7 February 2006 TITLE OF THE | NVENTI ON DI SK CHUCK BACKGROUND OF THE

| NVENTION Field of the Invention The present invention rel at%r@é}?,d[)gé(
chucks which center and danp data storage di sks and, nore particularly, to
a di sk chuck designed to danp or undanp a plurality of disks. at the sanme
time. Description of the Prior Art In general, data storage di sks such as
magnet 4 'P?kﬁl di sk drives (HDD) of conputers store data and
prograﬂ?’? eregnmyEw ater retrieval. However, it is inpossible to store
data or progranms on such disks unless they are formatted after they are
manuf actured. During a disk forma dKGHBERCESS, tracks are densely forned
on a disk and are sectored, thus ap’—ovm—ng‘gh dISk to effectively store
the data and programs In an effort to quickly performsuch a disk
formattin the efficiency of performng the
process, R ettt g process is typically perforned at a
pre-assenbly operatl on prior to assenbling the hard disk drives (HDD) on
an HDD prﬂ‘g g] go In addition, a disk chuck which centers and danps
disks is Pé‘h@ VEAECRised to center and danp the disks at the same tine,
so as to sinultaneously format the disks during a formatting process. 7
February 2006 FI G 1 shows a conventional disk cgcﬁ:k used in a disk

for mat t i AGe present §wenfior flaiesdq disly chyckswhigheeater andhcarip 4aiq <o et MR i on
No. 2000-11569. The conventional disk chuck conprises a nandrel 3 coupl ed
to a reasiskiagy tos diskehacksiesignesiie elame orHciamp @ P'U@"%Oﬁd@@laéﬂ‘éﬁﬁf@ﬁ ife.fitted in a
‘central bore of the mandrel 3 so as to extend upward to a predeterm ned
~height in a vertical direction. A plurality of disks 4

Description of the Prior Art

In general, data storage disks such as magnetic disks for hard disk drives (HDD) of computers
store data and programs thereon for a later refrieval. However, it is impossible to store data or
programs on such disks unless they are formatted after they are manufactured. During & disk
formatting process, tracks are densely formed on a disk and are sectored, thus allowing the disk to

effectively store the data and programs.

.ln an effort to quickly perform such a disk formatting process and to improve the efficiency of
performing the process, the disk formatting process is typically performed at a pre-assembly operation
prior to assembling the hard disk drives (HDD) on an HDD production line. In addition, a disk chuck
which centers and clamps disks is designed and used to center and clamp the disks at the same time,

so as to simultaneously format the. disks during a formatting process.




are fitted over the pin 5 to be stacked in the vertical direction. A
plurality of spacers 6 are fitted over the pin 5 at correspqgipR8y 2006
positions between the disks 4 and space the disks 4 fromeach other by a
predeterm ned parallel gap. The disk chuck also has a disk danmp 8, which is
screwed to a top end of the pin 5 using a setscrew 7 which danps the disks
4. | n or ¢RG. tshoraaporivbetioal slisk cllick aseaidn & Hisk fdmsstting Iprocéss discleseti yiesiagaresel t he
spacers 6 are alternately fitted over the pin 5 of the nandrel 3 to the
t op enpatait Lialdebpeh Publicatioh No. RO0CHIERY. MhetddAveriichsbdigk dicis 6dratséda nidgrefi@np 8
to the top end of the pin 5. After danping the disks 4, the spindle notor 1
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process. ter the conpletion of isk formattlng process, anp 8

undanp I8 Seh 2 i Be 8 it prochlortlndy il AGREA GRS ARG 0
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the same formattin cess. However, with a conventional disk chuck, an
oper atRif 5ral SomesReRAg Resiigmieuesy the Hiset eRd sPags e dsisdt SPEHANETHY F op end
of the pin 5 by tightening and | oosening the setscrew 7. This | abor -
i nt enspredetgmmined parallel gape pdgtdisl chuek alsabias @ Hisk clarpp Bawhichrigsgrevrdds 8 teprndighkes
t he conventional disk chuck inconvenient to use. In addition, a
ci r cunthe piaBtusing aseisdraw & which tlhmppiha dBké 4 abr aded due to a repeated disk
danpi ng operation. Therefore, the pin 5 may fail to precisely center the
di sks 4, causing an error during a disk formatting process. SUWARY OF THE
| NVENTI Onh &rdér tbelampathey did@0Busimgcthe disk ghugk, the disks 4aanddhe specers® arb altqunatale nt
i nvention to provide a disk chuck which allows an operator

fitted over the pin 5 of the mandrel 3 to the top end of the pin 5 prior to clamping the disks 4 by screwing

the clamp 8 to the top end of the pin 5. After clamping the disks 4, the spindle motor 1 is tumed on to
rotate the disks 4, thus performing a disk forrhatting process. After the completion of the disk formatting
process, the clamp 8 is removed from the top end of the pin 5 by loosening the setscrew 7, thus
unclamping both the disks 4 and the spacers 6. The disks 4 and the spacers 6 are, thereafter,
removed from the pin 5. After removing the formatted disks 4, new disks are clarhped on the disk

chuck so as to be subjected to the same formatting process.

However, with a conventional disk chuck, an operator must manually mount and remove the
clamp 8 to and from the top end of the pin 5 by tightening and loosening the setscrew 7. This labor-
intensive process is repeated for each disk formatting process and makes the conventional disk chuck

inconvenientto use.

In addition, a circumferential surface of the pin 5 is abraded due to a repeated disk clamping

operation. Therefore, the pin 5 may fail to precisely center the disks 4, causing an error during a disk

formatting process.

SUMMARY OF THE INVENTION




to easily and sinply danp and undanp a plurality of disks during a disk
formatting process. It is another object of the present i nv&rRebarary 2006
provi de a di sk chuck which precisely centers a plurality of disks as the

di sk chuck danps the disks. Additional objects and advantages of the
invention will be set forth in part in the description which follows, and,

i n part, Astdrtingig it@saniobjast of the presére inverstion toirdvizie,a disk chiick whizhlatkaws sdpbrator
practice of the invention. To achieve the above and ot her objects of the

pr ese”foe_bélfx%ﬁél 5iRPly clhBaRd umaa{pﬁaéplﬁiﬁmwdrék%ﬁﬁ@yéigk foffiitRt pfdcags. @ hol | ow mai n
shaft which seats and receives disks thereon so as to have the disks fitted
over the hollow nmain shaft, a piston which is received in the holl ow main

shaft ang ié%%éryoW%é Presbift inVeRtidnQY prgwidd 583 Enuck WARAGRédiBly tehft 4 ONS,
and a danping shaft which is axially received in the holl'ow min shaft,

coupl e | Qg Wwth the piston in the sanme
di rectﬂ%‘%@y%ﬁ%nﬁ%ﬁa(%%e%}%ﬁ' The danping shaft is projected fromthe
hol | ow mai n shaft and includes a disk danping part which selectively danps
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d includ lindrical fi bore f h j.n whi.ch bl
Fecei VBl st tiRapan ot i de e O HRLRIBEPS AR AT E RO o

di aneter smaller than that of the |arge dianeter part so as to allow the
disks to_be fitted over the small djanmeter part, and incluydes cylindrical
Second: bapachieyerieelabmerer her ks hismBrEseT Buative s Raiisiaer dre The
- pistonis noved in the cylindrical first bore by pressurized fluid which is
fed i neapprising 8 ypiowdmaie shaftwhickseplsraad reseiessdigs thegpnspiagdo Bavei theydisks fifled | n
the cylindrical first bore which returns the piston to an original
posi t | aver thé holloey mais sheft, agistornehigh ie seceivedria thefHolldvamain shaftand ediallyraeves inghe
cylindrical first bore. 3 7 February 2006

hollow main shaft in opposite directions, and a clamping shaft which is axially received in the hollow

main shaft, coupled to the piston and moves along with the piston in the same direction, wherein an
upper end of the clamping shaft is projected from the hollow main shaft and includes a disk clamping

part which selectively clamps and unclamps the disks seated on the hollow main shaft.

