1 SPECI FI CATI ON DI SK HOLDI NG MECHANI SM AND DI SK HOLDI NG NEC}WEb

10 NOV 2003 FI ELD OF THE | NVENTI ON Th% present invention relat S*@ngZQBS
retaining mechanismin a disk drive of° a type that retains a disk with a
turntable and a danmper. BACKGROUND OF THE | NVENTION Wth the progress of .
conpact type personal conputers and not ebook-type personal conputers,
there is now a demand that disk drives installed in them need to be
extrenely thin. On the other hand, it is indispensable to increase speed
of the devices and to inprove recording and reproducing performance. For
this reason, the current disk drives generally enploy a magnet-chucki ng
nmethod, in which a turntable for |oading a disk and a danper for retaining
the disk in position are attract SPEGIFICAHTONCti ve force of a nmagnet. Wth
regard t'o a centering nmechanismof the clanper it is- now comopn to use a
mechani sm in which one of the turntable and the danper is provided with an
engagenent hole having a tapered surface, and the other wth an engagenent

projection; so as to o the turntable by
engagi ng them A di skcﬁﬁg{ﬁqg‘mﬁgm\ﬁwm bart will be

descri bed herei naf tgy 10 NOV 2003 2 Fig.
8A and 8B are side VI ews dep| C%WFSM@W e di sk retaining
mechani.sm of "the prior art. Fig. 8A shows a state wherein a disk is -

cl anped, and Fig. 8B a

FIELD OF THE INVENTION
- The present invention relates to a disk retaining mechanism in a disk drive of a type that

retains a disk with a turntable and a clampér.

BACKGROUND OF THE INVENTION

VWﬂ;ﬂw]xogﬁssofcmmpmxﬁqm]xmﬂnmlconqum;mninmkmod&QPe;wmmuﬂ
computers, there is now a demand that disk drives installed in them need to be extremely thin.
On the other hand, it is indispensable to increase speed of the devices and to improve
recording and reproducing performance.

For this reason, the cu;rent disk drives generally employ a magnet—chﬁcldng method, in
which a turntable for loading a disk and a clamper for retaining the disk in position are
ammcwdbyanaﬁmmﬁveﬂmceofanmgmﬂ. ' '

With regard to a ognteﬁng mechanism of the clamper, it is now common to use a

A mechanism, in which one of the turntable and the ciafnper is provided with an engagement
‘hole having a tapered surface, and the other with an engagement projection, so as to center
mcdmmmx“mhquwnomcmnmﬁkbyammgmgmmn

. A disk retaining mechanism of the prior .art will be described hereinafter using the

" accompanying drawings.



state of back-out. Fig. 9 is a sectional view of an essenti al t t
disk retaining mnechanismof the prior art. Fig. 10 is a sectigi@ilNgvevgwa
depicting a main part of the disk retafning nechanismof the prior art in
a state of the centering engagenent. As shown in Fig. 9, a danper unit
conprises a disk holder 51, another disk holder 53 and a magnet 52 of an

annul ar shapegjel gk : .53, has .an_engagenent, projection (m forned
in the center | a:‘g?&%*iai%ﬁa#%gﬁ%a%gﬁ G‘?ﬂ‘?ﬂfﬁgﬂﬁe@ts%ﬁﬂﬁéldp@ of thardisk retainitigni ng
menber 5 di hol. der s nd .53 are bonded together by adhesion or
the |ike. %A“pg&ﬁﬁ'a‘ﬁ‘ée Eﬂﬂfta“co%%&-%@e%m&@ta@m whewinsy diskiis damipedy b Fig, 8Blae 56
of an annug‘ar g_‘hape. An_ezﬂgz_igerrent_ hole (f) is forned in the center of the
turnt abl e S¥¥e ofhack-gytat 3ig. & inntsectiomhiview af ant cdsntiab pagciethe! disid i
unit 60 with a nai r%ﬂihaft 58. The danper retaining nenber 59 is fornmed~in
such a shafeshanism dftthe ptiai ms. aAfigel iy £ sectishArAak HRY S Haiff L gk
hol der 51, as shown in Fig. 8A gnd' Fig. 8 B Thedég{ghng%rsﬁﬁlﬁiqahir}gﬂﬂ%% ore
retai ned rethinfll riech@niBmEEH nrt ' ' ding the disk hol der 51,

ﬂﬂﬁ p d}%rt(i'rgﬂﬁﬁfe of the centerie enpabdment. o

ob

from becom n i sengaged fromthe danper retaini . However,

since the d bt Sold fi Jquely by t r retaining nenber
50 when 1t 1 oo sl FigRo, d (hfe it Gifprtes Y dishholder B canofier cisk Hikder 53

i ndi spens : e danper, unit tqo majntain a back out height (ht), :

t hereby na ﬁ‘dﬁ%{‘eﬁ#ﬂfﬁ apular shiaps, |, hodisk holdes 53 hetamengagémént pojection (m)

I nserted, san l.ectric-signal, activates a driving nechanismof the danper

r et ai ni ng %E‘?ﬁé? genigppaitokib + Hiagdamperamitiis ketdinédisy & cinparsbifiging awmisy t he
turntable_ 57. As the disk holders 51 and 53 cone close to the turntable
57, the eb@agBhadisk halders 61 and 53 atelbontled topethicbyutihbsish Semhafifle.t Ne engagenent -

projection (m on the danper unit side conme into contact, and subsequently

engage with eathnfablamit@ngeiReLy QirhitiBle 59 g d Lf 4,00 d. netic

circuit is-fornmed between 'the magnet fa52 an(ﬁﬁﬂ%}%h{éﬁﬁ%ﬂ%ﬁwmﬂ%éﬁ en

t he di sk . ngd.t he turntableg 57 co cl ose
Af A3 h%lehfi? ?@%’cﬁ-gz@éilgﬁﬂ%ggl?tgxaop the farmtable 57, The turatable unit

to each other. a resu
Totates as it is connected to a motor unit 60 with a main shaft 58,

The clamper retaining member 59 is formed in such a shape thét it retains an entire
external periphery of the disk holder 51, as shown 111 Fig. 8A and Fig. 8 B. The clamper
unit is therefore retained reliably to prevent the clamper unit, including the disk holder 51,
from becoming disengaged from the clamper retaining membef 59. However, sinde the
claﬂ1per unit s lifted obliquely by the clamper retaining member 59 when it is in the back-
out position, as shown in Fig. 8B, it is indispensable for the clamper unit to maintain a back-
out height (ht), thereby making it &ifﬁcult to reduce thickness.

When a disk 63 is inserted, an electric signal ﬁctivates a driving mechanism of the
clamper refahﬁng member 59, so as to thrust the disk holders 51 and 53 toward the tumntable
57.  As the disk holders 51 and 53 come cI.os.e to the turntable 57, the engagement hole ®
in the turntable unit side and the engagemernt projection (m) dn the clamper unit side come
into contact, and subsequently engage with each other to achieve the centering. In addition,

~amagnetic circuit is formed between the magnet-52 and the turntable yoke 56, when the disk



hel d between the di sk holder 51 and the turntable 57 by an attracﬁinav&m
of the magnetism In this instance, the di sk holder 51 and the disk hol der
53 of the clanper unit are bonded int@ one-piece structure by adhesion, or
the like, as showmn in Fig. 9. This is effective in view of reducing the
manuf acturing cost. However, it is difficult to reduce the thickness,

which is Si dere o be inportant, because it requires vertically a |arge
space. FE&HW@%& ,5%b ¢ Bimighle o gagerRloRe 9 eagheathéron Asmyresudt, thealiskr6dist o

protrude-downwardly bel ow a bottom surface of the disk holder 51 due to its
st r uct ur eheldpeiween deediglabqlderd 1tankd ¢hestwentalie 57 by gr attiastive forte of eiedhiorehio.
Mor eover, an engagenent |length (h3) is .necessary for the main shatt 58 with 7

respect to tlhehis instanedyitie disk holderShowd thedilit BolddG3 dfthOlgs '»eﬁﬂlit%?iwlﬁ‘le&
[ Ween e

certain coupling strength or greater in the engagenent be
t ur nt abl ejgay oRd lcwgﬁga?fgbé% 8. her, e e en hri%hé, is.also
I ndi spensabl e between the ngagelrérlg’n?r%p}?gljﬁlg’c |%%a%ﬂ%db"t hginé g R
hol e (f) . reliable.centerifnng. Furthernpre, a clearance (h2) is
al so esseﬁﬁ&%ﬁqﬁgglﬁlﬁ @5%“ PR 'an%ﬁWﬁv‘?r’oV &%gﬁq&@wﬁé‘mtﬁ%ﬂ@m,

di spersi on 13 t hi ckngss of the, disk 63 to be inserted. In short, a height
of (h1 + Which fs3considered [tobe inapastanh hecause tihaequires everticallyont tange SphE.
this reasgn, the vertical space becane large, and it was difficult to .
reduce t hBuher@pice because the engagement prajeciion (dvpiserequired tohproade dewvardly
projection (m and the engagenent hole (f) are generally equal in dianeter

to the nebelowhdiottomiurfas ofthedisk helder 5t o StrBHTRC I 1R BRTIS LB BvURS

|
carried out with the small dianmeter, it was difficult for t anper to
achi eve a]mge}gébkcaﬂheighfmgaccuracy. As shown in Fig. 9, an outer dianeter
of the magnet 52 is designed to be larger than an inner dianeter of a

magnet retai rtj ' I 51.. Thi s hel e.attractive

force pr oduc%&%‘ﬁi#e%ﬁ%%%{ﬁmgﬁ@? gég&éé?ry(ﬁ’]}@gﬁa;’n Sﬁiﬂ“ﬂtﬁwaﬂ der

et i o 0 A0 R o i o s
in the engagement between the turntable 57 and the main shaft 58. Another engagement

