showing a
condition where the shaft is removed from the inner hole of the
polishing target by contracting diameter of the shaft.

FIG. 12 1is a graphical illustration showing another

example of a shaft which can be expanded or contracted.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0025]

Best modes for realizing the present invention will be
explained on the basis of figures.
[0026]

FIG. 1 is a cross—-sectional view showing a polishing
apparatus (manufacturing apparatus) of a glass substrate for
a magnetic disc; FIG. 2 is a plan view showing a table; FIG.
3 is a plan view showing a holder main body of a work holder;
FIG. 4 is a cross-sectional view showing a work cover; FIG. 5
is a side elevational view showing a shaft; FIG. 6 is a graphical
illustration showing installation procedures of the holder main
body; FIG. 7 is a graphical illustration.showing procedures to
cause the work holder to hold laminated glass substrates; FIG.

8 is a flowchart showing a manufacturing method of a magnetic
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apparatus (manufacturing apparatus) of a glass substrate for a magnetic
disc; FIG 2 is a plan view showing a table; FIG 3 is a plan view show ng
a holder main body of a work holder; FIG 4 is a cross-sectional view

showi ng a work cover; FIG 5 is a side elevational view show ng a shaft;
FIG 6 is a graphical illustration show ng installation procedures of the
hol der main body; FIG 7 is a graphical illustration show ng procedures to
cause the work holder to hold | am nated gl ass substrates; FIG 8 is a

fl omchart showi ng a manufacturing nmethod of a magnetic 17 disc; FIG 9 is a

f | owchar tdiﬁ*&ﬁ""if‘}% 2 PQld }Eifrl%w'é%ta*}%d A ngP el KNG 5 %ggﬁgg%g rb'? G 101is a

gr aphi cal ustration oW ng a shaft whi‘ch can be e contract ed;

FIG L pidrraphisal 1L {ust g3t o ghowl 1o bubhecgause e uarlechol der

to retain I'am nat’e ass substrates by use o sha can be

expanded 1, GoRt ached: @H@\%Ei' gﬁnlﬁeiéxﬁargcﬁ@cﬁ’@faéonﬂﬂalé’c%&atﬁ 1 §how ng

anot her exanpl e of a shaft can be expanded or contracted. Here,

speci fi ¢ idi FRAKIAN.ca3nBPEyst PRE £6h ahowd e RERSL OMIBE t¢Rl wyALk ¥R @rd the
like in the follow ng enbodi nents are exanples for easy of understanding

of the p_rteﬁ@@t;a&ﬂvmi@ét@@dll@gcse@hbgﬁﬁca@egaﬁ% Wheoe therend st whiketice, the
present inventionis not limted thereto. [0027] As shown in FIG 1, a

pol i shi ngaapnss adusardded 8rgkassrasubalr ael frorG.a TRgngt he oFagphiics if or
polishing an inner circunference edge surface 3a of a cylindrical polishing
target 3 Iflarsmmethyn afiordahigngngkass subspletes 2 swft ndliudesan base
expanded or contracted. Here, specific dimension, shape,
material, and cother numerical wvalues and the like in the
following embodiments are examples for easy of understanding
of the present invention and except for a case where there is
a notice, the present invention is not limited thereto.
[0027]

As shown in FIG. 1, a polishing apparatus 1 of a glass
substrate for a magnetic disc is for polishing an inner
circumference edge surface 3a of a cylindrical polishing target
3 formed by laminating glass substrates 2 and includes a base
4, a table 5, a work holder 6, a work cover 7, a tool axis 8,

a drive motor 9, a polishing brush 10, a nozzle 11, and a shaft
12 as an example of a positioning member (refer to FIG. 5).
[0028]

The polishing target 3 is configured by laminating a
plurality of (e.g. 300) glass substrates 2 alternately with a
toric spacer 13 including nonwoven fabric or the like. The
glass substrate 2 has an inner hole at the center of a discotic

glass and outer circumference edge surface and an inner

circumference edge surface 2a of the inner hole are chamfered
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4, a table 5, a work holder 6, a work cover 7, a tool axis 8, a drive notor
9, a polishing brush 10, a nozzle 11, and a shaft 12 as an exanple of a
positioning nenber (refer to FIG 5). [0028] The polishing target 3 is
configured by lamnating a plurality of (e.g. 300) glass substrates 2
alternately with a toric spacer 13 including nonwoven fabric or the |ike.
The glass substrate 2 has an inner hole at the center of a discotic glass
and outer circunference edge surface and an inner circunference edge
surface 2a of the inner hole are chanfered 18 1 (in FIG 1, reference
nuneral s 2b and 2c indicate chanfered portion of the inner circunference

edge surfacerda) 1, Th}%fé@%ﬁ% n%?hek%l@r%' Q%@l be %Hﬁgbﬁt@r BY8RkLe8l due of
chanfering and damage or the [ike when polishing the glass substrate 2. The

i nner hol,e r@fi ohher Bﬁéll%méwciﬁé@ﬁfeée&@e%@%@esuflﬁw@zgyl | NEE bpakS r
configured by the comunicating inner hole of the glass substrate 2 and the

i nner Cl&GUH%e¢QQQQd%H¥tdﬂgﬁﬁ%lyﬁﬁkéﬁeﬁ@ere@9&uéhbﬂgchaﬁgéklﬁglEn@onflgured
by continuation of the inner circunference edge surfaces 2a of the glass

subst r at gamdgewbikhthé hei lepagsein E3lishhebwens glass substrates). [0829] The
base 4 is provided on a plan surface and the table 5 is supported by the

base 4 innaerohalah)f tienpeliyhang teeyen@ (ddspianarsidecwyofintibe)table 5
is, as shown in FIG 2, a circular formand is driven by a drive unit (not
shown) tdasbeondtigtiedd by the communicating inner hole of the glass
substrate 2 and the inner circumference edge surface 3a of the
polishing target 3 is configured by continuation of the inner
circumference edge surfaces 2a of the glass substrates 2 (with
the spacer 13 in between glass substrates).
[0029]

The base 4 is provided on a plan surface and the table
5 is supported by the base 4 in a rotatable manner via a bearing
14. Planar view of the table 5 is, as shown in FIG. 2, a circular
form and is driven by a drive unit {(not shown) to be rotated
in both directions.

[0030]

On an upper surface 5a of the table 5, threaded holes 15
are provided at positions which trisects perimeter of a radius
rl with a rotation axis 01 as the center (at positions for 120°
respectively). On an outer circumference surface Sb cf the
table 5, a later-described jig 16 can be attached in a detachable
manner.

[0031]
The work holder 6 includes a holder main body 17 and a

holder cover 18. The holder main body 17 is configured by

including a bottom wall part 19 which has circular shape when
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in both directions. [0030] On an upper surface 5a of the table 5, threaded
hol es 15 are provided at positions which trisects perinmeter of a radius rl
with a rotation axis 01 as the center (at positions for 120 respectively).
On an outer circunference surface 5b of the table 5 a later-described jig
16 can be attached in a detachable manner. [0031] The work hol der 6

i ncl udes a holder main body 17 and a holder cover 18. The hol der mai n body
17 is configured by including a bottomwall part 19 which has circul ar
shape when 1 19 viewed planarly, a cylindrical surrounding wall part 20

st andi ng.,t o] ri pher . ‘ t I r a ange part

21 stre'??:'r %ﬁghf %%%%#’gvér y%gir%ﬁ%fel{)%% %swl]:\ré?i‘)‘l&r?g?lﬁg &gﬂ gjcagr];ttangt oaarg

ext ernal ~di >1 O ial j i i N ted ner. The
s@hﬁ@%b f'r&;ﬁ %gg&gpﬁﬁg?gﬁ}g%% fRENBG: i+ AT tzo%g{tal%, qR4

hol der cover inclu pressing portion 2 nd a surroundi ng

val | papt 3 gid ebghtngdownyardnf hgmauer tRer RheY phrihemregssi ng
portion 22 and,” for exanple, fornms a nmale screw on an upper outer

ci rcunf esgpegufili hacha 2039t the wdunditng el iRk 129 ardragiathe sanme
time forms a fenal @ screw on an inner circunference surface 23a of the

surroundiyRgicWed te RYrme2BinTAS el &y S @Wmadin@ ri. heThe il B S cRWear egcaused to
be screwed together and the holder cover 18 is attached and fixed on the
surroundinglwakk a pANCo2Q Apraskifdgaiotieoholzdendmmisudedyndifg wall
part 23 stretching downward from outer periphery of the pressing
portion 22 and, for example, forms a male screw on an upper outer
circumference surface 20a of the surrounding wall part 20 and
at the same time forms a female screw on an inner circumference
surface 23a of the surrounding wall part 23. The male screw
and the female screw are caused to be screwed together and the
holder cover 18 is attached and fixed on the surrounding wall
part 20 as a lid of the holder main body 17.
[0032]
At the center of the bottom wall part 19 of the holder
. main body 17, as shown in FIG. 3, a penetration portion 24 which
penetrates the bottomwall part 19 above and below is provided.
The penetration portion 24 includes an inverted cone shaped
concéve portion 26 which corresponds to the shape of a tapered
portion 25 (refer to FIG. 5) of the shaft 12 and a round hole
27 communicating with the concave portion 26 which are provided
above and below as a skeleton framework. The flange part 21
includes insertion holes 28 having a slightly larger radius than
the threaded hole 15 provided at positions which trisects

perimeter of a radius r2 {(r2 = rl) with a shaft center 02 of

the round hole 27 as the center. Moreover, threaded holes 29
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[0032] At the center of the bottomwall part 19 of the holder nain body 17,
as shown in FIG 3, a penetration portion 24 which penetrates the bottom
wal | part 19 above and below is provided. The penetration portion 24

i ncludes an inverted cone shaped concave portion 26 which corresponds to
the shape of a tapered portion 25 (refer to FIG 5) of the shaft 12 and a
round hole 27 communicating with the concave portion 26 which are provided
above and bel ow as a skel eton framework. The flange part 21 includes
insertion holes 28 having a slightly larger radius than the threaded hole