The hollow main shaft comprises a large diameter part having a predetermined outer diameter and
includes a cylindrical first bore formed therein which movably receives the piston therein, and a small
diameter part having an outer diameter smaller than that of the large diameter part so as to allow the
disks to be fitted over the small diameter part, and includes a cylindrical second bore formed therein

which movably receives the clamping shaft.

The piston is moved in the cylindrical first bore by pressurized fluid which is fed into the cylindrical

first bore.

A piston restoring spring is set in the cylindrical first bore which retums the piston to an original

position of the piston as the pressurized fiuid is removed from the cylindrical first bore.




According to an aspect of the present invention, the disk danping part
conprises a skirt part which extends fromthe upper end of 7tFebruzanpidsg
shaft toward the upper end of the hollow main shaft by a predeterm ned

| ength and i ndudes an outer diameter which is larger than that of the
danpi ng shaft, and slits which are fornmed on the skirt part in a radial

di r ect i oAcenndingsfiolapwaspdetofdhet presedt inventiony thedisk dkemsikg part copgrises b skitbpartllkictgeabl e
wherein the upper end of the holl ow nmain shaft indudes a chanfered surface
whi ch etdnayvorh e upserr éndisfite datnpiig RRATColvard e @ereeridhi? the kol reikiR BRIfESy 0f t he
skirt part and to conpress the disks fitted over the hollow main shaft

dur i NGyraeAANPAR IAGIRINE RIePn big ARl hich iebiger el Patbiite damaRPLRR!

aspect of the present invention, the disk danping part conprises an el astic

def or nBRlsfs Wik El%rforﬂféatoa‘mali sZ('r?:t &%ﬁ Enan aﬁiali i ﬁ%@g Qﬁsﬁ %w%vé]% et oﬁﬂgﬁe?l&’@”pi ng

shaft 10 a predetermne In Its ar e axi y forned
' |, of the el i c def I bul i, £l t which
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predeterm ned | ength, wherein the upper end of the hollow main shaft

i ndudediska fittedoueritie atiow mainghaft duing a daymwaismeveanestqf the qaaPing skaflexpand t o

enl arge the outer dianeter of the skirt part and to conpress the disks
fitted over the hollow main shaft during a downward novenent of the

danpi ng Abeerdingdo @oethienagped of e pepent inventian thecdiskoranining partosentises au elasiicon, t he
.-di sk chuck further conprises one or nore spacers which are fitted over the
hol | owlefoarhables tubilar @ert which @dands éhi angex@abdirectiane theedlaneging sHal tala pledetesiinesls t o
space the disks apart fromeach other. 4 7 February 2006 Each of the
Spacenégngthoandiincidas it whidrsarel exiali fraed ovha silewall dfitle slasticsiefatmableetubuly pad\d Ng a

st epped i nner surface, an inside nmenber which is novably seated in the

out si dEndErERShich@xRAdd Fon8n upper end of the elastic deformable tubular part in a radial direction,

and a skirt part which extends from an outer edge of the flange part toward an upper end of the hollow
main shaft by a predetermined length, wherein the upper end of the hollow main shaft includes a
chamfered surface which allows the skirt part to expand to enlarge the outer diameter of the skirt part
and to compress the disks fitted over the hollow main shaft during a downward movement of the

clamping shaft.

According to yet another aspect of the present invention, the disk chuck further comprises one or
more spacers which are fitted over the hollow main shaft at corresponding positions between the disks

so as to space the disks apart from each other.




retractable relative to the outside nenberand i ndudes an external top
surface having a tapered disk seat surface which fits and Zdeberssy 2006
corresponding one of the disks, a spring which is set between the inside
and outside nenbers and biases the inside nmenber relative to the outside
menber so as to normally expose the tapered disk seat surface of the
i nsi de nEatieof bhatspackes tdmaprises an dotside mhaenher avhith iclusies @ seah gpeningdiaving aset i n
t he seat opening of the outside nenber and prevents a renoval of the inside
menbersidppediinhéreuatesarisidemibaber whichd ovablytseatadinaisoutsidenabmbes se at todfe t he
present 1nvention, the disk chuck further conprises a top cover which

cover Sr%téé%fa%ﬁ@léﬁve% el gtside imdniseratidSicudbd b exdertd @dp duBcd IRving W taeretl Gilaf t .
BRI EF CRI PTI ON OF THE DRAW NGS The above and ot her objects, features and

advant ] r | QP A I s tHEDT €

r eadi |539§§5$é§c%@§ %?/%%ges%rg:égl nS [ r'lﬁeféié'%é’ﬁﬁ&g@%f gﬁ@%@%%ﬁ%ﬂt S tﬂﬁreof
with reference.to the acc [ ng_.dr awi | L.Ghy . El '

expl o e q Im‘?ﬂh}éﬁﬁ 2%%@?%3@%@3@3%%%0 I?té)vﬁ to e?ﬁ&sg Evne%rwt?e(r) ﬁgﬁggll sk
chuck with a plurality of disks bei rempved from.the disk chuck: G 2
i s a JwEalyexposethaip '?ﬁe?q%’ﬁ%%é)ﬁpﬂbs@wanﬂ ‘H%ﬁ%%ﬁec?ﬂ%%%%%‘ rgiﬁng to
an enbodi nent of the present invention with a plurality of disks danped to
the. dicstomsingontichs %8t ndha ssakongEing e QHSHesRatTbep BRLEXENISATSTPENP e B0 mpi ng
shaft of the disk chuck according to the enbodi nent showmn in FIG 2; FIG 4
i s an reerpbey o tiecoutsidelmeaselsy.i onal vi ew of the di sk chuck according to the
~enbodi ment shown in FIG 2 during a process of undanping and renoving the
di sks fromthe disk chuck; 5 7 February 2006 FIG 5 is a sectional view of
a spacer Aofordititetocinsidditdnatasped obihdipregent invenfion.dhedigk ehuiak fughrssAmprises pdop

cover which covers an uppermost disk of the disks fitted over the hollow main shatt.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of the present invention will become more

apparent and more readily appreciated by describing in detail preferred embodiments thereof with

reference to the accompanying drawings, in which:

FIG. 1 is an exploded sectional view showing the construction of a conventional disk chuck with a

plurality of disks being removed from the disk chuck;

FIG. 2 is a sectional view showing the construction of a disk chuck according to an embodiment of

the present invention with a plurality of disks clamped to the disk chuck;

FIG. 3 is a partially broken perspective view of a clamping shaft of the disk chuck according to the

embodiment shown in FIG. 2;

FIG. 4 is an exploded partial sectional view of the disk chuck according to the embodiment shown

in FIG. 2 during a process of unclamping and removing the disks from the disk chuck;




2; and FIG 6 is a sectional view showi ng the construction of a disk chuck
according to another enbodi ment of the present invention wirtRebeugey 20GH ity
of disks danped to the di sk chuck. DETAILED DESCRI PTI ON OF THE | NVENTI ON
Ref erence will now be nade in detail to the present preferred enbodi nents
of the present invention, exanples of which are illustrated in the
acconpanyiGd isla asdtionssyiewbferspacer bil theedisiethecicarcerding torties erhisodinesnéshowa in Flide

el enents throughout. FIG 2 shows the construction of a disk chuck

accor dp-agdt o an enbodi nent of the present invention. The disk chuck
conprises a hollow nmain shaft 10 which is coupled to a rotating shaft 210
of a spindle notor 200 and seats disks 100 thereon so as to orderly fit

the di sk§id.08 i9\esedibial iel! SowiBi the Sordtiuctbh. of ok dhedk sdeorlingf tor aroter
conprises a di sk danping unit i ch danps the disks 100 that are fitted

over %&gn bnfifRhiion With aPlupdiy Rbibkeiaftped RASEisk Alinhi ch al | ow the
di sks Fgértgﬂfr\é;gru gr ﬁ;’}hsogaceg% aplgrt Ifrom (&gﬁh ot her and precisely
centered on the hollow main shaft 10 as the disks 100 are danped on the
hol | ow %E%WO whi ch covers a portion of an
upper nos fEHb & f he di sks 100 are danped on the
hol | ow mai n shaft 10. The di sk danping unit includes an actuating piston

i 2Eda?|%%;@4°§3mﬁa@?¥fv3%3 T:%"E %@"tb‘it@/el{%éés ‘Q?%ﬁ?dﬁgg%ift"ﬂb‘% O R g
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rotating shaft 210 of the spindle notor 200, and a small dianmeter upper
part lmmgnalgrefasia likpgementyiroualoUt op of the large dianeter lower part 11 to

a predeterm ned height and allows the disks 100 to be regularly fitted

thereon. 6 7 February 2006 . . . .
FIG. 2 shows the construction of a disk chuck according to an embodiment of the present invention.