Iength (h1) is also hldispensable between the engagement projection (m) and the engagement
~ hole (£) to ensure the reliable centering.  Furthermore, a clearance (h2) is also essential t(;
gain a positive clamping force, even when there is dispersion in thickness of the disk 63 to be
inserted. Inshort, a height of (b1 + b2 + h3)is at least necessary for the centering portion.
For this reason, the vertical space became large, and it was difficult to reduce the thickness,
an important matter. Moreover, the engagement projection (m) and the engagement hole (f)
are generally equal in diameter to the main shaft 58 having a small diameter, Since the
cenfering was carried ouf with the small diameter, it was difficult for the clamper to achieve a
high centering accuracy.
*As shown in Fig. 9, an outer diameter of the magnet 52 is designed to be larger than an -
inner diameter of a magnet fetajlﬁng portion of thé disk holder 51, This helps the attractive
force produced by the magnet 52 to effect directly on the disk holder 51, so as to make .

possible-a positive-depression of the disk. It also prevents such amincident as the magnet 52



cones off the disk holder 51 due to an inpact and the |iKke, an‘ii d e ﬂh%e
di sk retaining nechanism However, it requires the magnet 52 ﬂ %%@

outer diameter larger than the inner dianeter of the nmagnet retaining
portion of the disk holder 51, thereby resulting in the mnagnet 52 of |arge
size, and an increase in cost. In addition, the outer periphery of the
magnet 52 is larger than that of the turntable yoke 56. Therefore, an
effective magnetic <circuit is not estaqgished in the peripheral area of

t he magnet yoke 52. Furthernore, there was also a problemthat requires a

| ar ge f oraendswff ihk eiskehobder 51 degtd AringlagingnidiBe like, Ghé dahgshédisio fGalhim
erroneously with no disk inserted therein, since the nmagnet 52 and the
t ur nt abl é%28ISBS nake a cl ose contact directly. DI SCLOSURE OF THE

| NVENTI ON Th i L OBk § nactially
L eviate 1 ne e isaBKThL Aehd Sonb RASfholocd Al fiadle iR T ALY ' B
may pr ovidiematedo§themeagmehictagning phdionsitheadiskbolderaSl , shedebypesulfing it the di sk

retainin chani t hat achi eve a reduction j.n.thickness af. a disk drive
whi e o REBI A SR A o g Biseds it Diliohn o S00s PSBghert ARHIE ¢ | s,
To sol ve ihgndp521 Rifger de@ahat 0T3hé QirktHble 3ORE 6. Teréfofe, Rh @SBV MYGRELON,

there is _provided a disk retaining mechanismconprising: a turntable unit

for | oadiSHFull imnefiesighlished in the periphesal ated of thomagnetyoke 52. Fvgtheamerei theret o t he
bl ot - i ' i i t.ugnt abl
turnt abl e, liit; o BrobRR Blat %ge%%%%?fog% 8 rbiifse aﬂ'ﬁéﬁﬁ%}g%@g@g iflfat ol ©

unit; a danper unit retail retarning I't, having
a danper dampingetceimierrgngslyi with 06 diskdiserted Heepen,t siade the praphetd antlitkd an

entire cir eren is cuf out; and a guide unit disposed in a position
closely ¢ ﬂ%ﬁﬂ%??ﬂbgfﬁ@ﬁeﬁﬁ e Fomtiast HF@bgining nmenber. Additionally, the
danper unit may have a depressing nenber for depressing the disk and a
centering nenber di sposed iﬂﬂgenerally a center of the di sk depressing

menber; and the turntabl eDE/LOSLRE OyTEHy ENVENTIQNf or engaging with the
ﬁg%g; i 22 d”?@@ﬁ)a?sﬁﬂlt;igyég{ﬁogggﬂlgéndg& ?(P?O%x?edoroa@ 1856 pa?'{iaﬁyhﬁle%a%e‘l:( thcszea En?eS-Si ng
described problem, and it aims at. For instance, it may provide a disk retaining mechanism
-as well as a clamper for the disk retaining mechanism that achieve a reduction in thickness of
a disk drive while maintaining good clamping force and centering accuracy at all times.
To solve the problem, according to one aspect of the present invention, there is
provided a disk retaining mechanism comprising: a turntable unit for loading a disk thereon:
a motor unit for transferring rotation to the turntable unit; a clamper unit for holding the
disk with the turntable unit; a clamper unit retaining member for retaining the clamper unit,
having a clamper unit retaining portion of such a shape that a part of which an entire
circumference is cut out; and a guide unit disposed in a position closely confronting the
clamper unit retaining member,
Additionally, the clamper unit may have a depressing member for depressing the disk
— and a centering member disposed in generally a center of the disk depressing member; and
the turntable may have a-groove or hole for engaging with the centering member; with a
magnet disposed on one of the disk depressing member and the turntable, and a
ferromagnetic body on the other one in a position facing the magnet, so that the disk

depressing member is attracted to the turntable unit by an attractive force of the magnet.



ferromagnetic body on the other one in a position facing the rrfﬂ e_N SO
that the disk depressing nenber is attracted to the turntable ﬁ mv Qﬁ[]3

attractive force of the magnet. 1 O 'NOV 2003 5 According to another
aspect of the present invention, there is provided a clanper of a disk
retaining mechani smconprising: a turntable unit for |oading a disk
thereon: a notor wunit for transferring rotation to the turntable unit; a
turntabl e yoke of ferromagnetic material secured to said turntable unit;
and a danper unit for holding the disk wyfth the turntable unit, the danper
unit conprising: a disk depressing nber for depressing th di sk; a
nmagnet di sposeg‘cﬁ?rflﬁﬁgﬁotaﬂ%tgﬁi @Re‘iﬁéﬁ%ﬁ?ﬁ?@ HEEHOR. BAE 18 Bl

et
cover whi ' ; MG : oM F G- |.al
o pout § B ta RSP i e I TROI o hof Jogi s DRI L6, oA
di sposed unit fendraasfeyring gefation toothet hentdbkkunigpa demiable yekd of , fewbmegihatict he

by an' at + PP sSERREle i PRSI md i pBisper bt Rofeiie Mg Bt e
menber t onghidblehenit, thé oalhyser Sivitecornhfishfy; RESSRUENESMNGnerhblr RPN R | A

and B are sjide views depicting an essential part of a disk retalning

mechani snfisk 2 magpetedishased Ay ithp diski deprossimgamentbes aad; gavgeads by jaomegnet

depi cting : un| r t..] L on.: Ej ' t]

Vi ow depi 0t harEek iEka kbS8 SRR KERY Hoak Hielnerlt iR QAR

present i opmEsinigdn;saiitgrtable golee; smdta onrabring eventspidisposgd dn peneraliant centera

centering age t portion in the .disk tetaining nmechani smof the
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are illustrations depicting a dis ol der and a magne
centering member toward the turntable side.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1A and B are side views depicting an essential part of a disk retaining
mechanism of the present invention;

Fig. 2 A and B are illustrations depicting a clamper unit of the present invention;

Fig. 3 is a sectional view depicting an essential part of the disk retaining mechanism
of the present invention;

Fig. 4 is a sectional view depicting a main part of a centering engagement portion in
the disk retaining mechanism of the present invention;

Fig. 5 1s an expository illustration showing the clamper unit of the present invention
in its back-out position;

Fig. 6 A through D are illustrations depicting a disk holder and a magnet yoke of the

present invention;



present invention; 10 NOV 2003 6 Fig. 7 is a sectional view deq ﬁtmazm:a
essential part of another exenplary enbodi nent of the present inven

Fig. 8A and B are side views depicting fan essential part of a disk

retai ning mechanism of the prior art; Fig. 9 is a sectional view depicting
an essential part of the disk retaining nmechanismof the prior art; and
Fig. 10 is a ﬁlgcgr onal vr w, depr cting a main part of a centering engagerrent
portion in t ﬂss%s‘?‘?&lt’ YieYy derictingransassetial prst off dnothea exemlely dARSHHIMNERE
FOR CARRYI NG OQUT THE | NVENTION Wth reference to the draw ngs, exenplary
enbodi menPEthspressatipyantions i nvention will be described hereinafter. (First
Exenpl ary Enbodi nent) Fig. 1A and B are side views of an essential part of

a di sk ret ai nFigg8Amnd Bars ridef idvaedepidting ARt A0S a state
in which a disk 13 is cl arrpec;[1 and Fi 5%?‘3%&@}3@‘% abcﬁélgrefa?r@ngg%c

2A and B afmerphbpm’r ations depicting a part of a darrper unit of the di sk
retaining rrechanr smof the present invention. Fig. 2Ais a partial view as

observed from anper _unj.t, an 2 B is another
partial Vi ew obser ve%cﬁ %Wcéep ﬁBeﬁSSHB%er Lﬂ%rﬂtc‘%ﬁk taining gegshenismafvi ew

I n which cover 12 shown in Fig. 2 Bis renoved. Further Fig. 2B depicts
aviewin sk 13 is being inserted. Fig. 3|sasect|onal vi ew of
a main part ﬁ the danper unit in the disk retaining mechanismof this.

i nventi on, Whisa sectional view depictingtawnainti gkt dfsa edndstin ? en@ggﬁﬁ,ﬁ
unit.. ofthr S exerrpl ary enbodi nent conprises a di sk holder et 2,

the disk retaining mechanism of the prior art.
THE BEST MODE FOR CARRYING OUT THE lNVENTION

| With reference to the dramngs, exemplary embodiments of the present invention will
~ be described hereinafter.