15 provi ded @tow0sdd @ns fp%iﬁhohréaﬁfﬁst@ﬁfi%@ﬁhefi&séﬁdﬂ&ﬁhezegr2 =rl)
with a shaft center 02 o the round hole 27 as the center. Noreover,

t hr eaded2BobastRE %aﬂi@é@ep.r o\irfleth catoud RO tricom regindles kantr sbeom bhe
insertion holes 28 on the perineter. On the outer circunference surface 2la

of the fba&ngee FaRhgdlpaat!at eb- UgseriBedctiBedl) icpnobeartdaehedchkn a
det achabl e manner. The hol der main body 17 is attached to the upper surface

5a of thent abbetashaolépmafinér knurHd np it madh Waidgh 1passesttheadgh the
insertion hole 28 is screwed with the threaded hole 15. [0033] The work
cover 7 its,tlas WwpemsunfEb& 53l ofcongitgisied abya tinebida ghuar Inetcabotyl i nder 32
i ncluding netal such as stainless steel and a discotic resin ring 33
i ncl udi n§lresinhspredsas thhaludcehal inFThetiehahotyl2thder s32ewrcl wieb a f ol ded
portion 34 folded inside at the |ower end of the cylinder and as the

the threaded hole 15.

[0033]

The work cover 7 is, as shown in FIG. 4, configured by
including a metal cylinder 32 including metal such as stainless
steel and a discotic resin ring 33 including resin such as
polyacetal. The metal cylinder 32 includes a folded portion
34 folded inside at the lower end of the cylinder and as the
resin ring 33 is locked by the folded portion 34, an inserticn
hole 35 (an inner hole of the resin ring 33) is formed at the
bottom of the work cover 7 as a whole to have a bottomed
cylindrical shape with an open upper part.

[0034]

The polishing target 3 is stored in the metal cylinder
32 of the work cover 7 and is set on the bottom wall part 19
of the holder main body 17 in an integrated manner with the work
cover 7. Then, a discotic spacer 36 including resin such as
polyacetal is placed on the polishing target 3 and is pressed
from above by a pressing portion 22 of the holder cover 18 so
that the polishing target 3 is retained by the work holder 6

in a condition where the polishing target 3 is sandwiched

between the bottom wall part 19 and the pressing portion 22.
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resin ring 33 is |locked by the folded portion 34, an insertion hole 35 (an
i nner hole of the resinring 33) is fornmed at the bottom of the work cover
7 as a whole to have a bottomed «cylindrical shape with an open upper part.
[ 0034] The polishing target 3 is stored in the netal cylinder 32 of the
work cover 7 and is set on the bottomwall part 19 of the hol der main body
17 in an integrated manner with the work cover 7. Then, a discotic spacer
36 including resin such as polyacetal is placed on the polishing target 3
and is pressed fromabove by a pressing portion 22 of the hol der cover 18
so that b@g5@olishing target 3 is retained by the work holder 6 in a
condition where the polishing target 3 is sandwi ched between the bottom

wal | part 19 apgdcthe,PrEss giﬁgﬁ%gng%gon %%L%g%%g%agee?ﬁggg?§é5§68 is

provi ded on an upper part of t 5, ive notor 9,

and is ratatied 409t by dihechiops geReeNty,i cald yi i £h4Pedr 9hatien axi sa
of the table 5. The tool axis 8 and the drive notor 9 are driven by an

el evat or diRet-tShawnot@e ive-AP1 PRdtaMe rb0886bn Hha POl icshimg thbdeh 10 is
attached to the tool axis 8 in ‘a detachabl e manner, penetrates the inner

hol e of the paki shondaxtiar @etandt @ @riweroedtl ¢ hgreofirieaghey the
vicinity of the concave portion 26 of the holder main body 17. Lower end
si de of etlkeapolri Shichg shouwsh 10 mBYcpepetnadt dothe bottom wal | part

[0036]

The polishing brush 10 is attached to the tool axis 8 in
a detachable manner, penetrates the inner hole of the polishing
target 3, and a lower end thereof reaches the vicinity of the
concave portion 26 of the holder main body 17. Lower end side
of the polishing brush 10 may penetrate the bottom.wall part
19 of the work holder 6 and the table 5 and may be pivotally
supported by the base 4 or the like. Supporting the polishing
brush from the lower side in such a manner, it becomes possible
to prevent wobbling of the polishing brush when polishing is
carried out and to improve polishing accuracy.

[0037]

The nozzle 11 is provided to face the tool axis 8 and
supplies polishing liquid from the upper part of the polishing
brush 10. The supplied polishing liquid flows between the
polishing brush 10 and the inner circumference edge surface 3a
of the polishing target 3, passes through the penetration
portion 24, and is collected at a waste liquid vent {(not shown).
[0038]

The shaft 12 has an approximately columnar shape as shown

in FIG. 5, is provided in the work holder 6 instead of the
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19 of the work holder 6 and the table 5 and nmay be pivotally supported by
the base 4 or the like. Supporting the polishing brush fromthe | ower side
in such a manner, it becones possible to prevent wobbling of the polishing
brush when polishing is carried out and to inprove polishing accuracy.
[0037] The nozzle 11 is provided to face the tool axis 8 and supplies
polishing liquid fromthe upper part of the polishing brush 10. The
supplied polishing liquid fl ows between the polishing brush 10 and the

i nner circunference edge surface 3a of the polishing target 3, passes

through whe R6AELTBELOR 19O LhAT: 241 aRckd;S inliccint: plosR sy ddeaul d vent

(not sho The shaft 12 has an app mat el y col umar “shape as

shown iRubkErade bsiHEQMH@%dihnth@epW@&Eh@ﬂbd%brgeEn%t%%dd%%cEE%edzz
polishing brush 10, and is used for positioning of the glass substrate 2

i ncl udediiaRetrhe pRE | shd Y 1A 1SS L dRher @RI rt 1B 35haht ch?2
i ncl udes an attachnment portion 37 which is attached to the tool axis 8, a

col umar jlsas geadhadricethehaddl aRakts 3& b@yhmgaaplm%@mméwﬁ@aa@tanet er as
the inner hole of the glass substrate 2 continuously formed fromthe

att achnephrtpast haniad, apptapenetie peréams Rhareaid ?H-B)l:tﬂ’iey iheeredofleom t he
| ar ge-di aneter shaft part 38 and has a di aneter which becones smaller
toward t be tlosvgl assdaibsanth @z Eaanmmianucsndly fdinetfeon shabt tpahined 8
continuously formed fromthe tapered portion 25 and has an approxi mately
sane di apetrérocas3fhea raperdblper2ion 25 continuously formed from the
large-diameter shaft part 38 and has a diameter which becomes
smaller toward the lower side, and a columnar small-diameter
shaft part 39 continuocusly formed from the tapered portion 25
and has an approximately same diameter as the round hole 27.
[0039]

To polish the polishing target 3 by use of the polishing
apparatus 1, the holder main body 17 of the work holder 6 is
attached on the upper surface 5a of the table 5 first.

