-t' WD 01/26109 PCT/US00/ 27442 | DI SK APPARATUS BACKGROUND OF THE
I NVENTION 1. Field of the Invention 5 The present invention relates to a

di sk apparatus. having a disk tray, and nore specificall has K

appar at uquw’\%qgch a disk is placed on a recess of a di Sﬁc'%/r&g?ng%% .
retai ned by slidable holding menbers thht are operatively interconnected by
a link nmechanism said disk tray for loading into a main unit of the disk
apparatus. The present invention nay be incorporated in, for exanple,
optical disk players such CD pl aP3SK ARRARATUS/D pl ayers as wel |l as disk
drives such as CD-ROM drives and DVD-ROM drives. 2. Description of the

Rel ated Art Conventi onal | yYBACKGROUND: Qb aHEINVENKIQNpar at us, particularly
optical disk drives such as CD drives and DVD drives, an optical disk on
whi ch i nf ot nRieldof the Invenborded is typically placed on a recess of a
substantially horizontal disk tray so as to be |loaded on a 15 main unit. In
such a §li sk dri Yhe predemihventibn tiélates e e didsksappatayustaving pdiskathypand horeli sk
tray before being withdrawn into the main unit for |oading. Furthernore,

such COWe(EjdecﬂR@ily t¢lh AiskIppanmb s whichangisklissace@lfonti fdcessastta dislatay apg, such
as 8 cmand 12 cm to be placed on the disk tray; and thus a single disk

appar at us pRyin&te byyBkiaaife Middin® nSeriickd ik S opdiaiively GntertofheRPRL BY -a Bk A di sk
apparatus of the above-described type nay, in certain situations, be used

in a verti ﬁékhmsg,{.,tssﬁraimaggsma&ihg gg&,alfnatiﬂ ﬁﬁi}(&ﬁh& @ Gpfiflar ?.ri‘féé;ﬁxjgs&? wel |

as in a horizont positi N wh the disk tray Is Trendere rizontal .
Unen, 2 1 5y BB0gt BB Dol B FEHE RS Mler ) b 1o
J apaneyg UBWSLS}%%’ as well as disk drives such as CD-ROM drives and DVD-ROM drives.
2. Description of the Related Art
Conventionally, in known types of disk apparatus, particularly optical disk drives
such as CD drives and DVD drives, an optical disk on which information is recorded is
typically placed on a recess of a substantially-horizontal disk tray so as to be loaded on a
15 mainunit. In such a disk drive, an optical disk needs simply to be placed on the disk tray
before being withdrawn into the main unit for loading. Furthermore, such conventional
disk apparatus allows disks of different diameters, such as 8 cm and 12 cm, to be placed
on the disk tray; and thus a single disk apparatus may be made compatible with disks
varying in diameter.
20 A disk apparatus of the above-described type may, in certain situations, be used
in a vertical position in which the disk tray is rendered vertical as well as in a horizontal
position in which the disk tray is rendered horizontal.
When a disk apparatus is used in a vertical position, an optical disk would not be
properly held by being simply placed on a recess of the disk tray. Japanese Unexamined

25 Patent Application Publication Nos. 6-333311 and 8-17118 each propose a disk

apparatus having a disk tray provided with holding members for holding an outwardly-



25 Patent Application Publication Nos. 6-333311 and 8-17118 each propose a
di sk apparatus having a disk tray provided with hol ding nmenbers for hol ding
an out vvargp{) 691/26109 PCT/ US00/ 27442 2 faci ng surfacecnbsewr7ept i cal
disk in aloosely-fitting manner. The hglding menbers described in such
Publ i cati ons are constructed as, rmovabl e“hol di ng rrenber,@}sv\hi g_h can _ be noved
toward and fasiag smifenn ofan pritcak disk o\ joopelyfittiyg: manper.qjhe haldige spembergiyen
the disk apparatus is used in a horizontal position, the optical disk is
hel d on t hedeserihied in sychsPublieatione avgrongtructed asaneiahls holding members Which caick so
as not to project across the circunference of the recess. Wen the disk
appar at us | med tpward apdawiyclom theseedss on which an jopticad Hisk ivplaced. (Wienithe di ng
menbers are projected across the circunference of the recess so that the
optical di sdiskivappardius inabsedl inra hbaianstahpoditzon thedoptigalndiskbisrheldionl thehdiskdirak t r ay
surface. 10 However, the problemis that these hol ding nenbers, when the