(First Exemplary Embodiment)

Fig. 1A and B are side views of an essential part of a disk retaining mechanism of the
present invention. Fig. 1A shows a state in which a disk 13 is clamped, and Fig, 1B shows
a back—out state.

Fig. 2A and B are illustrations depicting a part of a clamper unit of the disk retaining
mechanism of the present invention. Fig, 2A is a partial view as observed from upper side
of the clamper unit, and Fig. 2 B is another partial view observed from side of the clamper
unit. - Fig. 2A depicts a view in which a cover 12 shown in Fig. 2 B is removed. Further,
Fig. 2B depicts a view in which a disk 13 is being inserted,

Fig. 3 is a sectional view of a main part of the clamper unit in the disk retaining
mechanism of this invention, showing a state, in which the disk is clamped. |

. The clamper unit of this exemplary embodiment eomprises a ctisk holder 1, a magnet 2,

a disk holder 3, a magnet cover 5; and a magnet yoke 4, as shown in Fig. 3.



a disk holder 3, a maghet cover 5, and a magnet yoke 4,. as sh i I g.
3. 7 10 NOV 2003 The magnet 2 is annul aJEIy shaped, and securedsi\t,ﬁ/‘| M&I\Eéimﬁ

material or the like within the nagnet'yoke 4 in a concentrical nanner
with the disk holder 3. Here, the magnet 2 shall not necessari |y be
annul ar in shape. Instead, plural segnents of magnet, for instance, nmay be

di sposed radi g%, Jhe.disk hglder 3. Wth reference to Fig. 1 and

Fig. 3, a met ho{:jﬁ})a%ﬁ?[g] fagi n ISH¥ ﬁgapﬁa’rmseﬁﬁegvbéffadb@ﬁ{%e mptgtiaker the I withimow

be descri The di sk holder 1 . on which the magnet yoke 4, the nmagnet 2,

the di sk ﬁ@‘?&’e@% ¥KG 4 We? caRsralricabmanney witle theodisk ddlder 3. r Hes, tiecbyne 2

danper reggll)ni ng menber 9 with a given clearance both vertically and

| at er al | y S&¥ouefdlcrgssardy begnmulabin shape. atlabtbad, phatal\seginbas bf Ynaghd gﬂﬁlﬁmgge

di sk holder 1 is retained by the danper retaining nenber 9, “as” shown I'fit

Fig, 1. maydetdisposad ratiadly devupdthe dislehaliag, member 9, with which to retain

the disk holder 1 is formed into such a shape that parts of its entire

ci r cunf er enceWatherefcgétice QY FiaS [ i hi.s rtjon of {he danper
B aate £ plandit bt rolinig 3Ry el amitytshiped.

retai ning nmenber 9 for retalfning danper un

so as to : : : ' tr I asy to assenble, thereby

real i zi ng%@%ﬁ?%guct !’%lr#g&iibgél d@%?@}@eﬁ\ﬂis d@dwﬁwhath%éﬂagﬂiﬂbﬁOke 4, the
confronti £ taining nmenber 9, in close vicinity of the disk
hol der 1. %&%% h@tﬁﬁﬂgéﬂﬂﬁgﬂ Bagnet oeuerie areimouted, is mtaided by Aallaager 1

makes a re i.%glocati ng notion_between a back-out position and a disk

cl anpi ng ganember % with 8 giventdlessance bothgvertitall and Brtatatty drdund BVRs t&B?
disk holder 1 fromcomng off the danper retaining nenber 9. A cover 12 is
pl aced ab®¥aiablpend wirtikallyslidable.l to cover the entirety. A major novable
menber conprised of the disk holder 1 and the danper retaining nmenber 9,
when const r uledlisisheldect isoegiRg l&l‘aglg%? i ny part .projecting
upward. In addition, since the disk ﬁo' r iel n %tnslg’%géc}:ﬁo%@ﬁﬂ i‘ﬁirl:%_ﬁta_kes
ilg?sgw At ption %fgﬁ‘é‘%ﬁipbi/rétﬁlnﬂl_%rﬁlaﬂnﬁérﬁf\tm Wik %3 Shtaii-the ek holder 1% 9

formed into such a shape that parts of iis entire circumference are cut out as shown in Fig, 2A.
This portion of the clamper refaining member 9 for retaining the clamper unit is
semicircularly shaped, so as to make the clamper unit extremely easy to assemble, thereby
realizing a cost reduction. A guide 11 is provided in a position confronting the clamper
retaining member 9, in close vicinity of the disk holder 1. The guide 11 guides the disk
holder 1, when the disk holder 1 makes a reciprocating moﬁoﬁ between a back-out position
and a disk clamping position. At the same time, the guide 11 serves to prevent the disk
hplder 1 from coming off the clamper retaiﬁing member 9. A cover 12 is placed above the
disk holder 1 to cover the entirety. A major movable member comprised of the disk holder
1 and the clamper retaining member 9, when constructed as described above, becomes free
from any part préjecﬁng upward. In addition, since the disk holder 1 in its back-out
position takes a posture that is generally in parallel with the cover 12, as shown in Fig. 1B, a
. Tequired height in the back-out position can be. reduced, thereby achieving a reduction in

* thickness of the disk retaining mechanism.




.required height in the.. back-out position can be. reducéd, t
achieving a reduction in thickness of the disk-retaining rrecthpSmVNzoos

2003 8 Fig. 4 is a sectional view of a §min part of the centering
engagenent portion in this invention. As shown in Fig. 3 and Fig. 4, the
centering engagenent portion in this invention consists of an engagenent
projection (M., of, .the disk holder 3, serving as a centering nenber, and an
engagenent grové if B)seeionahuiep phe smaie pat of Rke centeringhtngagementfpmrtieinothison
magnetic material of high rigidity such as polycarbonate resin or al um num
The di sk IneIEeR. 3 provi ded with the engagenent projection (M is secured
by adhesion, or the like, to a center area of the nagnet yoke 4 which is a

f erromagnet i cAbatywafind¥gcPiadd! Fighape c@nieﬁﬁgrgegga%c?&%#gkp%ﬁ il gﬁ% al

projection (M is tapered. A nagnhet cover 5 magnet| C

such as aeghndidteof S5 oman el t ek i | aced under. magnet 2.
The magnet yoke 4 Ig@%ngﬁﬂi@l‘og n aﬂmggﬁ?rﬁdgﬁhﬁﬁn Wﬁ?ﬁe‘f‘ pber,

hol der 1. Y di sk hol.der .3 and ,th net yoke 4 nmay be forned

i ntegral | f}h@% %%%H%H gEpYve i the, @Fﬂq@@e 7- e Simhiebleg? o9 formed of nomi ¢
10 is fitted ipn a cer;ier part, ,of the turntable 7 for transferring rotation

of the nofRfengH; maksial of ugh rigidith sucly ap polygarbonate uksin wraumiment Thodisk (F)

arranged along_its outer periphery in a manner to be concentrical with the
mai n shaf holger Apeovidediwiflhthe engagpateatiprogaction €M) IS seturedl by adietion] Bethe like, to
engagenent groove (F) is fornmed into an annul ar shape or at regul ar

i nt er val saakenteyacaof the magndteroks dewhithds & ToRGA 'c%ﬁi}bgé*ﬁ@whé&sam

substituted by engagenent holes forned at regufar int
For rommgnet: 6oy L et thalt pRoVceR () F RSl fEhaBhe APuothed gPnoi P
engages. prER Rrmt bR, Rk B iR Wbt oekeodl i Plaredpades etz of
a center gl & .of ettyg e 4 motited in a concenirical manner within the disk holder 1. However,
the disk holder 3 and the magnet yoke 4 may be formed integrally, |
As shown in Fig. 3 and Fig. 4, a main shaft 8 of a motor unit 10 is fitted in a center part
of the turntable 7 for transferring rotation of the motor unit 10. " The-turntable 7 has an
annular engagement groove (F) arranged along its outef periphery in a manner to be
concentrical with the main shaft 8. A part of the engagement groove (F) is tapered. The
engagement groove (F) is formed into an annular shape or at regular intervals along one
cimunference.‘ The engagement groove (F) may be substituted by engagement holes
formed at regular intervals along the same one circumference. The turntable yoke 6
constructed of an annularly shaped ferromagnetic body is secured concentrically to the
turntable 7 by adhesive or, the like. Here, an outer diameter of the turntable 7 that engages
with the disk 13 is desigped to match with a standardized size of a center hole of the disk 13,
so that the disk 13 is engaged and centered correctly.
. The magnet 2 disposed concentrically to the disk holder 3, which serves as ‘the