The disk chuck comprises a hollow main shaft 10 which is coupled to a rotating shaft 210 of a spindle
motor 200 and seats disks 100 thereon so as to orderly fit the disks 100 over the hollow main shatft 10.
The disk chuck further comprises a disk clamping unit which clamps the disks 100 that are fitted over
the hollow main shaft 10, a plurality of spacers 40 which allow the disks 100 to be regularly spaced
apart from each other and precisely centered on the hollow main shaft 10 as the disks 100 are
clamped on the hollow main shaft 10, and a top cover 50 which covers a portion of an uppermost disk
of the disks 100 when the disks 100 are clamped on the hollow main shaft 10. The disk clamping unit

indudés an actuating piston 20 and a clamping shatft 30.

The hollow main shaft 10 has a large diameter which allows the hollow main shaft 10 to rotaté ina
stable manner during an operation of the disk chuck. The hollow main shaft 10 includes a large
diameter lower part 11 which couples the hollow main shaft 10 to the rotating shaft 210 of the spindle
motor 200, and a small diameter upper part 12 which extends from the top of the large diameter lower

part 11 to a predetermined height and allows the disks 100 to be regularly fitted thereon.




A cylindrical first bore 13 is fornmed in the large dianeter |ower part 11
of the hollow main shaft 10, and receives the actuating pi gtFeBrudbs 2008 ei n
so as to have the actuating piston 20 novable in a vertical direction in
the cylindrical first bore 13. A disc shaped coupling plate 14 is nounted
to a lower end of the large diameter |ower part 11 of the hollow main
shaft 10Aswlindscat fstdboreet 3ds foowest inéredargé diameterdowermpartil t af the hollowimaiisheft 18 and
couple the large dianeter lower part 11 to the rotating shaft 210 of the
spi ndlpdideRes the BQuatihl piskdh 28 trerspechstohgyt ithegchitigeisich 20snovabie insebterticalt t ached
to both the large dianeter |ower part 11 of the hollow main shaft 10 and

the eri@&tfoH?h HdafiharRAGrpbork 8. ARigadhspeaRbPINZHRe U8 iGourfedl to @XaRPbed ofa

plurality of setscrews 11 a and 14a. A first sealing ring 21, so-called an

oo " M large Biahleldr @%Pﬁéag 136 6 WIS 30 544 b88: Slowbhghadphiiafindial Pi ston

20, whith™'s nova in the cylindrical first bore 13 of the hollow
mai n t and provijdes. Lrti gtﬂ\{@%fh "

act uaﬁ?sgéorﬁﬁgt%ﬁoa@%atﬁ%la q'arlrﬁéel?rne{'fetrgﬁ{:*1at§2@or?{a¥ r,c'je h%@??(ﬁ ric d%?ﬁ%?r bore
13. A piston_restor,ing. spring,22 is t.in I ndri fi re 13 at
a posi&pdﬂ‘%’éﬁk‘ %q?dgoggyﬁplategﬁdp rSPOYa?PQ aﬁ?@?%ﬁebfg%é%%%gr&meﬁ% H’%&\%Q@p t he

di sc shaped coupling plate 14, and normal |y bigses tgg actuatin I ston 20
Upvar cot e hollew Ewinishal 1@ and a aieting ghal 218 of i Sane fIRte 22 198, 1 exgithig
formed in a sidewall of the |arge dianeter |ower part 11 of the holl ow

mai n ghadlity of eetsarewainiaodi4ss with an upper chanber of the cylindrical first
_bore 13 and selectively feeds, for exanple, pressurized air froman
external air supply source 300 into the upper chamber of the cylindrical
first bondistSealidgrirgd, r-edsdian K2tng",d fitted ever agirgumieremtisksuface o tigHca@ur ce
300 into the upper chamber of the cylindrical first bore 13 through the
air pgﬁﬁm, *Bich isimgovalsly setir the cylindricalfirsibré $3 ofdivesitblicke maincahalt 16; andhprovides
cylindrical first bore 13. As the pressurized air is renoved fromthe

upper Ghagiifsedto 4 §& Katvéandhé atliatihg pisibn boa] drdinteinaksurfateuat thienylinoicd st 20 i s
noved upward in the cylindrical first bore 13 to its original position by

the ra3io5d MWpikiBh RSty dohRg 2Pis SEARhE 5iihGHchIMiEst Bate HB et 2 gositién between a lower
| end of the piston 20 and an upper end of the disc-shaped coupling plate 14, and normally biases the
actuating piston 20 upward in the cylindrical first bore 13. An air passage 23 is axially formed in a
sidewall of the large diameter lower part 11 of the hollow main shaft 10, communicates with an upper
chamber of the cylindrical first bore 13 and selectively feeds, for example, pressurized air from an
external air supply source 300 into the upper chamber of the cylindrical first bore 13. As the pressurized

air is fed from the air supply source 300 into the upper chamber of the cylindrical first bore 13 through

the air passage 23, the actuating piston 20 is moved downward in the cylindrical first bore 13. As the
pressurized air is removed from the upper chamber of the cylindrical first bore 13, the actuating piston

20 is moved upward in the cylindrical first bore 13 fo its original position by the restoring force of the

piston restoring spring 22.




7 February 2006 Wile the actuating piston 20 is noved in a vertical
direction by an inflow and outflow of the pressurized air 7tFebhany 2006
understood that the vertical novenent of the actuating piston 20 may be
acconplished by a pressurized fluid, such as a pressurized oil.
Accordingly, the external air supply source 300 is replaced with an oil
punp to Yvbie tHehachymting piston 28ds oioved it @ vertieal disstion hamdndew and ogliow of fhendr i cal
first bore 13 through the air passage 23, which now doubles as an oil
passagpessiized dRishall saridersRiod diat theevedical knatemeit nbihe aptuating pislon20Imaydet in a
cylindrical second bore 12a fornmed in the small dianeter upper part 12 of
the holLoMAieRidNoysH BlessubiBed URE sdean 8 gresburized 80 Acsordimglyy tiiel axtamal air seaphi cal
directionin the cylindrical second bore 12a. FIG 3, with reference to

FI G - gégmmﬂm B8 FERTHZE oF in® BYiugsermhbibdlf¢rd a

di sk 8‘%’%?%966%@3 . The ghmpsng%%d 31 Fgorms t he Ioweruggeart of the danping
shaft 30, .and isS C | : l ' hse. | ower end so as
to m%"”ﬁB‘?ﬁﬁ@P@ﬁ#‘ﬁnﬁﬁ@ %%.;[ﬁggﬁg%gh,ﬁ#\gﬁw%ﬁﬁlﬁhg%ggﬁ%%sgé%eart 31 is guided
in the cylindrical second bore 12a during a vertical novenment of the

danping _shaft 30. The. disk ' Lt 32 ui de
part 31 fBe Qaﬁpgﬂép@fi]ﬁ? ﬁt@eﬁjgsﬁw ggmz'ités ?%al )a%fjﬂ%ts uppég’eg]ngmgé;ﬁaagt
beyond an upper end of the hollo [n.shaft . ' 100

fit t edorpwdrin M%S@@Faq"@m%i?fa%?@a’hﬁp%% hp °W1Qa'§%“$fﬂgb' ﬁﬁ%"ﬁ’%&. éri{b@ ngstl 10.