di sk appar adudfacé swhilastiel holding weahitiersa hrepheld thaok ,sodas nett top pegent | acrdss| e an
optical disk on the disk tray surface wth only one of the hol ding nenbers

proj ect ed, dilumférentei ofititdredess.0 Wdhahe disktagpaa®is wed in @fveRical susitiongomt
| east two novabl e hol di ng nenbers individually. SUMVARY OF THE | NVENTI ON 15

Accor di ngl Yehe othet ﬁaxﬂ,nm%hioﬁﬁﬁ%&%mbaﬁ aRi28/eited AR Thd GftuinferBh@\Of dR rdedds SK
apparatus in which novabl e hol di ng nenbers can be noved toward and away

froma 1 eCogsudl g i disk vl el Biblvidn! el nahe himbre Bhd MRASK ray© L NI S

end, a di sk apparatus according to the present 1nvention includes a disk
tray on a reces of which a disk for recording and/or playback is placed so
as to be then O loaded on the main unit. The disk tray is provided with a

pural g, o ks b e et e e e e v arng
operativel yusieg tixga ra%grrgllcl:glcgoisuni n,t cpoemﬁ lp%p%lrliytl%(/)ldo ;n (grppti\églb&igk Qr? lthctlzi J}g( tray surface
with only one of the holding members projected, thus requiring a somewhat cumbersome
work of projecting at least two movable holding members individually.
SUMMARY OF THE INVENTION
15 Accordingly, it is an object of the present invention to provide a disk apparatus in
which movable holding members can be moved toward and away from a recess of a disk
tray in a simplified and efficient manner.
To this end, a disk apparatus according to the present invention includes a disk
tray on a recess of which a disk for recording and/or playback is placed so as to be then
20  loaded on the main unit. The disk tray is provided with a plurality of movable holding
members for holding the outwardly-facing surface of the disk at a peripheral end region
and a link mechanism for operatively interconnecting the plurality of movable holding
members with one another.
The link mechanism allows moving the plurality of movable holding members

25 towards and away from the recess of the disk tray in a simplified manner; in response to



menbers with one another. The |ink nechanismallows noving the plurality of
movabl e hol di ng nenbers 25 towards and away fromthe recess of the disk
tray in a _si Ii@i ed manner; in response to WO 01/26109 R&}: 7442 3

t he” moveneh? %#61¥ne novabl e hol di ng nenber, the other novable hol di ng i
nmenber (s) al so noves in synchronizatiom The plurality of novable hol ding
menber s may themovemsent 9f pagi moyalle beldingmember, o other moveblg jholding megherts)
rotatabl e hol ding nmenbers serve to achieve a sinple link 5 nmechanism
structure; falso ngovasin sypchrondzationdi ng nmenbers have one of their respective
ends engaged wth a |inkage bar novable in one particular direction of the
di sk tray, so t Hht plurality s omeable doldimg membens mayobe ténstrbeted tdbe nathtdblag
menbers rotate in synchroni.zation with one another so as to be projected
over a recesweothetdisk dagk Suchyrotatblechoiding \nednybers bervetainclieveya eimpleliakl e
hol di ng menbers may be constructed to 10 be nerely slidable over the disk
tray. Sugh shdcH@tire strodtaiie) Gorrexaingles thevlivlding @fembess havevead ofntheiy respeaivezat i on
wi th one another in one particular direction over the disk tray surface,

serve to | ocadd &@a%é&wﬂ?hﬁhﬁ@emﬁﬂal@ﬁﬁbﬂehﬁrﬁduﬁkdmrdfm disk @ag s6i de of
ac

the disk tray, I eving a nore conpact structure of those conmponents and

thereby savigyg Bﬁse Bnsel®o e Mbvknitnt tof e BRI Golkhgll MEMPREIDRE dhe

pref erably nova o allow holding disks varying in dianmeter. For

exanpl e, 2 Qb GRARLARA oﬁglarmgﬁeﬁrgo o i 9168 pRi1ddbveP g e BAE theRidkl iyl v

i ncludes a pfturality o] se novabl e range 1s onpati bl e
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respectively. Thé ers-having su
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|1 nk mechan irr?on\}ed Irp gynlc. gxlgizerzrt?o%h%l i one ajm%th%l' fn one particular direction over the disk tray
surface, serve to localize the holding members and the link mechanism on one side of the
disk tray, achieving a more compact structure of those components and thereby saving
space.