“centering member of the-clamper unit, and the turntable yoke 6 of ferromagnetic material on



so that the disk 13 is engaged and centered correctly. The rragn‘ktﬂ NOV 2003
di sposed concentrically to the disk holder 3,. which serves as the

centering nenber of the clanper unit, &nd the turntable yoke 6 of
ferromagnetic material on 10 NOV 2003 9 the turntable 7 are arranged in
such positions that confront with respect to each other, so as to forma
magnetic ¢irgcuit en they cone close to each other. Referring now to Fig.
2 B and Fiﬁbff ﬁ'&}“‘&%ﬂ 25t Wgﬁﬁf In sugh pagitiens thagonfient witierespesk toleach sthef, s &3 foed.
An electric signal starts a roller 23 to rotate when the disk 13 is

i nserted PR 3magnetis icuiindien they coati dasedmeachfotiidhe di sk 13 reaches a poi nt
(S) shows in Fig. 2 B. The disk 13 conmes into contact with both of the

gui de 11 and Réferring ow tBig. 3Blahd Figs 3| meaﬁroarmobebaeskgﬁﬁgh%{ g@dﬁﬂﬁsls

force toward a predeterm ned position where a center 0
ener al | yinserted,i ggne | I 7 . t.his | nvention,
g di sk t?/ay i s not ulségtél-w!ts1 32?@;“‘5?%%?2?3@?(1‘%{‘4%%‘%%&“& is’{:ls]!%geft%‘k PRdRAt ed.
Therefore | L .04 [ isminit.s tirety can _be reduced in
(b cknes PO Lo leAEh @bl AAn TR o hies i o5 oo BB . The dbedsr |

signal actjivates a drivi, chani sm for the clanper retaining nenber 9,
so as to _%’?H"E%{ﬂ?q H‘E‘q@ﬁﬁlﬁ’gb%begew Th andhthg rallert?3, aud ittis triwsfaired Byethelirs k
hol der 1 g?v,es vertically downward, as guided by the guide 11. Wen the
engagenentiqhoBplderce dewvimja pedatérminedspositivnlverere 3 center of thé disk 19308 Ally 3 00V e
(F) of the turntable 7, their tapered portions contact, and the cen?(eri-ng

begi ns. Talkiguaneit withl aieentet of thettirmtablle 7.ur Ithis i RWHGH, ééﬁ&ﬁﬁﬂ%ﬁ%&-ﬂ%%c

advance the engagenent accurately by an attractive force of the nag

circuit fhendisk 1®e¢neﬁqmuﬁk1rxaﬁriﬁ§en8d.a”?1y;&?@§éégﬁé'hgﬂ'r e rlchain 0 38 1

I's thus centered, and it is subsequent I N pos

t ur nt abl eelﬁ:ir@tg ' , e 1: his. ijwention, the centering is
a]E:hE[ ﬁveg_gz e %ﬁj%‘%%ﬁ@a%%pr%%%%ﬁ%m et%‘P?P@ﬁPqS&?néll\:/;
of the di ol .th an,outer ri.phery o e engagenent groove
of the turﬂ%ﬁ@@é%{@&aﬁtpm@ m forthe.clamper retaiing mgmbeeSsoas 16 or
t he centeii ng t her ea%

_ the enfire disk holder 1 toward the tumtable 7. The disk holder 1 moves vertically

downward, as guided by the guide 11. When the engagement projection (M) of the disk
holder 3 meets the engagement groove (F) of the turntable 7, their tapered portions contact,
and the cenering begins. The disk holder 1 is thrust further toward the turntable 7 fo
advance the engagement accurately by an attractive force of the magnetic. circuit formed
between the magnet 2 and the turntable yoké 6. The disk 13 is thus centered, and it is
subsequently fixed in position between the turntable 7 and the disk holder 1. In this
invention, the centering is achieved by engaging an outer periphery of the engagement
projection (M) of the disk holder 3 with an outer periphery of the eﬁgagement groove (F) of
the turntable 7. This can therefore increase an engaging diameter for the centering, thereby
atiaining a precise clamper centering with small deviation. In addition, the disk 13 is
centered with the turntable 7 formed of rigid material. This helps carry out the precise

centering without being influenced by torsion that otherwise results if the turntable 7 is made

of elastic material,



attaining a precise clanper centering with small deviation. In d n
the disk 13 is centered with the turntable 7 fornmed of rigid na.EQNzQVZ(]Ua

This hel ps carry out the precise centéfing without being influenced by
torsion that otherwise results if the turntable .7 is nade of elastic
material. 10 Nov 2003 10 Wth reference to Fig. 4, described hereinafter
pertains to ement Leng requi red. for t he centeri ng engagenent
portion. Zﬁ@@ FRCe h gt ‘%I—ﬁf)sc%l?edt hereingfiefapertaing traoj engagemer(tMength t he
di sk hol der 3 wth the engagenment groove (F) of the turntable 7 is set to
be at | eadtdued fomthe enisEngrengagehentr portien.( HAN efigagtmesndingth THIN I themor €

Is set between the |eading end of the engagenent projection (M and a

bot t om of engagemenigpméovtion (M)osfvihe (disk hdlder 9iveih bR %ga t d% m Makle 7
Retrc Trreu

are held in parallel by the magnetic force of the
est abl i shagniablkVeRr ket dheH r herefore, any
disk can be held and retai g%‘%?o’%@d? ﬁ@ast%fjl %%Q@“ﬁ@@ﬁ?@ﬁ @%Wq{as a

t hi ck t and d d I d

val e of iy BSEFbetgel el n B B e ¥ BR6efient itjeckin L) 408 oot
(H3) of the main shaft ﬁi) % r.an fers rotation of the nmotor 10 to the
t ur nt abl e“HEPSPYRLEIOPYS loangethe tygntable: 2 avei eldi iniparalieli byrther

| onger in order that the turntable 7 rotates about the nmain shaft 8 wthout

wobbl i ng, MagRetiG forrs At the eeagnetingircuit establistied dietherensthe snapintpPiand el tur@siste
| oosening due to inertial force or inpulsive force during use In this

i nvent i onyoketfs cHpaeferepany disk oaebé E&Idlaﬁdtrét&nw %{ﬂo Sh

| ower than an upper end of the nmain shaft 8. T s ruct re rra s a settlng

possi bl e hax a thitkh&k BetviZed 14lmth tﬁl?dé!r&%&l
in this instance. This theref O@ge reaalll%egs re uc@ueﬂ |ng%€§¢%g@89§t he
disk retag, mllﬁﬁ(ﬂi%méﬂﬁ'%ﬂ]sm' 'le@ ning the necessary engagenent

thi's 1 nvent

| ength. By virtue of Ton, " 'n which the engagenent groove (F) in
the turntabl g7 [ e he nd, of the main shaft 8, a
A eﬂg%g&neﬁ"tqgnﬁh ?ﬁgﬂ')vf td tnah Shaft § which transfers rotation of the motor
10 to the tumtable 7, to the tumtable 7 needs to be a predetermined dimension or longer in

order that the turntable 7 rotates about the main shaft 8 without wobbling, and without
resulting in such incidents as slippiilg out and loosening due to inertial force or impulsive
force during use. In this invention, the engagement groove (F) in the turntable 7 is arranged
to be lower than an upper end of the main shaft 8. This structure makes a setting possibIe to
satisfy H3 = HI + H2, and a required up-and-down stroke is H3 in this instance. This
therefore realizes a reduction in thickness of the disk retaining mechanism while maintaining
the necessary engagement length. By virtue of this invention, in which the engagement
grooﬁe (F) in the tumtable 7 is arranged below the upper end of the main shaft 8, a
substantial reduction is attained in rotational disorder caused by a slight inclinﬁtion of the disk
holder 1 when it retains the disk, thereby realizing reliable retention of the disk and recording
/ reproducmg operation. | |

Functions of the magnet cover 5 will now be described by referring to Fig, 3. The

magnet cover 5 in a sheet form consisting of non-magnetic material such as acrylic resin and



substantial reduction is attained in rotational disorder caused ByNOY! 2008
i nclination of the disk holder I when it retains the disk, thereby
realizing. reliable retention of the dikk and recording 1 reproducing
operation. Functions of the magnet cover 5 will now be described by
referring to Fig. 3. The magnet cover 5 in a sheet formconsisting of
non- magneti c.material such as acrylic resin and 10° NOV 2003 Il the |like or
weak rmagnétG B AE stepk magnetic spaserdl isdispnsedsonienofsidenel theomagne? 2 facingothehe
turntable 7, and secured to the nagnet 2 by adhesion or the I|ike.
Al t er nat i WahigbletZ)endvsogneed to dee/magitet Gy dobedibx sethedikkhe Alteflativdlp ltﬁt‘eﬁnélﬁgq ,

S

the structure nmay be such that the nagnet cover 5 is fixed to'the d

hol der 1, cuver!s mag befikad & Her ikt RGdeBt @%g&%ﬁ\;{gﬁgﬁ;ﬁ llfé)‘;éﬁgflidgxégfeg&ath ce

di sk holder 3, so as to make the disk ho

th ' | t er 5. 1. t.2 b | zed
gener al |y Oranans FREIGA AR Hor T8 b Tl b RRERG e et sowet 51 co
f th . t b ed _efficiently, A | i