[0040]

As shown in FIGs. 6 and 9, the knurling bolt 31 is inserted
into the insertion hole 28 of the flange part 21, in a condition
where the tip of the bolt is temporarily jointed (Step 401 (in
the figure referred to as S401 and same is applied below)), a
knurling bolt 40 is screwed to the threaded hole 29 of the flange
part 21, and protruding amount of the knurling bolt 40 from the
lower surface 21a of the flange part 21 is adjusted so that the
holder main body 17 ‘is leveled off. Specifically, a gauge 41
for displacement measurement is attached to the tool axis 8,

a sensing pin 42 of the gauge 41 is caused to be in contact with

the bottom wall part 19, and three knurling bolts 40 are screwed
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[ 0039] To polish the polishing target 3 by use of the polishing apparatus
1, the holder main body 17 of the work holder 6 is attached on the upper
surface 5a of the table 5 first. [0040] As shown in FIGs. 6 and 9, the
knurling bolt 31 is inserted into the insertion hole 28 of the flange part
21, in a condition where the tip of the bolt is tenporarily jointed (Step
401 (in the figure referred to as S401 and sane is applied below)), a
knurling bolt 40 is screwed to the threaded hole 29 of the flange part 21,
and protrudi ng anount of the knurling bolt 40 fromthe |ower surface 2la of

the TlangecRada b adbus! eesontbalel o) J0l At i Bodv 47 Lae | evel ed

a gauge 4 for displacenent neasurenent is-attached to

the tool gXi§ Bat 1%@@;9@&@%%56%@‘9@@% 9auUgR 4k d ek 8%%43—511 to1be. in

contact with the bottomwall part 1 and three knurling bolts 40 are

soreved 123 Daglo@ndd entBeakangiihe b eadssl ialesn2d wBhkeckoyathng the

table 5 at | ow speed so that the gauge 41 indicates a fixed value. |If tips

of the threeidiu Idurgakel bs 4P 1R abnkos contagk 1 W-bA 1 ahBequRpehesUr f ace 5a
of the table in a well-bal anced manner, instrunent reading of the gauge

41 beconessepngéadt rdegphdeorrohat §9igef 41 heetahbe Sordtahnchénaiteon
adj ustnent of the holder nmain body 17 is conplete (Step 402, FIG 6 (A)).

[0041] Nextatibe dfi gse Xakdrees anidathedi ot 1 ¥0 spoiuithemt theheuhelder
circunference surface 5b of the table 5 (preferably the jigs

main body 17 is complete (Step 402, FIG. 6 (A)).

[0041]

Next, the jigs 16 are attached to two points on the outer
circumference surface 5b of the table 5 (preferably the jigs
are attached in positions where two lines between each position
and the rotation axis 01 becomes orthogonal when seen planarly),
and the jigs 30 are attached to two points on the outer
circumference surface 2la of the ocuter circumference surface
2la of the flange part 21 {(onpositions oppesite to the positions
for the jigs 16 with the rotation axis 0l as the center). As
an attachment method of the jigs 16 and 30, for example, the
jigs can be magnetically attached to the outer circumference
surfaces 5b and Zla.

- [0042]

The jig 16 protrudes upward more than the upper surface
5a of the table 5 and on the protruding portion, a threaded hole
43 is formed along horizontal direction. A knurling bolt 44
is screwed in the threaded hole 43. Meanwhile, the jig 30 has
an L-shape which stretches to horizontal direction from the

outer circumference surface 21a of the flange part 21 and bends

downward. To the portion bent downward, a threaded hole 45 is
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are attached in positions where two |ines between each position and the
rotation axis 01 becones orthogonal when seen planarly), and the jigs 30
are attached to two points on the outer circunference surface 2la of the
outer circunference surface 2la of the flange part 21 (on positions
opposite to the positions for the jigs 16 with the rotation axis OL as the
center) As an attachnent nethod of the jigs 16 and 30, for exanple, the
jigs can be magnetically attached to the outer circunference surfaces 5b
and 2la. [0042] The jig 16 protrudes upward nore than the upper surface 5a

of the t§8£ﬁe§a§‘ﬂg€1§2}étP?z&ﬁ%&{(“&if@c??gﬁ'Qﬁ'ﬂélé‘ RH&?}?‘E‘R@E g1 € 443;Ls formed

al ong hori zont I on nurling IS scre In the threaded

hole 43. jMeapuhi } g, thber)+9:394M8S1 a5 L- shape which stretches to horizonta
direction fromthe outer circunference surface 2la of the flange part 21

and bend§00@9ﬁnmard To the portion bent downward, a threaded hole 45 is 24
formed al ong horizontal direction and a knurling boIt 46 is screwed in the

t hreaded hol e 4dre] @Q43L ’d‘ﬂ@éﬁol&b@%ﬂrh@oh?'ldﬁis@n{pdl%iljﬁ bsntegporarily
jointed to the table 5, the insertion hole 28 is slightly Iarger than the

t hr eadedtbotiee ¥sbland,t heeeihsere0ohfoslé s el dan gmeily badyerlhin be noved
in horizontal direction for the all owance between the insertion hole 28 and

t he knurthagHhalddedlhoile 1he akauthéeng isbobbm Ak aRd HO)l @ e medhemedyback and
forth along the threaded

17 to be moved in horizontal direction for the allowance between
the insertion hole 28 and the knurling bolt 31, if the knurling
bolts 44 and 46 are screwed back and forth along the threaded
holes 43 and 45, tips of the knurling bolts 44 and 46 come into
contact with the outer circumference surfaces 2la and 5b to
horizontally move the holdermainbody 17. Using this, knurling
bolts 44 and 46 are screwed back and forth to adjust protruding
amount of the knurling bolts from the jig and to adjust position
of the holder main body 17 so that the shaft center 02 matches
the rotation axis 0l. That is, the sensing pin 42 of the gauge
41 attached to the tool axis 8 is caused to be in contact with
the concave portion 26, and each of two pairs of the knurling
bolts 44 and 46 are screwed back and forth while rotating the
table 5 at low speed so that the gauge 41 indicates a fixed value.
If tips of the knurling bolts 44 and 46 come into contact with
the outer circumference surfaces 21la and 5b in a well-balanced
manner and instrument reading of the gauge 41 becomes constant,
coaxial adjustment (centering) of the holder main bedy 17 is
complete (Step 403, FIG. 6 (B)).

(0044}

Then, three knurling bolts 31 which have been temporarily
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hol es 43 and 45, tips of the knurling bolts 44 and 46 cone into contact
with the outer circunference surfaces 2la and 5b to horizontally nove the
hol der main body 17. Using this, knurling bolts 44 and 46 are screwed back
and forth to adjust protruding anount of the knurling bolts fromthe jig
and to adjust position of the holder main body 17 so that the shaft center
02 matches the rotation axis 01l. That is, the sensing pin 42 of the gauge
41 attached to the tool axis 8 is caused to be in contact with the concave
portion 26, and each of two pairs of the knurling bolts 44 and 46 are

soreved hask:ada{ O Y S160RLHNILEDS 1§20l R b0l Atk spRedatget hat the

gauge 41 indicates a val ue. tips of the knurling bol s and 46

Come i Nt 91CHN a@molidld) ahBer 1UHRN deir! BaTh &I RNE . 7SUS faeRS kA aRdxal in a

wel | - bal anced manner and instrument readi ng of the gauge 41 "becones
constant on g@axkabladpusteept 46gentering) of the holder main body 17 is
conplete (Step 403, FIG 6 (B)). [0044] Then, three knurling bolts 31 which
have beenovesporarily 25 jointed are equally clenched, the jigs 16 and 30
and the gauge 41 are renoved, and the holder main body 17 is conpletely
fixed on the prabée HifSilemd(4)st J10G4S]orAbfet héi ind 5d ngnd insbaldyatlifon of the
hol der main body 17 to the table 5, the polishing target 3 is retained by
t he wor ktohoheerakble [SQ046F polishing target 3 is retained by the work

holder 6.

[0046]

As shown in FIGs. 7 and 9, the polishing target 3 which

is stored in the work cover in advance is stored in the holder

main body 17 with the work cover 7 in an integrated manner (Step

405, FIG. 7 (A)).

[0047]

Next, the attachment portion 37 of the shaft 12 is attached

to the tool axis 8 at an elevated position, the spacer 36 is

provided on the polishing target 3, the holder cover 18 1is

provided on the holder main body 17 (FIG. 7 (B)), and the tool

axis 8 is lowered to cause the shaft 12 to be inserted into the

inner hole of the polishing target 3 (FIG. 7 (C)). Thus, the

tapered portion 25 is engaged with the concave portion 26, the

small-diameter shaft part 39 is inserted into the round hole

27, the shaft 12 is provided perpendicularly to the bottom wall

part 19 while being supported from at top and bottom thereof

by the tool axis 8 and the penetration portion 24 respectively,

and the shaft center of the shaft 12 matches the rotation axis

0l. Asthe shaft 12 is inserted, part of the inner circumference

edge surface 2a of the glass substrates 2 of the polishing target
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As shown in FIGs. 7 and 9, the polishing target 3 which is stored in the
work cover in advance is stored in the holder main body 17 with the work
cover 7 in an integrated nmanner (Step 405, FIG 7 (A)). [0047] Next, the
attachnment portion 37 of the shaft 12 is attached to the tool axis 8 at an
el evated position, the spacer 36 is provided on the polishing target 3, the
hol der cover 18 is provided on the holder main body 17 (FIG 7 (B) ) , and
the tool axis 8 is lowered to cause the shaft 12 to be inserted into the

i nner hole of the polishing target 3 (FIG 7 (C)). Thus, the tapered

POrLi on 35,3 ANGRURML WA N, | e FONCANENDOTIAON. 26 L& rcummld 1y aiet er shal

part 39 is inserted Into t e shaft 12 1s p ed

per pendi ¢ularlay %Qrtt.b@n@%t beByahle oRBEE LG MM AL SRINGusERRAIE £¢ 1 Om at
top and bottomthereof by the tool axis 8 and the penetration portion 24