15 The plurality of movable holding members are preferably movable to allow
holding disks varying in diameter. For example, a disk apparatus on which disks are to
be loaded preferably includes a plurality of holding members whose movable range is
compatible with the two commonly available disk diameters, ie, 12 cm and 8 cm
respectively. The plurality of holding members having such a movable range allow

20 holding the disks, even when the disk apparatus is used in a vertical position, by moving
in synchronization with one another via the link mechanism. The link mechanism is also
preferably provided with a stopper for retaining the plurality of movable holding
members at predetermined positions.

BRIEF DESCRIPTION OF THE DRAWINGS

25 Fig. 1 is a perspective view of a disk apparatus according to a first embodiment

of the present invention;



preferably provided with a stopper’ for retaining the plurality of novable
hol ding nmenbers at, predeterm ned: positions. BRI EF DESCRI PTI ON OF THE

DRAW NGS nﬁiﬁq 9 1 is a perspective view of a di sk apparggimesesarasding to a
first enbo PHERT of the present invention; W 01/26109 PCTIUSQCQO 27442 4
Fig. 2 is a cross-sectional view show the internal structure of the disk
appar at us accor Highg i & presssectional Wik shaying thegintemal sstrctyre; of \the figkhowi ng
the top face of a disk tray in the first enbodinent; Fig. 4 is a plan view
‘showi ng t h@pparatusaccprding tofthe first embpdimendy in the first 5 enmbodinent; Fig. 5
I s anot her plan view showi ng the bottomface of the disk tray in the first
enbodi ment ; Fi gFig iisa plag viswsshowingithetop fagecnf aslisktraydn thedirstentbadingant;f or
supporting holding nenbers-in the first enbodinent; 10 Fig. 7 is a plan

vi ew showi ng t h&ig.cpif aqlaroview shiosking rtiiey bottora faeec of theedislo drayeint thefirst he
present invention; Fig. 8 is a plan view showi ng the bottomface of the

di sk tr3ay iembolinemgcond enbodinent; and Fig. 9 is another plan view

showi ng the bottom face of the disk tray in the second 15 enbodi nent.

DESCRI PTI ON OF HE sRRah&hehaEMeG 3hbieiibSihd bottéh | thaavdfiBe 818K tal 3@ thePfigf e r ed
enbodi nents of the present invention with reference to the attached

draw ngs. FRfbodimenpoWws a di sk apparatus 1 according to a first enbodi ment
of the present ’

Fig. 6 is a cross-sectional view showing the mechanism for supporting holding
members in the first embodiment;
10 Fig. 7 is a plan view showing the top face of a disk tray in a second embodiment
of the present invention;
Fig. 8 is a plan view showing the bottom face of the disk tray in the second
embodiment; and
Fig. 9 is another plan view showing the bottom face of the disk tray in the second
15 embodiment.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
The following describes preferred embodiments of the present invention with
reference to the attached drawings.
Fig. 1 shows a disk apparatus 1 according to a first embodiment of the present
20 invention. The disk apparatus 1, which plays back an optical disk 2 which may be, for
example, a CD-ROM or a DVD-ROM, includes: a main unit 10 in which an optical
pickup unit (see Fig. 2) is contained; and a disk tray 20 for loading the main unit 10 with
the optical disk 2.
The main unit 10, as shown in cross section in Fig. 2, is provided with: a housing
25 11 having a slot 11A through which the disk tray 20 is inserted and ejected; a spindle

motor unit 12 and a chucking pulley 13 for spinning the optical disk 2 placed on the disk