Gownst 21 nibuais hEpliet 38 a8 ok 1k o 33oraegideRle pi aconent of

magnet cover pr&l\ﬁ/i des a space _between the magnet 2 and the turntable

yoke 6 even \ﬁﬁw dnagnehgi getainedahy the meguisrmeverc5j thenmagriey 2nédnhbelsizede

disk 13 inserted in place, the erroneous clanping can be rel eased only .

with a sngénerdllyregeal inouterdiitétento thé arntablegioke 6y € Mapnefd favbths amn

I ncident that damages the disk retaining nechanism even if the ghet 2

fall's of f cmthashs wedefficimlys 496 idaliadh Bowhsikifg And 66 MRhubfor of e HaBhdso Of
1M the back-out position.

t he danper unit of this invention when it is * The
magnet yo: ' SSRGS | - Wt hj | sk, hol der i a
verti cal I%ﬂg‘? it%ezgﬁe rran%gr % t E%Géﬁfgh}e%dr@rsﬁanggmé:tgﬁegﬂ GW@\/\#@HH the
spring 1 fdi0i esilient nber is di sposed betwe the di sk _holder 1
and t he rrag"g%lgyg%egﬁ{}mﬂbmﬂ]ﬁrcﬁ%&’%omwg cﬁ’ﬂ%%@%’éﬁﬂf uf thedisk 43 v .
The danper upit.is covered b thciqrgo_ver 12, of which at least a part.is
conposed Bf® r?‘oﬁ%‘&né@q gIr i CAMPIAE Sam bsr relagsech onlyawith vesthall ferce.  In

addition, the magnet cover 5 can avoid such an incident that damages the disk retaining

mechanism, even if the magnet 2 falls off by an impact and so forth.

Fig. 5 is a schematic i]lustratidn of the clamper unit of this invention when it is in the
back-out position. The magnet yoke 4 is disposed concentrically within the disk holder 1 in
a vertically slidable manner with a prcdetermiﬁed clearance therewith. A spring 15 defining

.a resilient member is disposed between the disk holder 1 and the magnet yoke 4. The
spring 15 thrusts the magnet yoké 4 upwardly. The clamper unit is covered by the cover 12,
of which at least a part is composed of ferromagnetic material. A sum of the ﬁttraciive force
6f the magnetic circuit formed between -the magnet 2 and a femomagnetic portion of the
cover 12 and the thrusting force produced by the spring 15 is designed to be smaller than the
attractive force of the magnetic c1rcmt formed between the magnet 2 and the turntable yoke 6.
The springs 15 may be substitited by an elastic métex:ial such as rubber, resin, or the like.

With reference to Fig. 5, described now is a function of the clamper unit of this

invention when it ‘is“in the back-out position. When the entire clamper unit is shifted



of the magnetic circuit formed between the nagnet 2 'and a ferr'p“awyiggga |
portion of the cover 12 and the thrusting force produced by the™s g

is designed to be smaller than the attlfactive force of the magneti c
circuit fornmed between the nagnet 2 and the turntable yoke 6. The springs
15 may be substituted by an el astic material such as rubber, resin, or the
i ke, Wt ce ;to Fi .9, described nowis a function of the danper
unit of t %Ps@‘fhg Y el Reithe mergher rb?; ?}fel*@ﬂf) heMen Licomes inth enntatiieith thee-
entire danper ]énit is shifted 10NOV2003 12 upward by the danper retaining
member 9, PKE i siays aenerallyds parllelodt. contact with the cover 12 and stays
"generally in parall eldto it. This is nade possible because the. danper unit
retai ni ng por ris afiadeh postiblp drecause tthe rolaigpdFemie tetining ?ﬁ({i@ﬁ
sem circular, and there is no projection on its upper “sIde. ad#h%led‘fl%%per
hol der 3 astainiigemambacy iy phorAlyadethisilldre | . .t he conbined force
Porce ot G R b Sbiccb B SBdpECTde ne

given by the attractive force of the magnetic circ .

magnet 2 gme didkeh r r I+ forc f the spri 15. It

t hen noves up untolq‘%\‘lgtang(z)[hn%gﬁgﬁ%tg’%%%%tag% PPW?{@JY%{/@F C?@B‘“FH%@IOQE“@%
further r ' in.thickpess of .the entire clanzper wunit. In other

wor ds, t mﬁg'ﬂg Ar‘@%‘i‘%&’ F 015 O}E(ﬂ*s magnets ?thammﬁ!mems magnet Zarsthgbovenf2t he

danper unit. i-tself but- al so a back-out hei ght necessary for the danper .
unit to bae%ﬂwﬁr.% 1et@f the spring [ 3ie It thensmovesi upsurait tit coengadnotdoftict Witk
danper unit retaining nenber 9 is thrust toward the turntable 7 by the
force t hathetgavesda. t ﬂ'bjscﬁlmrﬁmhen redloationdint thivkhessngfaht @ntig! aﬁng&duﬁbe
When the &?Sk

attractive force between nagnet 2 and the turntable yoke 6.

hol der ‘1 other wordssthixstiuctud tj i | Rl 9 J '
hrust tovard a st o APYRROR CAR SR Y oty Fhiel| OOURERRTer S o

thrust toward a side opposite to the turntab

t he magneltself thit A0 h badlQH ; g@ﬁﬁgp gnet. . 2. he ferromagnetic
portion of the cover312 lgglglgtlﬂﬁg t hr s@?ﬁgﬁcr%%w?qnﬁaec ‘ing 15. O, an
equi val ent f | ¥ He provided anly with either gne of the |
attractive ﬁgﬁ%ﬂe e@ meozd%?ﬁelgglb&?‘mﬁ P&ﬁﬁo%ﬁgem“@?m&ﬂmﬂg@mgtﬁ ng
f f ' 15. :

orce o -ﬁlp(fst tWard the f?lmtablc 7 by the force that thrusts the clamper unit toward the turntable

side and the attractive force between magnet 2 and the turntable yoke 6. When the disk
‘ holder 1 is in its back-out state, the ‘clamper unit retaining member 9 is thrust foward a side
opposite to the turntable 7 by the attractive force of the magnetic circuit formed between the
magnet 2 and the ferromagnetic portion of the cover 12 and the thrusting force of the spring
15. _ Or, an equivalent function can even be provided only with either one of the attractive
force between the cover 12 and the magnet 2, or the thrusting force of the spring 15.
- Fig. 6A through D illustrate a disk holder A and a magnet yoke of this invention. With
-reference to Fig. 3 and Fig, 6; there will be described 4 relation between a disk depressing
member and the centering member of this invention.
Fig. 6A is a schematic view showing a shape of the magnet yoke 4. Fig. 6B is a
schematic view showing a shape of the disk holder 1. Fig: 6C is an enlarged schematic
view showing a cross sectioﬁ of a first projection 20 of the disk holder 1. Fig. 6D is an

-enlarged schematic view showing a cross section of a second'projecﬁon 21 of the disk holder - -



Fig. 6A through Dillustrate a disk holder A and a magnet yok% {bf
I nvention. Wth reference to Fig. 3 and Fig. 6, there wll bi[gengMgtggaa
rel ati on between a di sk depressing nenber and the centering nmenber of this
invention. Fig. 6Ais a schematic view showi ng a shape of the magnet yoke
4. Fig. 6Bis a. schematic view showi ng a shape of the disk holder 1. Fig.
6C is an gnlarged schematic view showing a cross section of a first
projection’ 20 of the disk holder 1. Fig. 6D is an enlarged schematic view
showi ng a cr of, a second 'projection 21 of the disk holder 10

secti on-
NOV 2003 13 ﬁﬁqﬂ’@%d’ﬁgﬁ 4yis leBgager soneaytripally tmacesess foralet in ke cente Q8SSof
formed in the center area of the disk holder 1. The di sk holder 3 and the

magnet 2 #Hreedislebolderdl. t herdiskningdart3 gnakihe abyet Bathesidl 1©'thd ﬁggﬁéllt i?%kei_%lgﬁ

magnet yoke 4 stays vertically slidable within the disk hold

magnet yoldheicnsorfthe ikl WHempstict Rk 4 él’ﬂan ' Y qaf jts
perineter. The disk holder 1 % gr ovi g%???mt fsrl@? Bﬁ@é%p}eocﬁéﬁgﬁam
second pr QheGhd L& | tde first prajectiops 20, and
separ at ed by a%?iyégﬁ%e‘?%fﬁgﬂaé%ﬁg@}m@%mﬁ%&"{ﬁ&Bﬁlhﬂ%s Yheeigeke 4
and the fi . DhOj L ons of..the disk.holder 1 are forned into simlar
shapes. T'r%lé tglesg(.l)l%ﬁgﬁ & %‘Pﬂ%gﬂ @@M@S@%@H apd seennd preiectiong 21 at positiomsgnet
yoke 4 vvhgri t'tne ma%ne_t yoke 4 is inserted. The second projections 21 are
so for medPPA%;the first Projectigns 20 and spastedelayc i prekdeterminetl angler s The neichéa(Mih t 0
the notches (N). Gooves (G are fornmed under the first projections 20. An

i nner di af8tIBagnst yokeed gnd dheefirst Mojactions2Q)of thehdisk Boldaut gre foﬁh@dTﬁItcﬁ in@far t he
I C

magnet yoke 4. Also, a width of the grooves (G is wider than at ness

of the._maaimpts.y e shooBqolobtuti 2okt e il A O0mEbT L TRhER! 2

such as pol yacetal resin is used. en t he magnet ong

2 L Ly 0 bekae a2
portion of each of them becomes equal height to'the notches (N).  Grooves (G) are formed
under the first projections 20.  An inner diameter of the grooves (G) is larger than an outer
diameter of the magnet yoke 4. Also, a width of the grooves (G) is wider than a thlckness
of the magnet yoke 4. For the disk holder 1, a relatively elastic material such as polyécctal
resin is used.