To provide a smooth vertical novenent of the danping shaft 30 in the

cyli ndndmaaleirs@\mﬁi@ldﬂ’@@t@nWW"@#@@?B‘?MW?@ n shaft 10, the guide part 31
~of the danping shaft 30 has a substantial |ength, and an outer dianeter
whi ch corresponds to an inner dianeter of the cylindrical secong bore 12a.
A | ower €l 3, wih refeeengeiodiG. Zashows that the clamping Bt 3 CPRRTIsER Gydp it E?Qﬁ’raﬁi ng

pi ston 20 using, for exanple, a setscrew 33. A second sealing ring 34,

t hat idisk cinping partrag, The guidei part@d famne thedowsir pertafftes @arening shat 13@,&68 'ScPPUIgWe gui de
part 31 and provides an airtight seal to a gap between the guide %?rt 31
and ang i Siuidihg pistoh 20 @t ief lodreend Gy las taimoea | togstheowith he eetuatipg piston 20. The

guide part 31 is guided in the cylindrical second bore 12a during a vertical movement of the clamping
shaft 30. The disk clamping part 32 extends upward from the guide part 31 to a predetermined height
so as to have its upper end project beyond an upper end of the hollow main shaft 10 and clamp the

disks 100 fitted over the small diameter upper part 12 of the hollow main shaft 10.

To provide a smooth vertical movement of the clamping shaft 30 in the cylindrical second bore 12a

" of the hollow main shaft 10, the guide part 31 of the clamping shaft 30 has a sﬁbstantial length, and an
outer diameter which comesponds to an inner diameter of the cylindrical second bore 12a. A lower end
of the guide part 31 is remqvably attached to the actuating piston 20 Qsing, for example, a setscrew 33.
A second sealing ring 34, that is, an “O-ring,” is fitted over a circumferential surface of the guide part 31

and provides an airtight seal to a gap between the guide part 31 and an intemal surface of the

cylindrical second bore 12a.




8 7 February 2006 The di sk danmping part 32 includes an el astic defornable
tubul ar part 32a which extends upward fromthe guide part 3Febhiahy2006s
upper end projects fromthe upper end of the hollow main shaft 10. The

el astic deformable tubular part 32a is axially slit along its sidewall at
predetermned intervals so as to have a plurality of axial slits 32b which
al | ow t HBhediskiclaaningi nag 33dndudepan elaglie deformabletdpyiay PaE Ped WE‘Q? eﬁencf's I”BWE{E part
32c is formed at the upper end of the elastic deformable tubular part 32a
by befeiniig guide parti3 entil is dppef endrojedtafan thedppenend oi the bellpyingin ghaft 103hg
outward in a radial direction. A cylindrical skirt part 32d extends
downwaghicf defiinatle Qibliar ppcra inhxidiin slit bloag tesigeaval aBgredatamineg indefealesmasied

| ength while defining an annul ar space between the el astic deformabl e

tubul ar, DAKT e ¥ %&‘5‘ HOSoUhE SR diskilarhpippdrt 3238 de Estcatixdeiormed.i As 32b
are formed throughout the tubular part 32a, the flange part 32c and the

cylindrical (SklEt t o trehipdtc ddicHnablB LA Bart Siactiyetieptingthet he
cyli ng?rfg@eﬂart?%Estfoﬁge;dtat%}pf)?%ﬁgss than the outer di aﬁiter of the small
di anet er - uppe rt. of T i+ ap dfhdadd S dhe
spacengﬁﬁﬁgaﬁﬂgiaa#ﬁégforgﬁg&a?%éﬁfé% cover gjgntao dérm'ét Iny p‘gss over F%he
cylindrical skirt part 32d prior tq being fi 0 . Lamet er
upper 3gdextends doyrwala,iRem ag Q ebgdg[ehcg ﬂ%‘?’rﬁﬁn egﬁéég&grélﬁ%géet%ﬁ]ﬁ%e?t gqlg \gﬁ‘]ﬁt he
hol | ow mai n shaft 10, which cones into contact wiih the cylindri skirt
part @@fhingrantansular sproakairandherelastic 9%‘9"'139'32‘;‘}33% B’f?’g?#aé\“i% W?”S"%ag%‘éérf@étdge,
t hus having a chanfered surface 15. Due to the chanfered surfﬁce% t he
- cyl i ndpé.c ahe siat slitpaztt arg Jormed tarougheut the tubkigh Rk 3% deiangs fae 3t 8N fiter
dianeter as it is fitted over the upper end of the hollow main shaft 10
and  CeypHRSPSGat pates28.0p cover 50 with a downward noverent of the danping
shaft 30. That 1is, the outer dianeter of a top end of the chanfered
surface 15 is smaller than the inner dianeter of the cylindrical skirt
part 32driGTheneiohst theoutadiametr githe ylindrieal skift partid2ddslessshan the gater diapefer s
noved down al ong .

of the small diameter upper part 12 of the hollow main shaft 10 so as to allow the spacers 40, disks 100

and the top cover 50 to smoothly pass over the cylindrical skirt part 32d prior to being fitted over the

small diameter upper part 12.

The upper end of the small diameter upper part 12 of the hollow main shaft 10, which comes into
contact with the cylindrical skirt part 32d of the disk clamping part 32, is chamfered along its outer edge,
thus having a chamfered surface 15. Due fo the chamfered surface 15, the cylindrical skirt part 32d
elastically expands and enlarges its outer diameter as it is fitted over the upper end of the hollow main
shaft 10 and 6ompresses the top cover 50 with a downward movement of the clamping shaft 30. That
is, the outer diameter of a top end of the chamifered surface 15is smaller than the inner diameter of the
cylindrical skirt part 32d. Therefore, a lower edge of the cylindrical skirt part 32d is moved down along

the chamfered surface 15 as the diameter of the cylindrical skirt part 32d is enlarged during a

downward movement of the disk clamping part 32.




the chanfered surface 15 as the dianeter of the cylindrical skirt part 32d
is enlarged during a downward novenent of the disk danpi ng7pabtua2e00® 7
February 2006 FIG 5 shows a sectional view of the spacers 40. The spacers
40, which are di sposed between the disks 100 and space the disks 100 apart
fromeach other, conprise an outside nenber 41 and an inside nmenber 42,
bot h hawiFiGg5 showarsattional siewpéthe Shaseis A8 the spacdre40, ddich srerdispadedpewean thd i n t he
out side nenber 41, and a spring 43 is set between the two annul ar outsi de
and i arkgeoon@ntepace the diske d0G! 2pdridronpeath lother, lobmprisehsd dutsidedrernimsiide rand 2nupwar d
so as to have the inside nenber 42 elastically retractable in a vertical

di r eCirisRB nficphtRt 1Y Sotthdving A WhAllstShaFRITDRIe iMklde Merfbara2lid ABvaby destet i BePOSEd
bet ween the outside and Inside nenbers 41 and 42 to limt an uppernost

posi t bﬁtgidé’fne%ﬁgr :%r’f; %«B&ig spifH38E sét Betivebitink ko E%Lﬁal?glit@ilié shdiRsidEBeberd 1 TO

seat t I nsi er ?12 in the outside nenmber , a seat opening having a
st epped, i r Js. f A | ] 41. In
uch 82 8ol o8 e AERE 42 Lot 5 B0t el Menkiel B2 BESIERY 0. o,
fromthe bottomtog the to f. the, outside nenber 4 ue.to the. stepped