20 invention. The di sk apparatus 1, which plays back an optical disk 2
whi ch may be, for exanple, a CO-ROMor a DVD-ROM includes: a main unit 10
in which an optical pickup unit (see Fig. 2) is contained; and a disk tray
20 for loawdaw2ee% main unit 10 with the optical disk 2FPCEABMEME unit 10,
as shown in cross section in Fig. 2, is rovided with: a housing 25 11

having a sl @by bAajd i bstealbickib mfemif&l@efcﬁ@g irdSmiatioh R&dkdedbrifhe opli&fit €d: a

spindle motor unhit 12 and a chucking pulley 13 for spinning the optical

di sk 2 placgqg.en m%gg'id%oti?r unit 12 include?:-a- rotor \QgeolyA?&%@a?niﬁglnjr&glg %35442 5

tray 20; and an opti pt ckup unit 14 tor reading I nformation reéecorded on
the optical 4 i T, Hﬂ‘{g; jy t Jan e : r.0 12A
cont ai ni ng glsgot?lg? ?IZIgnlg?gﬁﬁﬂgl S e?‘g%#’géai%kf%s‘g%%}gggo%ﬁ%d tgﬁea %Pg'gqlggf&di sk
2, which is attached .0n. i pdl u roj [ m t.he rotor
case 12A. Tﬂgngfﬂe% r%’%r#l[)r%(:ﬁrh?Iuk ﬁ’?tr&fé&g%éz‘g'hgg%%ﬁ?g&c%ﬁog&%ﬁ%Igggn%m%t‘)p& are
provi ded_on a, base nber 16 .pi vat abl u r.t on a support 15 in, the
ear | ntr1 BRKGR Sih ¥ F pro e ionzcpesa mémBil T KLY SpIPaREE OF 3 Supbirt
optical pickup wunit, 14 are thus,_ npv towards and .a romthe disk tray
20 in respoH§ereRgnteRer Bﬁ%ﬁt‘%ﬂm “?1‘63@ g_g‘e Fﬂ@mﬁ]ﬁé%‘g“n’\g’r‘r‘oﬁf)‘{'f{ﬂ.hemgcai RIFEKRP ng
pulley 13 is disposed so as to oppose the spindle mptor unit 12 and the
optical pi cKkoip 1 aveithusmeyed sewardsand away fromythe disk tray 30in responsg {ythe 2Biotal he| d
by a pulley holder 17 fornmed on one inner face of the housing 11. In the
i nterior of mave ofritierbageymember, 16. h'dheyphusking dyllcsh13 is disppsedso anterapppse the so
provided a driving nmechanismfor inserting and ejecting the disk tray 20
t hr ough t hesgihdie métdr anitl 12 and the wplical Ipicknp winit gl 4t drzoss dbe diskrtbayr 20,6andrist he
support 15. Referring to Fig. 3, the disk tray 20 on its surface has
ci rcul anor eeasbablyitldnc filley holdenl7 foenel ot org imer ifacalof thedlomsiig d1. i thé er ent
sizes. The recess 21 accepts optical disks 12 cm in dianeter while the
recess 22 agtéeivrof @ielhailunililokthodighariot shovel irRig.e2, therd isvildol prbeided a driving
mechanism for inserting and ejecting the disk tray 20 through the slot 11A and for
pivotally moving the base member 16 on the support 15.
Referring to Fig. 3, the disk tray 20 on its surface has circular recesses 21 and 22
15  for receiving optical disks 2 of different sizes. The recess 21 accepts optical disks 12 cm
in diameter while the recess 22 accepts optical disks 8 cm in diameter. It will be
understood that a disk tray having recesses of other diameters may be used to
accommodate disks having diameters other than the commonly used 12 cm and 8 cm.
The disk tray 20 also has a middle opening 23 in which the optical pickup unit 14 is
20 moved when the disk tray 20 is withdrawn into the main unit 10. The disk tray 20 is
typically a plastic product made of materials with high wear resistance such as POM
(polyoxymethylene, polyacetal).
The disk tray 20 is further provided with, on the downside as viewed in Fig. 3,
movable holding members 24 and 25 which can be moved back and forth so as to hold

25  the peripheral end of an 12-cm optical disk 2 at an outwardly-facing surface of the disk.