When the magnet yoke 4 is inserted along the first projections 20 of the disk holder 1

.and turned, the second projections 21 are bent domward momentarily .becausé éf their
elasticity. However, the second projections 21 return to their original positions by the
elasticity and engage ﬁto the notches (N} of the magnet yoke 4, when the notches (N) of the
magnet yoke 4 come to the pqsiﬁons of the second’ projecﬁoﬁs 21. Accordingly, this
prevents the magnet yoke 4 from turning and coming loose. This structure can thus obtain

a stable retention without providing any addition of fixing members, thereby realizing a cost
reduction of the disk retairiing mechanism. Besides, a part of the secondv projections 21

. may be formed vertically as shown in Fig, 6D, so as to avoid disengagement of the second

projections 21 from the notches (N), even if the magnet yoke 4 slides up and down within the




el asticity. However, the second projections 21 return to their original
positions by the elasticity and engage into the notches (N) oﬂﬁr[g _ q
yoke 4, when the notches (N) of the nmagnet yoke 4 cone to the positions o
the second - projections 21. Accordingly, this prevents the nagnet yoke 4
fromturning and com ng | oose. This stlkucture can thus obtain a stable
retention w thout providing any addition of fixing nenbers, thereby

real i zi nglisk edddr 1, theebbgtehaitingfthé Rtiabllesbterit@drai ni ng mechani sm Besi des, a
part of the second projections 21 may be fornmed vertically as shown in
Fig. 61), so as to avoi d.di sengagenent of the second projections 21 from
the notches (N), even if the nagnet yoke 4 slides up and down within the 10
N Ov 200 i sk hol de t hereby ensuring the reliable retention.
(Second gﬁpﬁﬁf"ﬁ%ﬁd‘?ﬁéﬁ%&“’?ﬂqg. 7 is an illustration show ng anot her
enbodi ment of fhe present i.nvention. Fig. 7 depicts a state in which a
disk 43 is cl fh%?dl?amﬁw tHop showing ayo %’o‘?ﬁ'ﬁ‘i"ﬁ%‘ﬁ?‘}t of the Bieserd dprepten-nfigménber
is conprised of a disk holder 31. A centering nmenber conprises a disk

hol der 33epigtsdarside iy orucis4, dighd3aisoelampedianipethisy okemdery @hbodimepiera yiske 36
formed of ferromagnetic material such as iron into an annul ar shape is

di sposed depressing memdkt i compristrbofia disk holdte81.33\ eentkrirgeameabi@aomyrises 34isk The
di sk holder 33 is provided with an engagenent projection (M). A |eading

end of t heldendRaeeRMpePySiee™, 208 ahMher LlambaPesRRe. PhéalRpkr Yold 3d formed.

retained totally by a danper retaining nenber 39. A yoke cover 35 retains

t he da”p%E f&?&ﬁa@@tic B sucif a% WoRGAR! & Admiia %Qﬂé'&gscaeﬁ cas‘é@ﬁggﬁ%n@éaﬂyggaf t

38, which transters rotation of a notor unit 40. groo (F
! IR, o By e HHERARTS 3 | SAAAER0 S URRSGEnS ©
concentrically on the turntable 37 by adhesion or the |ike. The engagenent
gr oove (ppgagﬁés;n‘rb%roie@pﬂ%QMég. Fetfafiag epd oé theapreageraens mepiectin Qdhx isrteppsed.
Or, the engagenent groove éFl) may be substituted by engagenment hol es
formed atA elegwleninit 1s retained totally by a clamper retaining member 39. A yoke cover 35
retains the clamper yoke 36. Further, a turntable 37 is connected with a main shaft 38,
which transfers rotation of a motor unit 40. An engagement groove (F1) formed annularly
in the turntable 37 is arranged below an upper end of the main shaft 38. A magnet has an
annular shape, and it is secured concentrically on the turntable 37 by adhesion or the like.
The engagement groove (F1) may be formed at regular intervals along one circumference.
Or, the engagement groove (F1) may be substituted by engagement holes formed at regular
intervals along the same one circumference. The clamper yoke 36 and another clamper
yoke 34 may be formed integrally. For example, it may be fabricated by press-forming
sheet steel, i.e. ferromagnetic material.
When a disk 43 is inserted, an electric signal activates a driving circuit of the
clamper retaining member 39. And, the clamper retaining member 39 thrusts the entire
clamper unit toward the turntable 37. The disk holder shifts vertically downward. The

engagement projection (M1) of the disk holder 33 comes into contact to the engagement

groove (F1) of



intervals along the same one circunference. The danper yoke 36 and anot her

danper yoke 34 may be forned integrally. For exanple, it may f '
by press-form ng sheet steel, i.e. ferromagnetic material. V\hgmaﬁmm

is inserted, an electric signal activates a driving circuit of the danper
retai ni ng nenber 39. And, the danper riétaining menber 39 thrusts the entire
danper unit toward the turntable 37. The di sk holder shifts vertically

downwar d.thel hgntaBlrg3q eEnthe RWeiedifit ivePin MienOfheir Napdies hoRRInd &ontdt GQESachNt O
contact to the engagenent groove (Fl) of 10 NO\) 2003 15 the turntable 37,

and the okl Ifg RQOIHKIONAN if Rt LaRRE SRWART HhOMEERAN B0 (' c
ot her. The di sk hol der 31e IS t1 rust furt géra tomg}r“gqtﬁwe tu?(r?tta Iagbﬁgt@e
advance t e ement,.accuratel y by an atiractive force.of the magnetic
cirout (opmeERARAREERbY IS M Al ol oR b P CORE et ket 11 v,
the disk 43 is_alsp centered at _the sa time, and it is subsequently
fixed i nREOEL 3D eGP H HHOKE 3t ABOEIEY.a dished issscnArirasd athe semet hi s
invention, the centering is achieved by engaging an outer periphery of the
engagenefme ap{l dcisi swhsqanvenibofixedhin positiorhbitdresn 88 twintibled7 catdehe diskilpidary of
t he engagenment groove (F1l) of the turntable 37. This can attain precise
danper c@it ein iigs intdntion, theaddntediagi iatdchizved ibycengapingngaguteg pdiipheet esf ther
centering is very large. In this exenplary enbodi nent of the invention,

the engaggpmPinedt GRYectdnl JM1) sMehd Wik aBldRr 333 ivBith 3! BNREOpd? lopetmepper
end of theQ%gi n sﬁgfjt 38 %orqtransferlri ng rgt ation of the ?r%t?}igl\gnit 40 to

the turn t rtﬁ‘?‘hl%'l‘;t edyct L.on, J ' f dj

ret ai ni ntgﬁgéﬁggﬁé%g@%vmll)gﬁnm n a%lllgr%g t e§ ‘lrblag]caet{sag]ab%hg%g%%@ﬁgﬁ?&t%nr‘?gjfvﬁﬁ The
danper yqke i sposed.concentrically within the disk. holder 31 i .
ver Ly cal ySmall; SEERER" RinkR, b e Bl S RHGT O CSRIcBHE TroNpS 6. di Bpdbisg
bet ween the dji sk holder 31 and the danper yoke 34. A thrusting force .

pr oduced SBSPRE ¥pbedigentsof; the nveatigndhe sngngemsnt gropve (F1) in the turntable 37 is

arranged below the upper end of the main shaft 38 for transferring rotation of the motor unit
40 to the turntable 37, so as to realize a reduction in thickness of the disk retaining
mechanism while maintaining the necessary engagement length.