St 1 e [RREa0R T Ao Hmon oieive P SulE Tl etk S50, R R TerPsRlL vl y
to each other, a first, inner surface 4la with a snall dianeter,  a second

i nner balweemée oufsitaprchingdermembarsdtarRck &4 o ligan, UPReRTPY PORRSY of g fnside 41 ¢
with a |arge dianmeter. 10 7 February 2006 A fitting opening 42a, having a
di amememberd2oplaiveite b pulride meaberdd. out er di ameter of the small dianeter
upper part 12 of the hollow nmain shaft 10, is forned at the center of the

~inside nmember 42. A circunferential surface of the inside menber 42 is
al so st efpzedt theinkide membendd In thi euidegnemtar .01 saahepening having a stepped inner

surface is formed at the center of the outside member 41. In such a case, the diameter of the seat
opening is increased in a direction from the bottom to the top of the outside member 41 due to the
stepped structure of the opening. Therefore, the seat opening inclUdes, relatively to each other, a first
inner surface 41a with a small diameter, a second inner surface 41b with a medium diameter, and a

third inner surface 41c with a large diameter.
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I nsi de nmenber 42 which corresponds to the first inner surface 41 a of the
outsi de menber 41, and a large diameter part of the inside7neiphgdy 480gMhi ch
~corresponds to the third inner surface 41c. Accordingly, the inside nenber
42 is novably seated in the seat opening of the outside nmenber 41 while

bei ng normal |y biased upward by the spring 43, An exterpal surface gf the

| ar ge di Anfitingropgaing 42 hayingea idigetRs VYHQ%tRQF'eSPQ“qSStO [']?fp‘é}ft%roé']ﬁrBet?roﬁ’frWeas"ﬂgls k seat
surface 45, which allows a corresponding one of the disks 100 to be fitted
t her eaianvdién uppéreiart §2 oithe bollow negin shaf 16, iﬁf%wd@éﬂ?ﬁ icerterof e dnsidle mambeRfe; Par
flange 46 is fornmed along a circular |ower edge of the disk seat surface
45. ThecsHerntdlsaies ef the nsitlb enendend? &raldol stapged Wdoroa smalpdianietet part didne nner

di aneter of the third inner surface 41c of the outside nenber 41. The stop
ring 44ideSmeRBiraR viHicamadpohdee thepst irinensusficd 41e df theralitsidermeemisandfl cand 24 1c  of
the outside nenber 41 so as to prevent an undesired renoval of the inside
membene g2 At 6 QUhSilRe REABSAA MicT AR G0 4 i aiRpsadadseitecen the
i nside and outside nmenbers 41 and 42 is, for exanple, a conventional
conpression cojl.spri | £ | t ek S enfher 4pwar d

relati nce the inside nenber 42 is biased

Sk M i o AP S B s e

correspondi ng one of the disks 100 .is fitted_over the disk ce 45
to be taminside mambecdhis regd dniormea déﬁk§ﬁat@H%%°E %’M@Wk"&/? P%@rs ﬁ@?fﬂgss,oﬁlé EJ? par t
32d of the danping shaft 30 (FIG 4) is pulled dowward after, the

cor r espodisks g0Mdedited heregn while haing ¢esterad; duERg 3 digh CRARING PORESe AN AMPace 45
of the spacer 40, the corresponding one of the disks 100 is precisely

cent erfadgenslissoraiet wlongapiexiiadiower esige of e disk sagysuraeatd. ofhe ouise diaipeteng 83, 11 7
February 2006 As shown in FIG 4, the top cover 50 covers the uppernost

di sk ofnntiBe fgtigekss despaads to tarper tiameter of the third inner surface 41c of the outside

member 41. The stop ring 44 is seated along an upper portion of the third inner surface 41c of the

outside member 41 so as to prevent an undesired removal of the inside member 42 from the outside

member 41.

The spring 43 interposed between the inside and outside members 41 and 42 is, for example, a
conventional compression coil spring which normally biases the inside member 42 upward relative to
the outside member 41. Since the inside member 42 is biased upward by the spring 43, the disk seat
surface 45 of the inside member 42 is exposed outside the uppér end of the outside member 41. The
corresponding one of the disks 100 is fitted over the disk seat surface 45 to be clamped and centered
on the disk chuck. As the qylindrical skirt part 32d of the clamping shaft 30 (FIG. 4) is pulled dbwnward
after the corresponding one of the disks 100 is fitted over the disk seat surface 45 of the spacer 40, the

corresponding one of the disks 100 is precisely centered and stably clamped due to a restoring force of

the spring 43.
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di sks 100 on the hollow main shaft 10. The top cover 50 includes a central
opening 51 having a diameter which corresponds to the out et hamRy 26060f
the smal | dianmeter upper part 12 of the hollow main shaft 10. The outer
di aneter of the top cover 50 is the sane as the outer dianmeter of the outer
menber 41 of the spacer 40. The top cover 50 i npg €S af .1 per
sur f ace AsyshowrindjIGi 4 dhe tepovestQ Gavers dhe; UPRSNOsk C'"?iﬁ’ggﬁé 1) i‘g)d%ﬁ{a‘ﬁ"t“%dﬂ gThe top
cover 50 danps the disks 100 in a stable manner and reventg gama e to the
di sksqidie0100Tdmethe heliosit inainashafefif.edhe & qomer 2 IQQUQ?ﬁl?cq@“Eﬁ OpRING,p L BRYRY @
invention will be described belowwith reference to FIGS. 2 throu%h 4. Wth
t he sghmEt-EwRE} 6smeafshdato the Suteadidmeter eftisesroall didmetercupperenas 1R 818 oW i n t he
upper chanber of the cylindrical first bore 13 of the hollow nain shaft
10, t heinafbi a6, iTRE obiep bigmeRPofitistopleoten 0 sythe seing asthe bitersiameiescé thedutes pl aced
in its uppernost position by the biasing force of the piston restoring

spri nﬁgﬁggrniwft@yg%ogr £PGRe tobtBveH B8ORS @ﬁg)ﬁés@éd at3 upperalifdcs by ter aytiretrical n

conj u € actuating piston 20 is also placed at its uppernost

posi tion, e fylindri kdnlcoR@5h ci3Rfs Bk diske10danasape sleahér 280 i s
spaceﬂ"“%g&%C’%E’ﬁrﬁ#@#ﬁ%@ér@ék@ﬁﬁce lﬁ‘g%f the holl ow main shaft 10 and
is elastically dosegd{g%/%}oge el asticity of the elastic deformable tubul ar

part peyentsgasiaged? © uter dianeter of the cylindrical skirt part 32d
is equal to or snmaller than the outer dianeter of the small dianeter upper

t 12 of the hol | in shaft 10 Accordingky . pat el
FIT - the Hiesasraionsl sert oh Feciskogitk o o et wf o¥ Wbl odol AT 1Y

‘center and danp the disks 100. 12 7 February 2006 For exanple, a first one
of t hecfarpacedo EIGE2tsoughtt ed over the hollow main shaft 10, and a first one
of the disks 100 is fitted over the hollow main shaft 10 to be positioned

on the first one of the spacers 40. This operation is . .repea il a
desi r ed witthvtherspintiletnfotor @08 kiest@nd am absenes @M?%SUWGQQFE“@? ﬁ@ﬁhgﬁgﬁ EF o

the cylindrical first bore 13 of the hollow main shaft 10, the actuating piston 20 inside the cylindrical first