respecti velrye-canehetB® shatt s&pteis of Thive ,shatbt %igsmw&srat{@ o qtzati on

axis O01. As the shaft 12 is inserted, part of the inner circunference edge

surface Zasaftithedgkasshstibsid at:as drothkhenpet i1l g Heedet ma2@hdswhich is
not in a predeterm ned position is pressed by the tapered portion 25 or by

t he out erhel rewakeaneeisunfigce of the |arge-dianmeter shaft part 38. Thus,
the glass substrate 2 is positioned so that the axis of the inner hole
t hereof m@dldgés the rotation axis 01. [0048] Next, the holder cover 18 is
installed to the holder main
Next, the holder cover 18 is installed to the holder main
body 17 and the polishing target 3 having positioned glass
substrates 2 is caused to be sandwiched between the bottom wall
part 19 and the pressing portion 22 to be fixed (Step 406, FIG.
7 (D)).
[0049]
After the positioning and fixing, the tool axis 8 1is
elevated to pull out the shaft 12 upward to remove the shaft
12 from the inner hole of the polishing target 3 (Step 407, FIG.
7 (E}). The polishing target 3 is fixed in the previous step
and therefore it is prevented that the positioned condition is
misaligned by the removal of the shaft 12.
[0050]
The shaft 12 is detached from the tool axis 8 after being
removed, the polishing brush 10 is attached to the tool axis
8 instead of the shaft 12, and the polishing brush 10 is inserted
into the inner hole of the polishing target 3 (Step 408).
[0051]
Then, both of the table 5 and the tool axis 8 are rotated

at different angular rate or either one is rotated to cause the

both to be relatively rotated so that the polishing brush 10
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body 17 and the polishing target 3 having positioned glass substrates 2 is
caused to be sandw ched between the bottomwall part 19 and the pressing
portion 22 to be fixed (Step 406, FIG 7 (D)). [0049] After the positioning
and fixing, the tool axis 8 is elevated to pull out the shaft 12 upward to
remove the shaft 12 fromthe inner hole of the polishing target 3 (Step
407, FIG 7 (E)). The polishing target 3 is fixed in the previous step and
therefore it is prevented that the positioned condition is msaligned by
the renoval of the shaft 12. [0050] The shaft 12 is detached fromthe tool

axi's 8 aliter, haiing g eopvedy i, Dokl LR rL0ch8  aldarheg o he tool

axis 8 |nstea the s e po? |ng ush i's inserted

into thezbnél@rth@ogsl%hms tpaoédé@lan\glé %roqqtsh%ncgsmaufa@up 10p k- okhen, Dboth

of the table the todl axis 8 are rotated ™ at ferent angul ar rate or

ei ther opgel §o££’1é‘t1qdaﬁ@fﬁﬂ %‘fhetshghe bt el%ufr@b%h&%'é’dj@tsﬁtr%gc%o t hat
t he polishing brush is in sliding contact with the 1nner

ci rcunf engneet egdgosUr f aee e, 3anefpd NEsiPAld PHuxh 18168} b YepeR@EUWIR N
liquid supplied from the nozzl e 11 and polishes the 1Tnner circunfeérence

edge surkaegat3da (Bt epad4@9wn. bhetae thevaebirshheg bousBhi@gmay be repeatedly
el evated up and down by the el evator when polishing. [0052]
[0052]

In the present embodiment, the wall bottom part 19 of the
holder main body 17 of the work holder 6 is attached on the table
5, a plurality of the glass substrates 2 are laminated on the
bottom wall part 19, the shaft 12 is provided perpendicularly
to the bottom wall part 19 so that the shaft 12 penetrates the
communicating inner hole of the laminated glass substrates 2
(inner hole of the polishing target) and that the glass
substrates 2 are positioned on the lower retaining portion, the
shaft 12 is removed from the inner hole of the inner hole of
the polishing target 3 while the positioned glass substrates
2 are fixed by being pressed from above by the pressing portion
22 of the holder cover 18, and the polishing brush 10 is inserted
into the inner hole for polishing. Therefore, positioning and
fixing of the glass substrate 2 1is carried out imediately
before polishing and tolerance and circularity of the inner hole
can be improved. That is, although the shaft 12 is removed
between the positioning/fixing step and the polishing step of
the glass substrate 2, the removal step does not misalign
laminated glass substrates 2 (inner hole) which are positioned

.and fixed to radial direction tomisalign position of the glass

substrate 2 toward the table 5. Moreover, when the work holder
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In the present enbodinment, the wall bottompart 19 of the holder main body
17 of the work holder 6 is attached on the table 5, a plurality of the

gl ass substrates 2 are lanm nated on the bottomwall part 19, the shaft 12
is provided perpendicularly to the bottomwall part 19 so that the shaft 12
penetrates the conmunicating inner hole of the | am nated gl ass substrates 2
(inner hole of the polishing target) and that the glass substrates 2 are
positioned on the |ower retaining portion, the shaft 12 is renoved fromthe
i nner hole of the inner hole of the polishing target 3 while the positioned
gl ass substrates 2 are fixed by bei ng pressed from above by the pressing

Porti on_322¢pkele, Wpldess pover: I« andahipabi shing Liish nser t ed

into the I nner |ng T erefore |t|on|n f|X|ng of the

gl ass sulsip %Elel% tﬁec%fkel%i)&'ér,' MR atel y b@eaf gzra%eDQJHe%@ 194284 nt ol erance

and C|rcular|ty of the inner hole can be i'nprove That 1's, although the

shaft 12 hschenaved thetvean ihepRs beeRkBd/ thai Rorvtiep &nd Jrhecpel | shing
step of the gl ass substrate 2, the renoval step does not msalign

| am nat e@aelles§nQUB§kia§e§c8u£aepecsf hod & )wdvit ofb 131 Resithioreth1cand fixed to
radial direction to msalign position of the glass substrate 2 toward the

tabl e 5. 1Maeeevesnd Wieihd he tWorki Siplpieyi tihiirsy Bexadael sheHabllasafter the
| am nat ed gl ass substrates are stored in the work hol der, there may be a

case whes@bat@hakentopatié itcdel oorist hewkirkd. i Nisweesr pbeiveerdite twortkehol der

and the table and fixing accuracy of the work holder to the table is

| ower ed abdvatoergtwchkdt bosfigosation} nthadolrderymafint bedgl H5f the
work holder 6 is attached to the table 5 in advance (before
retaining the glass substrate 2) and therefore even if there
is any problem in fixing accuracy of the work holder 6 toward
the table 5, such an error can be corrected in the subsequent
positioning step of the glass substrate 2.
[0053]

Here, especially when a plurality of the glass substrates
2 are laminated on the bottom wall part 19, the glass substrates
2 are stored in the bottomed cylindrical work cover 7 which is
open upward in a condition where the plurality of the glass
substrates 2 are laminated and the glass substrates 2 stored
in the work cover 7 are positioned on the bottom wall part 19
in an integrated manner with the work cover 7. Therefore, the
glass substrate 2 can be easily set to the work holder 6 having
the holder main body 17 which is fixed on the table 5.
[0054]
Meanwhile, the polishing apparatus 1 may include a shaft

which can be expanded or contracted in radial direction. For

example, a shaft 47 shown in FIG. 10 includes an attachment

portion 48 to be attached on the tool axis 8, a rod-shaped part
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substrate to the table is | owered. However, according to the

above-nentioned configuration, the holder main body 17 of the work hol der 6
is attached to the table 5 in advance (before retaining the glass substrate
2) and therefore even if there is any problemin fixing accuracy of the
work hol der 6 toward the table 5, such an error can be corrected in the
subsequent positioning step of the glass substrate 2. [0053] Here,
especially when a plurality of the glass substrates 2 are |am nated on the
bottomwall part 19, the glass substrates 2 are stored in the bottoned

cylindrigglynorky Cao\’:%hléa‘&h'sfi?féée @@&Q«H&Wﬁ‘és‘ thé §§}H@“at>h%” awheng the

plurality of the glass substrates 2 are |am nated and the gl ass substrates

2 StOredattﬁchﬁénﬂnﬁgrﬁﬂﬁﬁQu%iﬁ%% pRai & apede PyHihe, %%Eb%@%wghhlﬁékt 19 in
an integrated manner with the work cover 7. Therefore, the glass substrate