The clamper yoke 34 disposed concentrically within the disk holder 31 is vertically
slidable. A spring 45 defining a resilent member is disposed between the disk holder 31 and
the clamper yoke 34. A thrusting force produced by the spring 45 is arranged to be smaller
than the attractive force of the magnetic circuit formed between the magnet 32 and the
clamper yoke 36. When the entire clamper unit is thrust by the clamper retaining member 39
toward a back-out position, the disk holder 31 comes into contact with the cover 42 and
stays generally in parallel therewith. Furthermore, the disk holder 33 and the clamper yoke
34 are shifted upwardly by the thrusting force of the spring 45. Accordingly, the clamper
yoke 34 moves up until it comes into contact with the cover 42, and this can further reduce
the thickness of the entire clamper unit. In other words, this structure of the invention can
reduce not only a height of the clamper unit itself but also a back-out height necessary for

backing out the clamper unit. The resilent member may be of any resilent



than the attractive force of the magnetic circuit fornmed between the magnet
32 and the danper yoke 36. Wen the entire danper unit is thr‘N} NDV 3303
danmper retaining menber 39 toward a bdék-out position, the disk holder 31
comes into contact with the cover 42 and stays generally in parallel
therewith. Furthernore, the disk holder 33 and the danper yoke 34 are
shifted upwardl.y the thrusting force of the spring 45. Accordingly, the
danper yd?V\%e%% SH&;%‘SWEB“UWWI or itgﬁ bkare Alsojtan eqoivikent funiction ¢dnebeosroided & o and
this can further reduce the t-ickness of- the entire danper unit. In other
wor ds, t hit8agiel placed asf a phetionrofehé cover ci@n by Ehg R ﬁﬂﬁﬁelﬂrﬁﬁ&i&@&bf t he
danper unit itself but also a back-out hei g%t necessary for ~backing guat

t he danpemaguictic cifiit foehed BetveR MRShagRY LI 6.0 NOV 2003
material such as rubber, resin or the Iiﬁ&%%@?ﬁ%{ﬁ%ﬁ\%l%ﬁg@’@ﬁﬁwl@n
can be prodided if a nmagnet is .placed on a portion of the cover 42, by
using an attractive force produced by a magnetic circuit forned between

t he magnet and the danper yoke 36 or the danper yoke 34.

| NDUSTRI ALAPPLI CABI LI TY As described above the present invention realizes
a lowprole disk retaining nechani smthat ensures a proper clanping force
and good centering accuracy BYDUSTRIAFAPPLICABILITVres. 10 Nov 2003 17
CLAIMS 1. A di-sk_retai ning nechani smconprising: a turntable unit for

| oadi ng a di s&s tdpseried, aboveotler poosent foventiom n@alkes i ngﬁﬂﬁlﬁﬁieoﬂjsgoréﬁhﬂ |
turntable unit; a clanper wunit for holding said disk with said turn &bl e

unit: mechanism that ensures a proper clamping force and good centering accuracy of the clamper
at all times.



a clanper wunit retaining nmenber for retaining said clanper unit, the
clanper wunit retaining nenber having a clanper unit retaini p T

such a shape that a part of. which an entire circunference igpgusﬂlutznﬁad
a guide unit disposed in a position closely confronting said clanper unit
retaining nmenber. 2. A disk retaining nﬁghanisn1according toclaim1
wherein: said clanper unit conprises a-“di sk depressing nenber for
depressing the disk and a centering nenber disposed at about the center of
sai d di sk depressing nmenber; said turntable unit has a groove for engagi ng
with said centering nenber; and magnet is disposed on one of said disk
depressi ng nenber and said turntabl aCuUAIMS and a ferronagnetic body is

di sposed on the other one of said disk depressing nmenber and said
turntable unit, in a position confronting said magnet, thereby attracting

to attract said disk d | o) L furntable unit by an
attractive force OF- sﬁpgﬁﬁéﬁgﬁgﬁﬁ@ﬁgcﬁﬁ} ai ni ng mechani sm accordi ng
to claim2, whereinatursblt umifoeioadmgdi diglotherkonj t hi n sai d di sk depressing
menber; said ferromagnetig o%iry i.s di sposed on cgai d turntable unit; said

groove is formed i n®3WPWQHH foF traps{preing rotgtion o sidlurntable i} s al ong one

circunference; and g§@jathridf QY Eorl ; rnand of said main
shaft, thereby 10 NOV 26%3 1%%r@b@$ﬁ%&§%#3ﬁ%§%€%§ﬁ% er toward said

turntabl e unit sideaslanger unit retaipingueehbercior odtainmigdsaitedamper i tendagpeag an
outer perﬁrﬁpz%'ie}{ni%fg rEéﬁlﬂﬂger%%\DlIn%ra' cqgngae}nl?ﬁletrretaining portion of such a shape that a part of

which an entire circumference is cut out; and

a guide unit disposed in a position closely confronting said clamper unit

retaining member.

2. A disk retaining mechanism according to claim 1 wherein:

said clamper unit comprises a disk depressing member for
depressing the disk and a centering member disposed at about the center of said disk
depressing member;

said turntable unit has a groove for engaging with said centering
member; and

magnet is disposed on one of said disk depressing member and said
turntable unit, and a ferromagnetic body is disposed on the other one of said disk
depressing member and said turntable unit, in a position confronting said magnet, thereby
attracting to attract said disk depressing member to said turntable unit by an attractive force

of said magnet.

3. The disk retaining mechanism according to claim 2, wherein:

said magnet is disposed within said disk depressing member;

said ferromagnetic body is disposed on said turntable unit;

said groove is formed in an annular shape or at regular intervals along one

circumference; and

said groove is arranged below an upper end of said main shaft, thereby



Wi th an outer periphery of said groove, to carry out centeri n'g.-!J iif 9
retaining mechani smaccording to claim2, wherein: said ferrom ﬁeNvagg B

i s disposed within said disk depressinglgenber to constitute a clanper
yoke; said magnet is disposed annularly™on said turntable unit; said groove
I's formed hi an annul ar shape or at regular intervals al ong one
circunference; and said groove is arranged bel ow an upper end of said nmain
shaft of said notor unit, thereby thrusting said centering nmenber toward
sai d turntabl e unit thyugiéngyaidncenigring orenvker floweed stidstirntahiegneit sidently an

por | phory et TarGodr BRP gt SR i Ao TR PBer i S Fiedhihy
mechani Srrwﬁm(mro@'tdi@eﬁphé?t@fmi&grom'e,rt@ic Ty 98t ébrtigomagnetic body is
S

di sposed within said di depressing menmber to constitute a clanper yoke;
said clanper yoke is vertically slidable with respect to said disk

depressing nenber, 4a [ &l | : ' | Y.: l.d.-depressi ng
menber; sai d nagnet 4i S ‘%%‘B%%é%@‘%%@?@%ﬁ%@‘@%’ S%laﬁ[{[lgbl%&eﬂegeﬁ&t ; said

groove is forned insaid famombguetisitady ivdisposedegithiasaidniisk degressklgomgmbeaeto
circunference: and a resilent nenber having a resilent force is disposed

bet ween s&‘i’l}fﬁhﬁ?ﬁﬁlﬁg}pﬁyﬁlﬁé and sai d di sk depressing nenber, the resilent

force being general kyidsimnees didpaseBhnuBtly AGhIMET@IE g Mmagneti sm
bet ween said magnet on said turntable unit and said clanper yoke. 6. A

di sk retaini ng mechéasidgreenecisdaimy hicarcarmiutar shapther atimgulastarvals atgeroneuni t
conpri sescigmﬁjlil@%ngg;p{n%ssi ng nenber for
said groove is arranged below an upper end of said main shaft of said motor
unit, thereby
thrusting said centering member toward said turntable unit side by an
attractive force of said magnet, and engaging an outer periphery of said centering member

with an outside periphery of said groove, to carry out centering.

5. The disk retaining mechanism according to claim 2, wherein:

said ferromagnetic body is disposed within said disk depressing member to
constitute a clamper yoke; '

said clamper yoke is vertically slidable with respect to said disk depressing
member, and it is disposed concentrically to said depressing member;

said magnet is disposed annularly on said turntable unit;

said groove is formed in an annular shape or at regular intervals along one
circumference; and

a resilent member having a resilent force is disposed between said clamper
yoke and said disk depressing member, the resilent force being generally smaller than an
attractive force of magnetism between said magnet on said turntable unit and said clamper

yoke.

6. A disk retaining mechanism according to claim 1, wherein:
said clamper unit comprises a disk depressing member for
depressing the disk and a centering member disposed at about the center of said disk

depressing member;



depressing the disk and a -centering neinber disposed at about th‘e cmﬁr ﬁb
said disk depressing nenber; 1 0 NOV 2003 19 said turntable un ﬂ a2 3
hol e for engaging with said centering nggber; and a magnet is disposed on
one of said disk depressing nmenber and said turntable unit, and a
ferromagnetic body is disposed on the other one of said disk depressing
menber and said turntable unit, in a position confronting said magnet,
thereby to attract said disk dQPressi ng nmenber to said turntable unit by an
attractive force of Saditerniablmenit has a Ingle for engagiagavith said eerdering members endli ng

to claim®6, wherein, |.d ' i Sp i L hi .d_di sk _depressi,ng
menber; said ferro%a%r@e?égggﬁﬁg?ds3%%?%0022%9“0@5@%‘#%"?%#% gbqnéb?fné)r{cfsaégi d
hol e is formedtantatdguingy; ahdtefeysdBagianigbadieicdisposdEogieeottdpdneaifd hol e

i s arranged bel o_w(gn upper end of said main shaft, thereby thrusting said
centering menb&tidtGak dapressing memben#idsaithiumtablg angyingposition senfroatinepsaid of
said magnet, a gagi | | ) ' wth
an outer peri pSEton ARy iF Rt &4 AR LEEshetheRBlito S firkdil BB
retai ni ng mechattiastiveafoeaer afisaig nhagnel. ai m 6, wherein: said ferromagnetic body
I's disposed within said disk depressing nenber to constitute a clanper
yoke; said magnet is disposed annularly on said turntable unit; said hole
is formed at regul gr THY AEVRYENiAL ABHANEN GbEFHRESS 80586, ARdem@i d hole is
arranged bel ow an upper end of said main shaft, "thereby thrusting said
centering nmenber t &aidmpgsel ig disppsedabithin gaiiddiski dbprdssing meathieract i ve force of

said magnet, and engagilt AfkRHE BoaP R didpasEd o faid RlrlabRUNR! | NG MEMDET

said hole is formed at regular intervals along one circumference; and said

hole is arranged below an upper end of said main shaft, thereby thrusting
said centering member toward said turntable unit side by an
attractive force of said magnet, and engaging an outer periphery of said centering member

with an outer periphery of said hole, to carry out centering.