L)

bore 13 is placed in its uppermost position by the biasing force of the piston restoring spring 22. In
such a case, the clambing shaft 30 which is operated in conjunction with the actuating piston 20 is also
placed at its uppermost position, and the cylindrical skirt part 32d of the clamping shaft 30 is spaced
apart from the chamfered surface 1.5 of the hollow main shaft 10 and is elastically closed by the
elasticity of the elastic deformable tubular part 32a. Therefore, the outer diameter of the cylindrical skirt
part 32d is equal to or smaller than the outer diameter of the small diameter upper part 12 of the hollow

main shaft 10. Accordingly, a user can attemately fit the disks 100 and the spacers 40 over the hollow

main shaft 10 to center and clamp the disks 100.
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fitted over the hollow main shaft 10. The top cover 50 is fitted over the
hol | ow main shaft 10 to be positioned on the uppernost di sk FebruaRe2abesks
100. As described above, with each of the spacers 40, the tapered disk
seat surface 45 is projected outside the upper end of the outer nenber 41
by the restoring force of the spring 43. Therefore, the usSr (g:szn egsily
seat a dfor exesye difiral orsnef thefspaerss 40 isiitied overthe Rollow &gl fekt 40, @ifissk onglt
surfaces 45 of the spacers 40. That is, the disks 100 are naturally

cent egRwisks 100 ittaraverf thé halldwonai shiaft 40 i bekpositened on iHedisss gnendf thsr spaprss 4dacer s
40. Since the inside nenber 42 is placed in its uppernost position

rel at Mg opérafidhas bfl6ntin® Besred Admisey of the disks 108 anddhd spacers 40 arerakemelglyi ng 43,
a |lower surface of the correspondi ng one of the disks 100 is spaced apart

from ﬁt&%g“&%? e r%hk;]v& Aaf Dbt tbeTRUbS tsler BE ORed éler teohslewpndimshatti ks k200 on
I'S chuck, t

the d e external air supply source 300 is operated to feed the

pressurized, aﬁi1 egq%g%rﬁ.‘%itwwgm?%o,%dE&ﬁb&%HoVé!Witﬁ@hd*féf!ﬂféspb@ér@Mﬁ of

t he h&P¥ operation noves the actuating piston 20 and
the danpin aft 30 do rd t Ea,lg.l hiednoePld ByvreRi n
shaft ﬂ@da%%%e‘fa'g‘ §%?i€”'%°\ﬁ!\g%wa?§m%%m%r@ sur F;Og%ea@%rf romthe air supply
source 300 passes through_ the air passage 23 nd. | S | Gk b0 the
upper restaiing &rcedf ﬂ?ﬂﬁ’"ﬁ@/f“% ngerels: e "Eg'i Can%(??'& sﬁta% %’Hglépé)ba% gﬁéjupper JjIés.l{fr face

of the actuating piston 20 in the cylindrical first bor downward, thus
movi ngoo loa tlae:pmciedgiistsisgﬂtcﬁwwaé‘ﬁon%h?eSR?&?fﬁ%Hg{"%Ef fhesfgé?‘ﬁg?g?ﬂ\ﬁéer Ba%i'g’ the
danpi ng shaft 30 noves downward, the cylindrical skirt part ,SZd of the
danpi rentsleats tR9 aresfittod oveg e disktseatsuiaces 5 ¢f theyspagers 4012inRedhBSISeMPRRY 15 of

t he hollow main shaft 10, and is noved downward al ong the chanfered

sur f age id addd ih fs aprerhist pbdityn esigiive ti the outside membarsé! byt the sstashg remiter . As
the cylindrical skirt part 32d is fully noved downward, the | ower edge of

the C%br(bdt{:il Gabwersurfdce RRtHe BREspoAINY Eresaf thet disks UPP Brspacadfapet from antuppet op
cover > Such an elastic deformation of the cylindrical skirt part 32d is

caused, by tPf-BLRGE hishb¥r410f the el astic deformable tubular part 32a. 13

To clamp the disks 100 on the disk chuck, the external air supply source 300 is operated to feed
the pressurized air to the upper chamber of the cylindrical first bore 13 of the hollow main shaft 10. This
operation moves the actuating piston 20 and the clamping shaft 30 downward to clamp the disks 100
on the holldw main shaft 10 at the same time. That is, the pressurized air from the air supply source
300 passes through the air passage 23, and is infroduced into the upper chamber of the cylindrical first
bore 13 to bias the upper surface of the actuating piston 20 in the cylindrical first bore 13 downward,
ﬂ'nus moving the actuating piston 20 and the clamping shaft 30 downward. As the clamping shaft 30
moves downward, the cylindrical skirt part 32d of the clamping shaft 30 is brought into contact with the
chamfered surface 15 of the hoIbw main shaft 10, and is moved downward along the chamfered
surface 15 while elastically expanding to increase its outer diameter. As the cylindrical skirt part 32d is
fully moved downward, the lower edge of the cylindrical skirt part 32d compresses the upper surface of

the top cover 50. Such an elastic deformation of the cylindrical skirt part 32d is caused by the elasticity

of the elastic deformable tubular part 32a.
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7 February 2006 The pressing force of the cylindrical skirt part 32d is
transmtted to a | owernost one of the spacers 40 through thedg 20d80 and
the spacers 40 alternately fitted over the hollow main shaft 10. Therefore,
the di sks 100 are danped on the disk chuck at the sane time with the
springs 43 of the spacers 40 conpressed. In such a case, the disks 100 are
stably dEvemeessing fares df tersyinddsahekirbrasiB2d is tepgmitted 18 gdowernagt o Ridhe NFFfBces by
the outside nenbers 41 of the spacers 40 interposed between the di sks 100.
In  additirudh thetdisks 100sind ¢henspatees 40 dematelytfified aypeibe hallowanair ehafiil@sEweraigivar d by
the springs 43 set in the spacers 40, so the disks 100 are precisely
cent efRidkE 1bd 8re@iafipes b tHe. diskf dhack atadwsang tienedviiheing spring43 offtiee shiasérs 4000 on
t he di sk chuck, the spindle notor 200 is rotated to turn the disks 100,
thus é@éé@d.ﬂ fh subh Sessk! 8l didiksSH00TRS SN diahthel WPileiSsing adivipRassédnat thadir siper

|

forma g process 1s finished, the formatted di sks 100 and the spacers 40

are &ﬁg&%ﬁgé%gw (4G oEhels i 41 BPiné SRNE 40 finslisak Borhidth the austive. i sk

r re
chuck@" alr 1s renoved fromthe upper chanber of the

l'indrical fi b ' ' " i dth
ko AEERa e e BT 2,0t B R 1,47 e kb B G &tin B3¢ (0

restoring spring 22. Accordingl t he disks, 100, ar, e

cyl i nepaces 405 k9 he disks 100379 P@P'S%}ﬁééflﬁ%{%g%@e Eﬁ‘é\%‘P”C@oAﬁ%r%ﬂ%\'rﬁégaqﬂ %\}M\é‘?ﬁé‘at o be -
spaced apart fromthe chanfered surface, 15 of the hollo in shaft 10. The
cyl i ndhe disks 16%on the gigk ehugls dhegringlednalrd0g is regted fodwa %‘%&5"8\3/9@?93 PFYLMETi gi nal
outer dianeter due to a restoring force of the elastic deformable tubular

- menbemrn d3gired dEk éomabttingprodess.i s possible to easily and sinply renove the
formatted di sks 100 and the spacers 40 fromthe snmall dianeter upper part
12 of the hollow main shaft 10. After renoving the formatted di sks 100 and
the spacgfis t4ddisk mtiey protdsevs fiished, tifonmatiedl, disks\] 08; adsthe 3BAREAb&edanped
and centered on the disk chuck with the spacers 40 interposed between the
di sks 4AGveRIoR the isR AT To fegnose drichdisks dio iroidherdisk ichugkpihe eEasgurizadiair is

removed from the upper chamber of the cylindrical first bore 13, thus allowing the actuating piston 20
and the clamping shaft 30 to move upward by the restoring force of the piston restoring spring 22.
Accordingly, the disks 100 are unclamped and the cylindrical skirt part 32d of the clamping shaft 30is
moved upward to be spaced apart from the chamfered surface 15 of the hollow main shaft 10. The
cylindrical skirt part 32d also elastically closes and obtains its original outer diameter due to a restoring
force of the elastic deformable tubular member 32a. Therefore, it is possible to easily and simply
remove the formatted disks 100 and the spacers 40 from the small diameter upper part 12 of the
hollow main shaft 10. After removing the formatted disks 100 and the spacers 40 from the hollow main
shaft 10, new disks 100 may be clamped and centered on the disk chuck with the spacers 40