The holding members 24 and 25 are disposed so as to approach each other across an arc



understood that a disk tray having recesses of other dianmeters may be used
to accommodate disks having dianeters other than the comonly used 12 cm
and 8 cm The disk tray 20 al so has a m ddl e opening 23 i ' t he
optical PYRRUF¥nit 14 is 20 noved when the disk tray ZSP‘#QU%\Amﬁ Fawn into
the main unit 10. The disk tray 20 is 6ypically a plastic product nade of
mat eri al s wif tHe recegh2 Wesaviewabin sheadineetisniohinsestidiZdjectiop off yhedisketrayy20e &hile

pol yacetal ). The disk tray 20 is further provided.with, on the downside as
'vi ewed i n Mo spedificallP Witdwns; stieH holdigg TRethissrs 22 4n@ 26 midy ¥ko bb dirAehsivaed iy ed
back and forth so as to hold 25 the peripheral end of an 12-cm opti cal

disk 2 at Rteadbve e deésd oD et oWihgthe pefipHeh efid 6Kan 8o dikkl di ng nenbers 24
and 25 are disposed so as to approach each other across an arc WO 01/26109

PCTI USOO 27442 & Mbwh REFies 88bFigls ah e‘!&d\‘%ﬁ;ﬁd linRagdetar 96 {sSfidpose Whind the
I nsertion/ejection of the disk tray 20. ile not specifically shown, such

hol di ng sme .26fle SPHIHS IS ReRBerdUGH BHIEH dn end 6t HALIGNETed A
recess 52 ;m(;%r%glz%? ng %Ee per }‘%Lng g@ eeng o? an 8-cm glnsk. As s OV\e/n In Fig.
4 and Fig. & . iﬂ%@g . | i Qfﬂq | t he di sk
tray 20. 0123’ 3@“? ﬁlg ﬁoi glglﬁbnlgrre e?g?gﬁwl&gd Fdlstrl\lgggi%?o onfgﬁée# ggf t ﬁ%é
el ongat ed har 6, While the other holdi 25 1s linked to, the other
end of ¢ he 152678 be e Byipiiag haf o Gatko o BB 26 dkpoSed e i 4R
cut-outs 26A dispgsed on either .end, and, betwee he t cut-outs 26A two
i nsertion HSTEENBS TYYCPlepts ?@xl‘ﬂﬁd"?‘?ﬁu?'h °¥\°§o£ﬂ§ t%"&gﬁ" BFPRE IR I of t he
bar 26. In the proximty of one end of the bar 26 rempter 10 fromthe main
unit 10 (tdorgiding} dirgetionof thebar 46ilyy themroximyiy,of qng end & itheckar 26semgter
switch 26C projecting on the top face of the disk tray 20. The bar 26 is
suppor t¥d ofiom [he maist unit; §0,(dq) thedeft as uiewied fn Figa ), Heereis providedaslides pwite ei ved
in the insertion holes 26B. Thus, when the slider switch 26C is
mani pul at ed2GCproisetingibw thy top face 9f thet disk way 201§ The bar2é isfsupprated dinskuttnoky 20,
the Iinkage bar 26 in response slides along the insertleject direction
relative fixed to, the disk tray 20 with screws 26D received in the insertion holes 26B. Thus,
when the slider switch 26C is manipulated to move along the insert/eject direction of the
disk tray 20, the linkage bar 26 in response slides along the insert/eject direction relative
15  to the disk tray 20 (i.e., relative to the screws 26D). The movable range of the bar 26 is
defined by the length of the slotted insertion holes 26B.
The holding members 24 and 25, as shown in Fig. 6, are linked to the cutouts
26A of the bar 26 via planar-L-shaped arm members 27 with screws or the like. To be
more specific, the holding members 24 and 25 are attached to the upper faces of the arm
20 members 27 with screws or the like, and the projections 27A formed on the bottom faces
of the arm members 27 are slidably fitted into the cut-outs 26A. Accordingly, in
response to the slide of the bar 26, the arm members 27 slide along the cut-outs 26A, so
that the holding members 24 and 25 in turn slide over the surface of the disk tray 20 so as
to move, relative to the recess 21, to and from positions above the plane of the recess 21.