2 can beggasivh¥dseind Qnrtaelwmng &ei's 6ohayifg calnhel Dgk der vertnchedy 17
which is fixed on the table 5 54] Meanwhile, the polishing apparatus 1

may incl ddecatsbaftel ahi el gan bﬁeeﬁ(@c&nﬂﬁf&b@cﬂ gt uacird dah maeeat o
direction. For exanple, a shaft 47 shown in FIG 10 includes an attachnent

portion 48dielbeisédached ontbheltosltlhxeés fhtarIatkistmpedtpas a28 49
havi ng a coni cal surface 49a which has the sane axis as the attachnent
porti on andvhdsdtire tthicameter adoimbEocomes ocfnaht erod-cvaed harand9.
interl ocking parts 50 which can slide in vertical direction relatively to
t he rod-Bhaped grar buddranguctacenv®@at ocof the interlocking part 50
configures a columnar surface, whole of an inner surface 50b
thereof is caused to be in contact with the conical surface 49a
of the rod-shaped port 49 and is biased by an elastic member
(not shown) to inner side of radial direction. If the
rod-shaped part 49 slides relatively downward .to the
interlocking part 50, the conical surface 49a of the rod-shaped
part 49 expands space between the inner surfaces 50b of each
of the interlocking part 50 so that the interlocking parts 50
are moved to outer side of radial direction, resulting in
expanded diameter of the shaft 47 which is regulated by the outer
surfaces 50b of the interlocking parts 50. On the other hand,
if the rod-shaped part 49 slides upward relatively to the
interlocking part 50, due to the bias of the elastic member,
space between the inner surfaces 50b of each of the interlocking
parts 50 is narrowed and each of the interlocking parts 50 is}
moved to inner side of radial direction, resulting in reduced
diameter of the shaft 47.
[0055]

To position the glass substrate 2 by use of the shaft 47,

as shown in FIG. 11, the work holder 7 in which the polishing
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radial direction. A total of three interlocking parts 50 are provided in
the outer circunference of the rod-shaped part 49. Wile an outer surface
50a of the interlocking part 50 configures a columar surface, whole of an
i nner surface 50b thereof is caused to be in contact with the conical
surface 49a of the rod-shaped port 49 and is biased by an el astic nenber
(not shown) to inner side of radial direction. If the rod-shaped part 49
slides relatively dowmmward to the interlocking part 50, the conical surface
49a of the rod-shaped part 49 expands space between the inner surfaces 50b

of each gf E*Ee3' g{a ?985‘ I‘Q (P8 89 tﬂlﬂtdﬁtﬂ“ﬁahﬂtﬁéégclk'ﬁ Qgggégbél 50 are

noved to ou radla Irection, resulting in Xpan i anet er of

the shaf 5n4%hwmt%1les 5 eglcat eldﬂ. byafhe Oud eshaftirinces 30Boak rhBeed
interl ocking parts 50. On the other hand if the rod-shaped part 49 slides

upwar d rebativeby 18 dth&cHdd eol ﬂ@é'ﬂ@ﬂ)makﬁs@ (Fdee 19 $1§1)3) bizas ehet he
el astic nenber, space between the inner surfaces 50b of each of the

i nterl ockhagt mari§ B dghthaohenwed tand: eaghamdt d hedritrerdteckisngtpakt s 50 is
noved to inner side of radial direction, resulting in reduced dianeter of

t he shaf th47shh00551 {l® ipesirtdeen ihke ghaSjSmSeleﬁcEEé &2 thy pseishihhe shaft
47, as shown in FIG 11, the work holder 7 in which the polishing 30

target 3tasgetoBedris. put (Mt)a t raehel Hertiw@ime bodyvd & latdiached ths the

table 5 (FIG 11 (A)), the shaft 47 in a contracted condition is attached

to the tood-akiepe8 P&FG 49r(B)he inardlbbé&ing part 50, the shaft 47
is expanded in radial direction and by applying pressing force
to the whole of the inner circumference edge surface 2a of each
glass substrate 2 by the outer surfaces 50a of the three
interlocking parts 50, each of the glass substrates 2 are
positioned in a predetermined position (FIG. 11 (D)). After
the positioned condition is fixed by the holder cover 18 (FIG.
11 (E)}, the shaft 47 is contracted in radial direction and is
pulled out upward from the inner hole of the pelishing target
3 (FIG. 11 (F)). When the shaft 47 is thus inserted/removed,
the shaft 47 is contracted in radial direction and when the glass
substrate 2 is positioned, the shaft 47 is expanded in radial
direction. Thus, thanks to contraction of diameter of the shaft
47, it becomes possible to prevent the glass substrates 2 from
being applied excessive force and it becomes possible to carry
out positioning of the glass substrate by expansion of diameter
of the shaft 47 with high accuracy.
[0056]

Here, in the above-mentioned explanation, the shaft 12

is set after the holder main body 17 is set to the polishing

apparatus and the work holder 7 in which a laminated body
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shaft 47 is brought down with its diameter contracted so that the shaft 47
is inserted into the inner hole of the polishing target 3 (FIG 11 (Q)).
Then, by the relative sliding of the rod-shaped part 49 and the
interlocking part 50, the shaft 47 is expanded in radial direction and by
applying pressing force to the whole of the inner circunference edge
surface 2a of each glass substrate 2 by the outer surfaces 50a of the three
i nterlocking parts 50, each of the glass substrates 2 are positioned in a
predeterm ned position (FIG 11 (D)). After the positioned condition is

fixed byiﬁB?uB@hgefhépgl%s@-ﬁ?’?tgé;é Gamiafdd )in ddamshalits ﬁ?oivid%apﬁrsa(:t ed in

radial directionand is pulled out upward fromthe inner hole of the

pol i shi n?utawe&eiﬁ.(ﬁh&reéér{%e Mbegetiheighahti4d is hB¥Slimited

i nserted/ renoved, the shaft 47 is contracted in radial direction and when

the gl asghegubstdmd £ 21 8xpABIEI, OheehobharSihaf théd7wbsk axprisied i gheadi al
direction. Thus, thanks to contraction of dianeter of the shaft 47, it

becones posskbkebkerptevenhalyhpegbasscfubBernbede?2 haom bbaiyny7appl i ed
excessive force and it becones possible to carry out positioning of the
gl ass sulhgteafe by expansion of dianmeter of the shaft 47 with high
accuracy. [0056] Here, in the above-nentioned explanation, the shaft 12 1is
set after the Hotedevenni nthedy than stiset cbnftiberptlipshiimg whappar ahes and t he
work holder 7 in which a |lamnated body 31 0 including the substrates
| ami nat etloildeadvanees 1§ pgreowildehdaply mounted, the holder cover 18
itself and a portion where the holder cover 18 and the holder
main body 17 come into contact may have screw thread function
(male screw, female screw) so that the laminated body of the
glass substrates 2 can be fixed by turning the holder cover 18.
[0058]
Further, a configuration in which a part of the holder
main body 17 is removed (the surrounding wall part 20 is removed
and only the bottom wall part 19 is left) and the holder cover
18 and the part of the holder main body 17 {the surrounding wall
part 20} are integrated may be used. Specifically, the holder
cover may have a cylindrical shape and the holder cover and the
bottom wall part 19 may be fixed when the glass substrate 2 is
set. In this case, since there is not the surrounding wall part
20 when the glass substrate is set, the holder cover 18 can be
removed and the laminated body of the glass substrates can be
easily set.
(00589]
[Embodiment]

Hereinafter, an embodiment of a manufacturing method of

a glass substrate for a magnetic disc and a magnetic disc to
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put therein. However, the present invention is not limted thereto and, for
exanpl e, without using the work holder 7, the glass substrate 2 may be set
on the holder nain body 17. [0057] Moreover, other than the configuration
in which the holder cover 18 is threadably nounted, the hol der cover 18
itself and a portion where the hol der cover 18 and the holder main body 17
cone into contact may have screw thread function (male screw, female screw
so that the | am nated body of the glass substrates 2 can be fixed by
turning the hol der cover 18. [0058] Further, a configuration in which a

part of &chHQhﬁiﬁ%ﬁEEEE:ﬁ%%@ht%}ni§sQﬁHPNﬁQiGFﬁ§1%9%&9&%@%%@.“ﬂfﬁigart 20 is

renoved and on e bottomwall part "19 is [eft) and the hol der cover 18

and the parbqphetbediPbdeipp®idy hd¥nd oL he, surrennding wel l o-paeh 20) are
integrated may be used. Specifically, the holder cover may have a

cylindrigatkcshape, andnéheqhobdes goyeinandaise, Hpttom wadh @asé,. 19 may be
fixed when the gl ass substrate 2 is set. In this case, since there is not

the surrogmdong wall part 20 when the gl ass substrate is set, the hol der
cover 18 can be renoved and the | am nated body of the glass substrates can

be easily)setshd®®5Hocd Fhodisty andigieisnaltappiag erbpdisesp of a
manuf acturing nmethod of a glass substrate for a nagnetic disc and a nmagnetic
disc to R82er to FIG. 8)
First, aluminosiliqate glass 1s cast into disc-shape by
direct press using upper, lower, and body molds to obtain a
plate-shaped amorphous glass. The disc-shaped glass substrate
for a magnetic disc may be obtained by, other than the direct
press, cutting the substrate out by a grinding wheel from a sheet
glass formed by down draw method or float method.
[0061]
Next, both main surfaces of the plate glass 1is
wrapping-processed to make a disc-shaped glass base material.
The wrapping process is carried ocut by an apparatus for both
suffaces wrapping using planetary gear mechanism and alumina
system loose grain is used. Specifically, wrapping platen is
pressed both from top and bottom of the plate glass, grinding
fluid containing loose grain is supplied on the main surface
of the plate glass, and they are relatively moved to carry out
the wrapping process. By this wrapping process, a glass base
material having smooth main surface is obtained.
[0062]
(2) Cutting step (Step 2)
The glass base material obtained in the previous step is