intérposed between the disks 100 prior to performing another disk formatting process.
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7 February 2006 FIG 6 shows a sectional viewillustrating the construction
of a disk chuck according to another enbodiment of the presgpridty 26de on.
In this case, a piston restoring spring 25 is set in an upper chanber of a
cylindrical first bore 13 of a hollow nmain shaft 10 and an air passage 26

extends froman external air supply source 300 to a | ower chanber of the
cyl i ndr i /6l 6fshows alseetiona JiewAlistating the genstugtion %f&%cme} #rcaiding tognely a

danpi ng shaft 30 of this enbodi nent are noved downward by a restoring

f or ce efbodimentobfhe presers inventioy  fpthisn@s@5 pistonl sestoriagebriog 25 dg s@liis ke UPPA fitted
over a small dianmeter upper part 12 of the hollow main shaft 10. To undanp

t he diggdfnct@Pa EyliRdAchififst b 1Yl ailow slaifshafl () andanesl passage?b aitends fofmed f r om
the air supply source 300 into a | ower chanber of the cylindrical first

bore 13embl&iP Hl%%lyt Q@i 900 RR& 166 Rbmb& Tl tRUS)IRFCA flspbee 1SUAERRingYf thehe

actuating pr st upward, thus noving the actuating piston 20 and the

d haft .30 t
Che’ r SHURRBFG %onenﬁ*@?&%ﬁ 50 B efi BB ds AbRed dbAnfilL) o elbiig L' O™

h FIG 6 d { sh

0t hreh GHihepiR e erwmegfw%% R B e RIS Rl ot Sl BRerc 10N
above, the present |nvent|on

di,sk U enters
di sks padt12; efethe ielov mai. shaf gl %k'“@ % ﬂ’ﬁlfsuﬁcg) Eoerln ﬁ%ﬂ%{n fs?‘gfﬁa\ﬁil ng a
skirt part, which is vertlcally mani pul ated to or d he di sks at
t he samssmnzedaalr ISifest fsothe air supBly gPyre m@RaMBFﬁSwW ‘%"WB ‘ﬁp@?&*’ 2 13

i nvention allows a user to easily and qui cklfy or undanp a S| red

" nunbenhredighdine kair passdgei 26, and hushes pepwesdsugace; ofrige éﬁﬂd'?lmﬁ@ p@"ﬂl%"k”ﬁ"@’ $Si ng
process. The di sk chuck of the present invention further includes spacers
Each Gfiovirg@he BEGAIG pleo20 iane thealamtpingeshefti 3¢l Lpkard toctheisariginalResiignsc o avoid

el asticall'y biased upward by a spring. Therefore, the disks are stably
danpeqeQitidn e YernkiniAd eshiponéntd 6f tikedisigchaticadcerding tocthe ermbasiiment Shown in FIG. 6

will not be described because they are the same as shown in the disk chuck according to the

embodiment shown in FIG. 2.

As described above, the present invention provides a disk chuck which clamps and centers disks
at the same time. The disk chuck includes a clamping shaft having a skirt part, which is vertically
manipulated to clamp or unclamp the disks at the same time. Therefore, the disk chuck according to

the present invention aI.Iows a user to easily and quickly clamp or unclamp a desired number of disks

within a short period of time during a disk formatting process.

The disk chuck of the present invention further includes spacers. Each of the spacers comprises a
tapered disk seat surface which is elastically biased upward by a spring. Therefore, the disks are

stably clamped on the disk chuck while being precisely centered.
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7 February 2006 Although an enbodi nent of the present invention has been
shown and described, it would be appreciated by those skilyedpiyan) Ssoeart
that changes may be made in this enbodi nent without departing fromthe
principles and spirit of the invention, the scope of which is defined in
the clains and their equivalents. 16 7 February 2006 CLAIMS What is

cl ai med Although amemdbadimerth of thevitesent inveptiominrgiees saevkand desginedsit wguld e hol | ow
mai n shaft which seats and receives the disks so as to have the disks

fitt egpsuddted Biethodeakilein theiart tehetfangesanayi tetroadewhihisiembsdimentavitheud deparing e

hol | ow mai n shaft and axially noves in the hollow nmain shaft in opposite

di reckhAngs pARebIca Harpting tdabéntion itedsdope akwhith is dofiuse in e claims ked trelr| ow
mai n shaft, coupled to the piston and noves along with the piston in the
sane g@%%ﬁg&pn so as to danp and undanp the disks, wherein an upper end of
t he danping shaft is projected fromthe hollow main shaft and includes a

di sk danping part which selectively danps and undanps the di sks seated on
the hollow main shaft. 2. The di sk chuck according to claim 1, wherein the
hol | ow mai n shaft conprises; a |large dianeter part having an outer dianeter
and includes a cylindrical first bore forned therein which novably
receives the piston; and a snmall dianmeter part having an outer dianeter
smal ler than that of the large dianeter part so as to allow the disks to
be fitted over the small dianmeter part, and includes a cylindrical second
bore forned '

16




t herein which novably receives the danping shaft. 3. The di sk chuck
according to claim2, wherein the piston is axially noved inHeBgiary 2006
cylindrical first bore by a pressurized fluid which is fed into the
cylindrical first bore. 17 7 February 2006 4. The di sk chuck according to
daim 2, further conprising a piston restoring spring which is set in the
cylindri irst bore and returns the piston to an original position as a
pressuri luid is removed fromthe cylindrical first bore. 5. The disk
chuck according to daim 1, wherein the disk danping part conprises: a skirt
part whi ex froman upper end of the danping shaft toward an upper
end of t‘&Bat'ﬂ%lgﬁ%\?/'%m n shaft by a predeterm ned | ength, and includes an
outer diameter which is larger than that of the danping shaft; and slits
which are fo d on the skir o ial direction and allow the

out er di%rret‘égg'éf’huf"ﬁ@’ 'gﬁ??@mhﬁgtgt%?l%@b%n{gﬁ%&r?geabl e, wherein the upper end
of the hollow main shaft includes a chanfered surface which causes the
skirt part to expand tg enlarge the outer di tern kLt and to
conpr ess? hellew gl ﬁ@a%f‘l"'?‘gbﬁe%/%}d rf"ﬁeéveﬁg'ﬁ @\S/vlgrfc%:% tgﬁg?% “%rgsggﬁégg%@ﬁ@% during
a downward novenent of the danmping shaft. 6. The di sk chuck according to
dai m holowregieshefts he di sk danpi ng part conprises: an el astic defornmable
tubul ar part which extends in an axial direction of the danping shaft to a
predeterm ned | ength and includes slits which are axially formed an a

si dewal | a pibton Wich %Sa@@@i‘tedd@ﬂ@r'}?ﬂfm wainsgft A axjglly goves i ?ﬁﬁé&%@?‘f‘ %O"F'Eh
extends from an upper end of the elastic deformable tubular part in a
r adi aloppasité diretiions;andnd

a clamping shaft which is axially received in the hollow main shaft, coupled fo the piston and moves
along with the piston in the same direction so as to clamp and unclamp the disks, wherein an upper
end of the clamping shaft is projected from the hollow main shaft and includes a disk clamping part

which selectively clamps and unclamps the disks seated on the hollow main shaft.

2. The disk chuck according to claim 1, wherein the hollow main shaft comprises:

a large diameter part having an outer diameter and includes a cylindrical first bore formed therein

which movably receives the piston; and

a small diameter part having an outer diameter smaller than that of the large diameter part so as to
allow the disks to be fitted over the small diameter part, and includes a cylindrical second bore formed

therein which movably receives the clamping shaft.