8. The disk retaining mechanism according to claim 6, wherein:
said ferromagnetic body is disposed within said disk depressing member to
constitute a clamper yoke;
said magnet is disposed annularly on said turntable unit; said hole is formed
“at regular intervals along one circumference; and said hole is arranged below
an upper end of said main shaft, thereby thrusting said centering member
toward said turntable unit side by an
attractive force of said magnet, and engaging an outer periphery of said centering member

with an outside periphery of said hole, to carry out centering.

9. The disk retaining mechanism according to claim 6, wherein:

said ferromagnetic body is disposed within said disk depressing member to
constitute a clamper yoke;

said clamper yoke is vertically slidable with respect to said disk depressing

member, and it is disposed concentrically to said depressing member;



wi th an outside periphery of said hole, to carry out centering. 9. The disk

retaining mechani smaccording to claim®6, wherein: said ferromaqrﬁt'ug\roz@'mm
is disposed within said disk depressing nenber to constitute a crarnpe

yoke; said clanper yoke is vertically slidable with respect to said disk
depressing nenber, and it is disposed concentrically to said depressing
menmber; 10 NOV 2003 20 said magnet is dE@posed annularly on said turntable
unit; said hole is formed at regular intervals along one circunference;
and a resilent nmenber having a resilent force is disposed between said

cl anper yoke and said di sk depressing nenber, the resilent force being

gener al | ysHaBabdt i§ Bi3PosaB aRtdludEbh ¥Ad mﬁﬁﬁle%tf@ﬂ@ﬁ&lﬁﬂéﬁﬁ&%ﬁﬁgﬁﬁ} d rmagnet
on said turntable unit and sai'd clanper yoke. 10. The di sk retadining
mechani snindgseals dlong one caoymemences ansl awesiert nonbg, hagimgrairezilénirfotveris havi ng a

cover unit. dispgsed on said_da r unjt.at. a side.opposite to the side
facing th Isp%eﬁ.ﬁ)gﬁy%ewfcmeng@gqngsaéc?&qsggggreasllggB}qng??rol§1e§%ﬁ1]&nkf%%er
unit, at beaggendalpbinalér han 8n GAMRLvAIRirte 6O ADb R edrflal PHRING hGaid
material. 11. A clanmper of a disk retaining néechanismconprising: a

t ur nt abl etuipblefusit and sgidredarapativoket her eon; a notor unit for transferring
rotation to said turntable unit; a turntable yoke of ferromagnetic materi al
secured to said turntable unit: and a clanmper wunit for holding and
retaining said di sk10i Theshskdrdtainhivighleehudibin, accdediflg ab ampesneudt élaims 1 to

conprising: a dis epressi ng nenber for depressing said disk; a nmagnet
di sposed gmq ﬁpcﬂl7siﬁﬂgergl?a§pg1gj% Pt iniflisRased Pn $aW apstanihgt & sidgwpResiteciover

Whi ch i's @eSRR! faditp MRIMGIE uiR Tol @RRBARE Gt 1Bhst WeRAKi PG JafBEAiif at leds?

a part of said cover unit consisting of ferromagnetic material.

11. A clamper of a disk retaining mechanism comprising:

a turntable unit for loading a disk thereon;

a motor unit for transferring rotation to said turntable unit;

a turntable yoke of ferromagnetic material secured to said turntable unit: and

a clamper unit for holding and retaining said disk with said turntable unit,
said clamper unit comprising:

a disk depressing member for depressing said disk;

a magnet disposed within said disk depressing member and covered by a
magnet cover which is a sealing member of non-magnetic or weak magnetic material in a
position opposing said turntable yoke: and

a centering member disposed at the about center of said disk depressing
member,

wherein said disk depressing member is arranged to be attracted to said
turntable unit by an attractive force of said magnet, and thereby thrusting said centering

member toward said turntable unit side.

12. The clamper according to claim 11, further comprising a sheet member
of non-magnetic material or weak magnetic material disposed on said magnet at one side

closer to said turntable unit.



posi ti on opposing said turntable yoke: and a centering nenber digRpo
the about center of said disk depressing nenber, wherein said ditD WEUUB

depressing nenber is arranged to be attracted to said turntable unit by an
attractive force of said magnet, and thereby thrusting said centering
menber toward said turntable unit side. 12. The danper according to claim
11, further conprising a sheet nenber g{ non-magnetic material or weak
magneti c material disposed on said nagn at one side closer to said
turntable unit. 10 Nov 2003 21 13. The cl anper according to claim11,
wherein said centering nmenber is disposed within said di sk depressing
menber concentrically with said di sk depressing nenber, thereby

mai ntai ni ng said cend.€Thengampobasconding ite alaint 14| ndehdie syidtdentesinpessmber isai d
di sk depr&s& n nenber , é he cl arrper according to claim12 or claim 13
further hdiasgd ¥ EEgeaid, 1S%< MrEHBgeacpies sprreaitiaE rvithispidadisl deperssing

opposi te gahflel %He?éelg};r%ﬁm‘ch%lhg fs%l? c%ﬂt\égﬁ% REnfer LEFRALL fshd%ﬂfetdvﬁ’fﬂ ¥é§£ec?% taid

cl anmper unit, a par sal over unit consi st

ferronagn&ﬂ&dqxamhgmhahbaiS. The cl anper according to cIa|n112 wherein a
resilient nmenber is disposed between said centering nenber and said di sk
depressing nenber. 16. A clanper of a disk retaining nechani sm having: a

turntable unit forig %@bﬁﬂlp%r Qéo‘ék:hﬁé'?d&ﬂﬁl 1Por QbR lyﬁirﬁueif&f ﬁé@ﬁ@fc?ﬁfn‘tng
rotation to said turntable unit; and a clanper unit for dinhg and

ret ai ni ngdispasad an saidwiankpes anid at aside appasitastid furssable urt fmoeveringiat least a
conpri si nﬁ)mon of said clamper unit, at least a part of said cover unit consisting of ferromagnetic

material.

15. The clamper according to claim 12, wherein a resilient member is disposed

between said centering member and said disk depressing member.

16. A clamper of a disk retaining mechanism having:

a turntable unit for loading a disk thereon;

a motor unit for transferring rotation to said turntable unit; and

a clamper unit for holding and retaining said disk with said turntable unit, said
clamper unit comprising:

a disk depressing member for depressing said disk; and

a centering member disposed within said disk depressing member, wherein

said centering member is engaged concentrically within said disk depressing
member in a vertically slidable manner,

said disk depressing member is provided with at least one pair of a first
projection and a second projection in a hole thereof for engagement with said centering
member, with said second projection p}ovided at a position below said first projection and
separated therefrom by a predetermined angle.

said centering member has at least one notch similar in shape to said first
projection, thereby to retain

said centering member by said second projection of said disk depressing

member when said centering member is turned while being depressed.



a di sk depressing nmenber for depressing said disk; and a centering nenber
di sposed within said disk depressing nenber, wherein said cdngeNiw Mer
i s engaged concentrically within said #282sk depressing nenber I'n a
vertically slidable manner, said disk depressing nenber is provided with at
| east one pair of a first projection and a second projection in a hole

t hereof for engagenent with said centering menber, wth said second

proj ection provided at a position b ('first projection and
separated therefromby a predeterm ned angle. said centering nenber has at

| east one notAuiskiretainang inacleinispetiabreatiied afteddction BE 5 BEEHRS whilheRYailife

retain said centering nenber by said second projection of said disk

depr essi ngcl i SRR AT DI Dok Wit : g,
depressed. ABS oéT A disk r {aai ni ng nmechan s%@ﬁ&%gg%’?g@hr%%g?i on

of its thy i L [0 ing force .and a .centering

accur acy ggyt ﬁe ‘I:c.iarrp!adraﬁ,l E\%‘h{i%ﬁg S@&%@Hﬁgﬁ{?ﬂa&aﬁ%@ﬁu{gﬂ%m eI 2 i § clagaper

di sposed jn.a.manner to closely confront a danper retaining nmenber (9); a
danper unt®tt FAUOIEROSHGR,D &‘Sﬁ’ WHEW“%@W%PE?%iWﬁQCMﬁg@eMaDMOﬁuch
a shape that a part of - which an entire circunference is cut out; a danper
unit for W&ﬁ@&@ﬂ@%{mﬁﬂ(m@&‘)Cutgubﬂ@iﬁmmdunm{mldepresﬁh%aﬂiskqmjis(lﬁbvihe&i.ng ‘
an engagenent .projection (M; and an annul ar engagenent groove (F) forned
ina tur nwﬁblaeglglv}lolder (3)dmstinggart eregagesmbnt(pfrdjection QVI);andesh Aetubi ABadéRRat end

of a main shaft (8) that transfers rotation of a-notor unit (10).
groove (F) formed in a tumtable (7) for loading the disk (13) is arranged below an upper end

of a main shaft (8) that transfers rotation of a motor unit (10).