cut by a diamond cutter and a disc-shaped glass substrate is
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whi ch the present invention is applied wll be explained. This enbodi nent
can be applied to any of a 0.8-inch disc, a 1.0-inch disc, a 1.8-inch disc,
a 2.5-inch disc, or 3.5-inch disc. [0060] (1) Shape processing step and
first wapping step (Step 1: Refer to FIG 8) First, alumnosilicate gl ass
is cast into disc-shape by direct press using upper, |lower, and body nol ds
to obtain a plate-shaped anorphous gl ass. The di sc-shaped gl ass substrate '
for a nmagnetic disc may be obtained by, other than the direct press,
cutting the substrate out by a grinding wheel froma sheet glass forned by

down dr aw, et hadeof Jd07) eL106a; L0081k Mg BOGH1IALY SHRERCES101 the

plate glass is wappi ng-processed to make a di sc-shaped gl ass base

material ;s FBemMWHARRLRINBY 0GRSS the CAlId L& MLt It AN GRPAT8E UgatOT zbot h
surfaces w appi ng using planetary gear nmechani smand alum na system | oose

grain isqusedtiSperhpical Tien W 2pRbAOc DFBERFetSncdr £€8§8dshpthACEr 9AKt Op and
bottom of the plate glass, grinding fluid containing | oose grainis

suppl i edo@tet ke rMRINT esWrfcRc€dg@kulrifa cpl &t € ggbass, bypAd itdhageinekat i vel y
noved to carry out the wapping process. By this wapping process, a glass
base materi@rhaviong sppetibtemnimsdr facanisr iobd aptedess0062prm{RAY, Cutti ng
step (Step 2) The glass base material obtained in the previous step is cut
by a di anbadfeunitef.and a di sc-shaped gl ass substrate is

{00e3]

{3) Second wrapping step (Step 3)

Next, on both surfaces of the glass substrate thus
obtained in the previous step, second wrapping process is
carried out in a similar manner as the first wrapping process.

By carrying out the second wrapping process, it is possible to
remove minute convex or concave shape formed on the main surface
in the cutting step or edge surface polishing step, which are
previous steps, in advance and it becomes possible to finish
later-described main surface polishing step in a short period
of time.

[0064]

(4) Edge surface polishing step (Step 4)

Next, by brush polishing method, outer circumference edge
surfaoeoftheglasssubstrateisﬁdrror—polished. At this time,
slurry including cerium oxide abrasive grain (loose graiﬁ) is
used as polishing grain.

[0065]
For the inner circumference edge surface, mirror

polishing by the polishing apparatus 1 was carried out. This

polishing procedure has already been described and therefore,
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33 cut. Next, using a cylindrical dianond drill, an inner hole is forned
(coring) and the glass substrate cones to have a discotic shape. Then,

i nner circunference edge surface and outer circunference edge surface are
ground by a dianond grinder to carry out predeterm ned chanfering process
(formng, <chanfering). [0063] (3) Second wapping step (Step 3) Next, on
both surfaces of the glass substrate thus obtained in the previous step,
second wrapping process is carried out in a simlar manner as the first
wr appi ng process. By carrying out the second w apping process, it is

possi bl eck@1ah8EDYE FhBHESE COBVEN Of e §ONSENEr Shame dLr ed 70N ahheopai n
surface in the cutting step or edge surface polishing step, which are

previous (ghgps, in advance and it becones possible to finish
| at er - descri bed main surface polishing step in a short period of tine.

[0064] (4) Edgge surfsaceulpot i shé RFtetrephd Pbep sh) niext oub¥ riirius hinpeki shi ng
nmet hod, outer circunference edge surface of the glass substrate is

m rror-peliirshederdhcehietigel nRurfaddl riyas nehediedg bgeriata oxi dey abhasi ve grain
(loose grain) is used as polishing grain. [0065] For the inner
ci rcunf epehdcehédge sihef asdge msurdacepoldaShthg oyl alslke pabsistitey apparatus 1
was carried out. This
processed to have mirror surfaces that can prevent separation
of sodium or potassium. Especially, the inner circumference
edge surface was polished to have fine dimension tolerance or
circularity of the inner hole even when a few hundreds of glass
substrates are laminated and polished.
[0067]
(5) Main surface polishing step (Step 5)

As amain surface polishing step, the first polishing step
was performed. The first polishing step is mainly aimed at
removingcrackordistortionremainingbnthenminsurfaceafter
the wrapping step. In the first polishing step, the main
surface was polished by an apparatus for both surfaces polishing
using planetary gear mechanism, using hard resin polisher. As
polishing liquid, cerium oxide abrasive grain was used.
[0068]

The glass substrate after the first polishing step was
sequentially dipped in cleansing tanks of neutral detergent,
pure water, and isopropyl alcohol (IPA) to be cleansed.
[0069]

Next, second polishing step aimed at finishing the main

surface to have a mirror surface was performed. 1In the second

polishing step, main surface was polished by an apparatus for
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pol i shing procedure has al ready been described and therefore, 34

expl anation thereof is omtted (refer to FIGs. 6, 7, and 9) [0066] The

gl ass substrate after the polishing of outer and inner circunference edge
surfaces was washed by water. By this polishing, the edge surfaces of the
gl ass substrate were processed to have mrror surfaces that can prevent
separation of sodiumor potassium Especially, the inner circunference
edge surface was polished to have fine dinension tolerance or circularity
of the inner hole even when a few hundreds of glass substrates are

| am nat ego@f@%lﬂoﬂacmegom%% %gﬁ?h@ﬁheﬁwﬁ@%a&wﬂgéﬁgagsﬁe@s§O ep 5) As

a main surface polishing step, iTst polishing step was per med. The

first pobishiBge sk€PihS rBBINING13IsMRE . at sl (MM o] ackqPld di & LLdh on
remai ning on the main surface after the wapping step. In the first

pol i shi ngx sd€mbAdE vRigtaisUhbagagwasn sl dsded thararnapparahiMSos fde bot h
surfaces polishing using planetary gear nechanism using hard resin

pol i sherab¥ssipol §ediMouséquin, tieer f i ©Xp ol S Bgi e @rdd $ wesd used.
[ 0068] The gl ass substrate after the first polishing step was sequentially
di pped i poeTepnsi ng tanks of neutral detergent, pure water, and isopropyl
al cohol (1 PA) to be cleansed. [0069] Next, second polishing step ainmed at
finishing the Thee ylass substrate after the second polishing step was
sequentially dipped in cleansing tanks of neutral detergent,
pure water, and isopropyl alcochol (IPA) to be cleansed while
ultrasonic wave was applied to the tanks.
[0071]
(6) Chemical strengthening step (Step 6)

Next, chemical strengthening was conducted to the glass
substrate obtained in the previous step. The chemical
strengthening was conducted by preparing chemical
strengthéning solution in which potassium nitrate and sodium
nitrate are mixed. The chemical strengthening sclution was
heated and the cleansed glass substrate was also heated. Then,
the glass substrate was dipped into the chemical strquthening
solution. To chemically strengthen the whole surfaces of the
glass substrate, the dipping was conducted while the glass
substrate was placed in a holder which retains a plurality of
glass substrates by their edge surface.

[0072]

By dipping the glass substrate 1into the chemical

strengthening scluticn, lithium ion and sodium ion on the

surface layer of the glass substrate are replaced by sodium ion

and potassium ion in the chemical strengthening solution and
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surface to have a mrror surface was perfornmed. In the second polishing
step, main surface was polished by an apparatus for 35 both surfaces
pol i shing using planetary gear nechanism using flexible resin foam
polisher. As polishing liquid, cerium oxide abrasive grain having finer
grain than the ceriumoxide abrasive grain used in the first polishing step
was used. [0070] The gl ass substrate after the second polishing step was
sequentially dipped in cleansing tanks of neutral detergent, pure water,
and isopropyl alcohol (I1PA) to be cleansed while wultrasonic wave was

applied tRetheakanksnsEP9¢¥d] s (8 NG ERLgStrengthening step (Step 6) Next,

chem cal strengthening was conducted™to the glass substrate obtained in the
previous spepy The chem cal strengthening was conducted by preparing
chem cal strengthening solution in which potassiumnitrate and sodi um

nitrate are mxesg1hke Shesd £le steepatenhBfi 881 Wirdhg@eniirpsedpand the

cl eansed gl ass substrate was al so heated. Then, the gllass substrate was

di pped inbe dhepsheniteab shtepgtdienitRgbesphpt 409. cdIl &dhetbweabhy sh&engt hen
the whol e surfaces of the glass substrate, the di pping was conducted while

t he gl asdippebisin abecyasr ptad et lifnrd et tek oibé eh eaelsaidns Mopeavaljty of
gl ass substrates by their edge surface. [0072] By dipping the glass
subst r at ehenjlmdheubbemratal was sequentially dipped into tanks of pure

water and IPA to be cleansed while ultrasonic wave was applied

to the tanks.