3. The disk chuck according to claim 2, wherein the pistoh is axially moved in the cylindrical

first bore by a pressurized fiuid which is fed into the cylindrical first bore.
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a skirt part which extends froman outer edge of the flange part toward an
upper end of the hollow main shaft by a predeterm ned | engtfgg gb?‘]ethe
upper end of the hollow main shaft includes a chanfered surface

causes the skirt part to expand to enlarge the outer dianeter of the skirt
part and to conpress the disks fitted over the holl ow nmain shaft closer

t oget her4.dur iThe disk chovinaeserding tacslaim2rfurther corprsisiaa APISRE resteang sprigd whieb i§setar v
2006 7. . The disk chuck according to daim 1, further conprising one or

nMor e $PAe6 eyimdiidal fidh bere and retutrisaiok mistan totah eriding! pasitiomas apresaufizeddividdsremevssiondi ng
positions between the disks so as to provide a space between the disks. 8.
The diﬁg}ﬁtﬁ@bwhdr@g(ﬁgfw@g to daim7, wherein each of the spacers conpri ses:
an outside nenber which includes a seat opening having a stepped inner
surface; an inside nmenber which is novably seated in the outside nenber so
as to begret HagyRPLRICK Slodrting ® cidi 11 Wigeréibithe idieciarapiepartothprises! udes an
external top surface having a tapered di sk seat surface which fits and
centers a correspondi ng one of the disks; a spring which is set between the
inside a | FfenSReh ' {48 ciaRping &haTEBRE annlpsit éndeoftie t he
out si de %ﬁ'ﬁtebr%ﬁs“g‘%gs to&;@;ﬁg’gum%ﬁggﬁered g'?sg seat surfa‘f:tt of the inside
menber outsid e Q | de r idMSeteMWHICR id Pihah that he
seat SRR g al%ﬁ)éa Bré{j%ct%'ﬂgn me efagoﬁﬁa%o%gégﬁ?gdrlée?ﬂ%val ofIik ?ﬁ% i nsi de
menber fromthe out_si(fe menber. 9. The di sk chuck according to daim 1,
furth@fﬂ@&ﬁ!ﬂﬂmisﬁﬂi'ﬁ“ op cover which covers a portion of an uppernost one
of the disks that are fitted over the hollow main shaft. 10. The di sk chuck

ACCOr i ng o brs famed b the skt patina rdial brk iR ShcPHibw tRBURH dlahelel Bt iy ! cal

part to be changeable, wherein the upper end of the hollow main shaft includes a chamfered surface
which causes the skirt part to expand to enlarge the outer diameter of the skirt part and to compress the

disks fitted over the hollow main shaft closer together during a downward movement of the clamping

shaft.

6. The disk chuck according to claim 1, wherein the disk clamping part comprises:

an elastic deformable tubular part which extends in an axial direction of the clamping shaft to a

predetermined length and includes slits which are axially formed on a sidewall of the elastic deformable

tubular part;

a flange part which extends from an upper end of the elastic deformable tubular part in a radial
direction; and

a skirt part which extends from an outer edge of the flange part toward an upper end of the hollow
main shaft by a predetermined length, wherein the upper end of the hollow main shaft includes a

chamfered surface which causes thé skirt part to eXpand to enlarge the outer diameter of the skirt part

and to compress the disks fitted over the hollow main shaft closer together during a downward

movement of the clamping shaft.
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first bore by pressurized air which is fed into the cylindrical first bore.
11. The di sk chuck according to daim10, further conprising7gephfnPP0o06
restoring spring which is set in the cylindrical first bore and returns
the piston to an original position as the pressurized air is renoved from
the cylindrical first bore. 19 7 February 2006 12. The di sk chuck according
to dai m7, vifrerdisinchunie aengrding taicleim fl efurther COMBrsER;ae P AIFe BRACEF 1@
downwar d novenent of the danping shaft  is equal to or |ess than the outer

di amefitesl oér tidliewaialn shelt atroetresporuingtposiiona betweerathe digka se@s & BRYIG 3SAFE_s over
the skirt part. 13. The disk chuck according to daim®6, wherein the outer

di anep&ivedtht Bigksski rt part prior to the downward noverment of the danping
shaft 1s equal to or less than the outer dianeter of the snmall dianeter
part so as to allow the disks to pass over the skirt part. 14. The disk
chuck acgor dioyidkenGdd dbckding WRRIET, IWHbieR eabimsftecspdesrocomplises: t ubul ar part
provides a restoring force to restore the outer dianeter of the skirt part
to a dianeter prior to the dowmmward novenent of the danping shaft. 15. The
di sk Ch“a?\kou?s?o%%déﬂhd?e?whﬂw flaidBs % sedfdpsfighaling a bleppediaver sufacys t he di sks in
response to a danping force of the skirt part and prevents danage to the
di sks. 16. The di sk chuck according to daim2, further conprising a piston

restori %ﬁéj@eie@%ﬁée}ivﬁﬁbhi@mﬁ@bly sbRe@in W R isidt Remistr sb B tob! retdtableadlativer st

bore an prston to undanp the disks as one of a pressurized

fluid and pressurized air i f t | [ istifdce RBIcR-  17.
The dit%fi@e(?ﬁtﬁ'g"r’("'%?%?ﬂldﬁ%d'{dlsg 8@?@3%5”? i@eerﬂé?g Xﬁpgﬁgggglsgéitg?on restoring
L spri ng which is set in an u&;ﬂ?ﬁr .%é_ea of the cylindrical first bore and

bi asedts@ERécgsitess 8 FOTESPASING °N% 488 as one of a pressurized fluid and
pressurized air is renoved fromthe cylindrical first bore.

a spring which is set between the inside and outside members and biases the inside member

 relative to the outside member so as to expose the tapered disk seat surface of the inside member

outside the outside member; and

a stop ring which is set in the seat opening of the outside member and prevents removal of the

inside member from the outside member.

9. The disk chuck according to claim 1, further comprising a top cover which covers a portion

of an uppermost one of the disks that are fitted over the hollow main shaft.

10. The disk chuck according to claim 2, wherein the piston is axially moved in the cylindrical

first bore by pressurized air which is fed into the cylindrical first bore.

11.  The disk chuck according to claim 10, further comprising a piston restoring spring which is
set in the cylindrical first bore and retums the piston to an original position as the pressurized air is

removed from the cylindrical first bore.
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18. The di sk chuck according to daim 2, wherein: the disk danping part
includes a skirt part, and the small dianeter part further Frebr@es2606
chanfered surface formed on an upper end thereof, wherein an outer

di aneter of the skirt part extends beyond the outer dianmeter of the snall

dianeter part in response to the skirt part noving down
sur f ace.1220 The disk chuck according to claim 5, wherein the outer diametgr of the ski?tr;])artt gr?or%] t%(ren‘ ered

downward movement of the clamping shaft is equal to or less than the outer diameter of the small

diameter part so as to allow the disks to pass over the skirt part.

13. The disk chuck according fo claim 6, wherein the outer diameter of the skirt part prior to the
downward movement of the clamping shatft is equal to or less than the outer diameter of the small

diameter part so as to allow the disks to pass over the skirt part.

14.  The disk chuck according to claim 13, wherein the elastic deformable tubular part provides a

restoring force to restore the outer diameter of the skirt part to a diameter prior to the downward

movement of the clamping shaft.

15. The disk chuck according to claim 9, wherein the top cover clamps the disks in response fo

a clamping force of the skirt part and prevents damage to the disks.

16.  The disk chuck according to claim 2, further comprising a piston restoring spring which is set
in a lower area of the cylindrical first bore and biases the piston to unclamp the disks as one of a

pressurized fluid and pressurized air is removed from the cylindrical first bore.

17. The disk chuck according to claim 2, further comprising a piston restoring spring which is set
in an upper area of the cylindrical first bore and biases the piston to clamp the disks as one of a

pressurized fluid and pressurized air is removed from the cylindrical first bore.
18.  The disk chuck according to claim 2, wherein:

the disk clamping part includes a skirt part, and

the small diameter part further includes a chamfered surface formed on an upper end thereof,
wherein an outer diameter of the skirt part extends beyond the outer diameter of the small diameter

part in response to the skirt part moving down on the chamfered surface.

20