25 The two cutouts 26A formed in both ends of the bar 26 are preferably identical in

shape, width, direction etc. Thus, when the bar 26 is made to slide, the holding members



15 to the disk tray 20 (i.e., relative to the screws 26D). The novabl e
range of the bar 26 is defined by the length of the slotted insertion

hol es 26B. Bhoig&%%di ng nmenbers 24 and 25, as shown in Fi g%@?%"%ég“ inked to

the cutout¥ f the bar 26 via planar-L-shaped arm ne ith
screws or the like. To be nore specific7 the hol ding nmenbers 24 and 25 are’
att ached t o 24rendd5 fimked tadwth aks bfithe har262Bovednisyrichrodzatibn With eactdher)i.d he

| i ke, and the projections 27A forned on the bottomfaces of the arm

menbers 27 aubstaitialip i the sarhé tithirignind it the samé divedtion? The bACZOhUs Betstitutdsa
response to the slide of the bar 26, the arm nenbers 27 slide along the

cut - out s 26AinkIfechéristh whith dpedadively imerodmeas & two Holdmgi rherhbers2Faddds, over the
surface of the disk tray 20 so as to nove, relative to the recess 21, to

and from posi ti ogn gle@tkeridie oftkBara6 &bk 6 BRSHail hmit2fo, Thde [9'Brovide@l4t S 26A
formed in both ends of the bar 26 are preferably identical in " shape,

w dt h, disr eGtd RS ; ] Sl : di ng
nmenber s \?\D %?Ld 61%%%5& I US%%%&%@MQ%% %lg?? ﬁkg%lﬁ%lhﬂg?shﬁdgﬁdzﬁl gf t he

bar 26, TOVe /A 90 e bl S RSB0 1, e

ection. T 2 us const tes a link
mechani sm Wy ' ' . ' rs.. 24, and
25 n the riad BHPH fad 2 BFIEBRECFacki oh U2 AR ACLAIE P Blebar B,
provi ded a st o 29,1010 L_ni he_hol di.ng. rs. 24 angd 25 .at
particul ar ;;@Sisiolpggrgg 'fl‘?éase‘?tl%?%&’m?gg? 'sénocvghgéﬁgévgf E‘r?f Wise gratth the e0dshape
with one end retajned shaft 28, fornmed on.the disk tray 20 and the

ot her end acf?tf"ﬁ’?ﬁg hﬁﬁ?ﬁ%&%ﬁﬁ@ﬁ othgryend wefyﬁgnaagﬁthgegsocwg egg‘b‘?fﬁg? bayg g
elastically deformed and is novable to pivot clockw se about the end

ret ai nedoby 2ne shaft 28 so that the other end al ways biases the associ ated
edge of the bar 10 26. Accordi n9|1¥~’ as shown in Fig. 5 when the bar 26 is
made to slide soAcrerdinglye as gpvn HyligeAbwhen the band6 is mede to sliecsa tat Beer t he

recess 21, or over the recess 22 if the .
holding members 24 and 25 are projected over the recess 21, or over the recess 22 if the

holding members are appropriately dimensioned, the bar 26 is stopped at a particuiar

point by the stopper 29, thereby retaining the holding members 24 and 25 at

15  predetermined positions. Thus, the bar 26 is prohibited from arbitrary sliding so that the

holding members 24 and 25 would not accidentally release holding during the loading
operation.

In operation, the above-described disk apparatus 1, when in a vertical position, is

typically used in the following manner. First, when an eject button (not shown) provided

20  on the front panel of the main unit 10 is properly operated, the base member 16 inside

the main unit 10 moves pivotally so as to move the spindle motor unit 12 and the optical

pickup unit 14 away from the disk tray 20, so that the disk tray 20 is ejected. While the

disk tray 20 is in eject position, the slider switch 26C is manipulated in order to slide the

bar 26, so that the holding members 24 and 25 are moved to be projected over the recess