[0074]

Through these steps, a flat, smooth, and highly rigid
glass substrate for a magnetic disc was obtained.
(00751
{(7) Magnetic disc manufacturing step (Step 7)

On the both main surfaces of the glass substrate obtained
through the steps (1) to (6}, an attachment layer including Cr
alloy, a soft magnetic layer including FeCoCrB alloy, a ground
layer including Ru, a vertical magnetic recording layer
including CoCrTi alloy, a protection layer inclﬁding carbon
hydroxide, and a lubrication layer including
perfluoropolyether are sequentially formed to manufacture a
vertical magnetic recording disc. Here, a vertical magnetic
recording disc was manufactured in the present embodiment.
However, a magnetic layer or the like may be formed as
longitudinal magnetic recording method.

[0076]

A preferable embodiment of the present invention has been

explained with reference to attached figures. However, it is
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strengthening solution, lithiumion and sodiumion on the surface |ayer of
the gl ass substrate are replaced by sodiumion and potassiumion in the
chem cal strengthening solution and 36 the glass substrate is strengthened.
[0073] The gl ass substrate after the chem cal strengthening step was dipped
into a water tank to be rapidly cooled down and was dipped in concentrated
sulfuric acid to be cleansed. Mireover, the glass substrate was
sequentially dipped into tanks of pure water and |IPA to be cleansed while
ultrasonic wave was applied to the tanks. [0074] Through these steps, a

flat, s ; d+ hi L Qi r: i i was
bbtal ned SPOATEE CPr S iALhaf] Che RASe Al M A P S 3 M bot

mai n sur fagesxQfpi e Haas netst r gk &, 0Pt dingddetEoYeNL e esL&RI16L) to (6),
an attachment layer including & alloy, a soft magnetic |layer including

FeCoCr B akh@¥nsa gaeuUBHs haNefitael sl Nhdusa @ Merdi£alr magnetegengcor di ng
| ayer including CoCrTi alloy, a protection |ayer including carbon

hydr oxi denvané ianl ks peatiBlel i@y eheilNeHdb NG hePeE &bl oropnad %@bg@&néﬁ_e
sequentially fornmed to manufacture a vertical nagnetic recording disc.

Here, a veatimeaindagheidford eLorthdgodiisa caas om@nahactdyies idhd fialpr esent
enbodi ment. However, a magnetic |layer or the |ike may be formed as
within the technical scope of the present invention.
[0077]
For example, in the above-menticned embodiment, the shaft
47 was taken as a shaft which can be expanded/contracted.
However, needless to say, the expansion/contraction method is
not limited thereto. As shown in FIG. 12, the shaft 47 may
include a rod—shapéd part 49 which is c¢oaxial with the
attachment portion 48 and can rotate in both direction and three
interlocking parts 50 which can move in radial direction and
provided on an outer circumference of the rod-shaped part 49.
The rod-shaped part 49 includes a cum surface 4%a having three
outer circumference surfaces {a surface having a traverse
trajectory of the surface which is a curve gradually getting
farther (nearer) toward the shaft center of the rod-shaped part
49), and a traverse surface of the interlocking part 50 has a
sector form while the outer circumference surface 50a
configures a columnar surface and a peak portion 50b is brought
into contact with the cum surface 4%9a by a bias of an elastic
member (not shown). Then, when the rod-shaped part 49 rotates
in the arrow A direction, the shaft 47 expands in radial

direction and when the rod-shaped part 49 rotates in the arrow

B direction, the shéft 47 is contracted in the radial direction.
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| ongi tudi nal nmagnetic recording nethod. [0076] A preferable enbodi nent of
the present invention has been explained with reference to attached
figures. However, it is 37 needless to say that the present invention is
not limted to the exanples shown here. As will be understood by the
skilled persons, various nodifications and variations of the present
invention are possible in the light of the scope of the subjoined clains
and therefore all the nodifications and variations fall wthin the
techni cal scope of the present invention. [0077] For exanple, in the
above-ne?b boged enbodiment, the shaft 47 was taken as a shaft which can be
expanded contracted Fbmever needl ess to say, the expansion/contraction

method is notrhi @E@é%ﬁ@%‘fn%@ltl%% ehavre 'J‘:l"_llciecﬂ-%’ort hengkattudingay

i nclude a rod-shaped part 49 which is coaxial with the attachnent “portion

48 and canyTH AkapisA rekhr ch Leshd R 2AdtRY, eespbRi 811 PHd MPoPRERERG0 Whi ch
can nove in radial direction and  provided on an outer circunference of the

rod-shapgd panbr48irciR€ekedcshapgd parfad8.includes a cum surface 49a
having three outer circunference surfaces (a surface having a traverse
trajectory of the surface which is a curve gradually getting farther
(nearer) toward the shaft center of the rod-shaped part 49), and a traverse
surface of the interlocking part 50 has a sector formwhile the outer
circunference surface 50a configures a columar surface and a peak portion
50b is brought
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into contact with the cumsurface 49a by a bias of an elastic nenber (not
shown) . Then, when the rod-shaped part 49 rotates in the arrow A
direction, the shaft 47 expands in radial direction and when the rod-shaped
part 49 rotates in the arrow B direction, the shaft 47 is contracted in the
radial direction. 38 [0078] The present invention can be utilized for
manufacturing a glass substrate for a nagnetic disc, especially for
polishing an inner circunference edge surface. 39 What Is Clainmed Is: 1. A
manuf acturi ng nmethod of a glass substrate for a magnetic disc conprising an
i nner ci geuRf ecepcg;gdgersurface polishing step for lamnating a glass
substrate having an inner hole and for inserting a polishing body into a
comuni cating inner hole for polishing, further conprising: a step of
installing a positioning nenber instead of a polishing body of a polishing

apparatug.in aanm@meaddati idite t E6ALAT 2 YNas s0fuld Sier POSitbiranmagnaeBeEr
mat ches the center axis of the polishing body at a position where the

pol i shi ngibedyomp i Onhearpriovicdedi raustepentel @ddahirtace pbutighihy of gl ass
substrates; a step of causing the positioning nenber to penetrate a
communi catiepgf o nriemihalte ref at beabamuaitechtod deyisbahr aesr hcdeskhag of
fixing the | am nated gl ass substrates; a step of renoving the positioning
menber firfom iheerting a polishing body into a communicating inner hole

for polishing, further comprising:

a step of installiing a positioning member instead of a
polishing body of a polishing apparatus in a manner that the
center axis of the positioning member matches the center axis
of the polishing body at a position where the polishing body
is to be provided;

a step of laminating a plurality of glass substrates;

a step of causing the positioning member to penetrate a
communicating inner hole of the laminated glass substrates;

a step of fixing the laminated glass substrates;

a step of removing the positioning member from the
communicating inner hole of the positioned glass substrates;

a step of attaching a polishing body to the polishing
apparatus instead of the positioning member; and

a step of inserting the polishing body into the

communicating inner hole of the positioned glass substrates.

2. Amanufacturingmethod of a glass substrate for a magnetic
disc comprising:
a step of attaching a lower retaining portion of a work

holder which sandwiches glass substrates in a condition where
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comuni cating inner hole of the positioned glass substrates; a step of
attaching a polishing body to the polishing apparatus instead of the
positioning nenber; and a step of inserting the polishing body into the
comuni cating inner hole of the positioned glass substrates. 2. A

manuf acturi ng nmethod of a glass substrate for a magnetic disc conprising: a
step of attaching a |lower retaining portion of a work holder which

sandwi ches gl ass substrates in a condition where 40 1 a plurality of the

gl ass substrates are | am nated by an upper retaining portion and the | ower

retai ni ng poRti ofe A th@abheasaf sappelhebingrannaraidsed ¥y Bel LgPERY | nner
circunference edge surfacé of an inner hole fornmed in the glass substrate;

a step obtetamhnali pOreiHh Usdd i the ofol @ RS tSURSHARTtABn bReal e¥BlIer et ai ni ng
portion; a step Of providing a shaft perpendicularly to the |lower retaining

portion se 4 palithenghafdamanst ratewla HAMRDhEAE iJiG cunefertd] 84gé the
gl ass substrates lamnated on the ower retaining portion; a step of

posi tionsagrabe banknaigfdegl RSSesHbsheat €5 be 4besof stibetsheét; a step of
pressing the glass substrates thus positioned on the |ower retaining

portion wth taestugperf lemdnachggparploral {tprofkdwss aubkepaaksr enovi ng the
shaft fromthe conmuni cating inner
the lower retaining portion;

a step of providing a shaft perpendicularly to the lower
retaining portion so that the shaft penetrates a communicating
inner hole of the glass substrates laminated on the lower
retaining portion;

a step of positioning the laminated glass substrates by
use of the shaft;

a step of pressing the glass substrates thus positioned
on the lower retaining portion with the upper retaining portion
from above;

a step of removing the shaft from the communicating inner
hole of the positioned glass substrate;

a step of inserting a polishing body into the
communicating inner hole of the positioned glass substrates;
and

a step of polishing the inner circumference edge surface

by the polishing body by relatively rotating or moving the table

and the polishing body.
3.. The manufacturing method of a glass substrate for a

magnetic disc according to Claim 4, wherein;

the shaft can stretch or contract in radial direction,
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hol e of the positioned glass substrate; a step of inserting a polishing body
into the comunicating inner hole of the positioned glass substrates; and
a step of polishing the inner circunference edge surface by the polishing
body by relatively rotating or noving the table and the polishing body. 3..
The manufacturing nethod of a glass substrate for a magnetic disc according
to Caim4, wherein; the shaft can stretch or contract in radial direction,
41 in the step where the | am nated gl ass substrates are positioned by the
shaft, the shaft is stretched in radial direction for positioning, and in

the step wher e;fhenShatLyl s emoyat framdhe.q comuni cabLog,ignet hol e of

the positioned gl ass substrates, ontracte n radia

di recti oBot@chBnEAMBNEdhe 4sndfte, MBAMT %m%&i Ng rathad:indy a; gl @ééiﬁybst rate

for a nagnetic disc according to either aim2 or 3, wherein; the step of

l'am nati pgracphidhakbtypebighaasngubghrates on the lower retaining portion
further includes; a step of storing the glass substrates in a bottoned

cylindrical woik cawer slf&@Ey;i Nghahe ORELE URPRIEtPALE | fedovadiftdan twhere a
plurality of the glass substrates are |am nated, and a step of setting the

gl ass subshfmahesastiagednibt héhe ofaiHe ¢R\vaR iahicdl Whake eabkheatewer
retaining portion together wth the work cover.

the shaft is contracted in radial direction to be removed.

4. The manufacturing method of a glass substrate for a
magnetic disc according to either Claim 2 or 3, wherein;

the step of laminating a plurality of glass substrates
on the lower retaining portion further includes;

a step of storing the glass substrates in a bottomed
cylindrical work cover having an open upper part in a condition
where a plurality of the glass substrates are laminated, and

a step of setting the glass substrates stored with the
work cover as a whole on the lower retaining portion together

with the work cover.

5. A manufacturing apparatus of a glass substrate for a
magnetic disc comprising:

a work holder which sandwiches a plurality of glass
substrates having an inner hole in a laminated condition by
upper and lower retaining portions;

a table to which the lower retaining portion is attached,

a shaft which can expand or contract in radial direction;
and

a polishing bedy attaching portion for attaching a
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5. A manufacturing apparatus of a glass substrate for a magnetic disc
conprising: a work hol der which sandw ches a plurality of glass substrates
having an inner hole in a lam nated condition by upper and | ower retaining
portions; a table to which the lower retaining portion is attached, a shaft
whi ch can expand or contract in radial direction; and a polishing body
attaching portion for attaching a 42 polishing body which polishes an inner
circunference edge surface of the inner hole by relative rotation or
novenent with the table; wherein the shaft can be provided perpendicul arly

to the tahhesnaagt halay e shal bostsrbehes i fhadi @t cdihectLapet 3ot er m ne

the position of the gllass substrate when a plurality of glass substrates

are | am natgd ot had OWRE Nl Bl BiyNEe PE LT O ot3ltliRRNEY & dridh @lke and al so
can be contracted in radial direction to be renpved fromthe i nner hole

whi | e t henposiabiienedhegkass substrate is pressed fromthe above by the upper
retaining portion; and the polishing body to be attached to the polishing

body attachi nghposhaef t&nisestediddd pdierddinarfiale tof thie tgbass
substrate positioned by the shaft after the shaft is renmoved therefromto
polish thke ithaerthershuaferencetedge Surfatiaal Grebid omnufl detetrimigeappar at us
of a glass substrate for a magnetic disc according to Claimb5, further
conpri si nype position of the glass substrate when a plurality of glass
substrates are laminated on the lower retaining portion
attached to the table and also can be contracted in radial
direction to be removed from the inner hole while the positioned
glass substrate is pressed from the above by the upper retaining
portion; and
the polishing body to be attached to the polishing body
attaching portion is inserted into the inner hole of the glass

substrate positioned by the shaft after the shaft is removed

therefrom to polish the inner circumference edge surface.

6. The manufacturing apparatus of a glass substrate for a
magnetic disc according to Claim 5, further comprising:

a bottomed cylindrical work cover having an open upper
part in which a plurality of the glass substrates are stored
in a laminated condition; wherein

the glass substrates stored in the work cover are set on
the lower retaining portion in an integrated manner with the

work cover.

7. A manufacturing method of a magnetic disc comprising:

a step of attaching a lower retaining portion of a work
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a bottomed cylindrical work cover having an open upper part in which a
plurality of the glass substrates are stored in a lamnated condition;
wherein the gl ass substrates stored in the work cover are set on the | ower
retaining portion in an integrated manner with the work cover. 7. A

manuf acturi ng nmethod of a magnetic disc conprising: a step of attaching a
| ower retaining portion of a work 43 holder, which sandwi ches a plurality
of glass substrates in a |amnated condition between an upper retaining
portion and the |ower retaining portion, on a table of a polishing
apparatus for polishing an inner circunference edge surface of an inner
hol e forhetden, twie gl assdsilbdtesateplarsl epy of f Id@sTatsubgtaaplegr ahiay of

gl ass substrates on the |ower retaining portion; a step of providing a
shaft pelpehadced aidndittd arhbetgaen an apgieri hgt poringrrey tdmendhehghaf t
penetrates the communicating inner hole of a plurality of the glass

subst r at bewe T afg et ko rpaiia drowen Betaicdaengiper Ppbhshangt aprafaposi ti oni ng
the | am nated gl ass substrates by the shaft; a step of pressing the glass
subst r at BQT tRisl Yo% iBFnéanesnct heunboreneeted s iyl georad 64 antHee upper
retaining portion from above; a step of renoving the shaft fromthe
comuni cAP+Rgt PHARY Ohotee oflide PERFETdHRU gl ass substrate;

a step of laminating a plurality of glass substrates con
the lower retaining portion;

a step of providing a shaft perpendicularly to the lower
retaining portion so that the shaft penetrates the
communicating inner hole of a plurality of the glass substrates
laminated on the lower retaining portion;

a step of positiconing the laminated glass substrates by
the shaft;

a step of pressing the glass substrates thus positiocned
on the lower retaining portion with the upper retaining portion
from above; |

a step of removing the shaft from the communicating inner
hole of the positioned glass substrate;

a step of inserting a polishing body into the
communicating inner hole of the positioned glass substrates;

a step of polishing the inner circumference edge surface
by the polishing body by relatively rotating or moving the table
and the polishing body; and

a step of forming a magnetic layer on the surface of the

glass substrate after the glass substrate is polished.

8. The manufacturing method of a magnetic disc according to
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a step of inserting a polishing body into the comunicating inner hole of
the positioned glass substrates; a step of polishing the inner

ci rcunference edge surface by the polishing body by relatively rotating or
noving the table and the polishing body; and a step of formng a nagnetic

| ayer on the surface of the glass substrate after the glass substrate is
polished. 8. The manufacturing nmethod of a nmagnetic disc according to 44
Claim7, wherein; the shaft can stretch or contract in radial direction, in
the step where the | am nat ed gl ass substrates are positioned by the shaft,
the shafg1Lhsmstrelrbedihh radial direction for positioning; and in the step
where the shaft’is removed fromthe comuni cating inner hole of the

positioned gl agge sstbstt alfs . stidiershal bong reent nactedibn gadbatidhrection to
be renoved. 9. The manufacturing nethod of a magnetic disc accordlng to

either Caim7igrtBe whepeimetrke tsicep Hfidaddalidek as@bsk phtdy aeé gl ass
substrates on the |l ower retaining portion includes; a step of storing the

gl ass supskratesetnby hoid osfedrt cythadshaak wer ksm/te;rhektavmgram@pen upper
part in a condition where a plurality of the glass substrates are

| am nat edirandianstep pbsseibnbggt hengl ass substrates stored with the work

cover as a whole on the lower retaining portion together wth the work

cover in an integrdtedsmapnevhedd the shaft 1is removed from the
communicating inner hole of the positioned glass substrates,

the shaft is contracted in radial direction to be removed.

9. The manufacturing method of a magnetic disc according to
either Claim 7 or 8, wherein the step of laminating a plurality
of glass substrates on the lower retaining portion includes;

a step of storing the glass substrates in a bottomed
cylindrical work cover having an open upper part in a condition
where a plurality of the glass substrates are laminated, and

a step of setting the glass substrates stored with the
work cover as a whole on the lower retaining portion together

with the work cover in an integrated manner.
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