25 21. To be more specific, in Fig. 4 the slider switch 26C is manipulated so as to slide the

bar 26 away from the main unit 10; thus in Fig. 5 the projections 27A are moved along



hol di ng menbers are appropriately d| rren'si.oned, the bar 26 is stopped at a
particular point by the stopper 29, thereby retaining the holding nenbers
24 and 25 at 15 'predeterm ned positions. Thus, the bar ISsobeRlas bited
from ar bYP &A1Y i ding so that the hol ding menbers 24 and 25 woul d not
‘accidentally release hol ding during t he81 oadi ng operation. In operation,
t he above- dies cutidwtsl 26, sdndaipresnenssstol thevdlide of they axme members b ont whiph thes
typically used in the follow ng manner. First, when an eject button (not
'shown) pr oprajedtion® @7dnatehfdrhed, rthe pwititg ofembierss Pdhiand (26 attdobed onpthepam y
operated, the base nenber 16 inside the main unit 10 noves pivotally so as
t o nove t henenibers2 2aramioved torbetprdjgctad dvdrtite repdss 28| The, aldegiradrupticdl diskvday from
the disk tray 20, so that the disk tray 20 is ejected. Wiile the disk tray
20 is in ejieplacddos the ecess Ticarill eltbin Svértiedd oRtatich yeholding dheesbers 24aster to
slide the bar 26, so that the holding members 24 and 25 are noved to be
proj ect gd owerwhéfiheQ§REbutidn i bperdied BEaiROF theSIRkCirdy 20 isl dppfopHately fl3Red! | der
switch 26C is nmanipulated so as to slide the bar 26 away fromthe nain
uni t 10; t hiSadinnElathk 1y 206 Ritdrgvh b9 iR dfthghecHaRRCvitlif Bt M Qhit16109
PCT/ US00/ 27442 ” 8 't he cat-outs 26A, gnd I n r%?ponse to tlhe slide of the arm
menbers 27 i ] ' . f.or ' ers 24
aﬂﬁ él‘(f]g;'xotﬁg tb LEmedbd? 1%&%%@2%5\%@ Ho%s't8 ngqncﬁg %t&gﬁé@vfﬂj

and 25 attac e arm ne e Ve d s e projecte er the

21. T . d d.eptical .di [ d h 21 and
nera tn a oA aPuG BlekFE P IRMER A 8P Gen 2R b T el BTG K "
j ect butt ' t ed ' t di. sk 20 . . I hed
v .t nQBecQBSRRE p 5 B8 By 2fine ik e 198 B e abRarn Pk pisbed e

' ' , h, mb ' | | X

he 'spiifol @Difbe BPiahiek 2 posk o DRgecspt Fodp S5 EIRFSHIEL B0 pAA ISP AR 11 ay
20. As the spindle nmotor unit 12 is noved nearer to the disk tray 20, the
di sk tabl eligB?Uéht infroengagemanng Wit the chyskingipulley de When the apfieal slitk zaps di sk 2

pl aced on the recess 21, so that the center hole of the optical disk 2
been chucked by the chucking pulley 13, the spindle motor unit 12 spins the optical disk

2, so that the information recorded on the optical disk 2 is read by the optical pickup unit
14,
15 The first embodiment as described above provides the following advantages.

The sliding motion of the bar 26 provided on the disk tray 20 allows moving the
two holding members 24 and 25 back and forth in synchronization with each other,
thereby simplifying the handling of the two holding members 24 and 25 for back-and-
forth movement thereof relative to the recess 21 of the disk tray 20, or the recess 22 if the

20  holding members 24 and 25 are appropriately dimensioned. The slidable holding
members 24 and 25 also serve to localize the two holding members 24 and 25 and the bar
26 on one side of the disk tray 20, achieving a more compact structure of those
components and thereby saving space. In addition, the stopper 29 provided on the bar 26
serves to retain the holding members 24 and 25 projected over the recess at certain
25 predetermined positions, thereby further facilitating the manipulation of the holding

members 24 and 25.



I's brought into engagenent with the chucking pulley 13. Wen the optical

di sk 2 has been chucked by the chucking pulley 13, the spindle notor unit
12 spins the l%otic_al disk 2, so that the information reg,e#‘&g ot he
optical dV¥XME6® oad by the optical pickup unit 14. 1 e tirst

enbodi nent as descri bed above provides the fol | owi ng advantages. The
sliding nmotion oFig hehayera digk trayf inagecond embodimert afthgpregnbinventionnovi ng t he
two hol di ng nmenbers 24 and 25 back and forth in synchronization with each
other, thereby B thelfollgwing desesiptiom of thegseodndt ¢mbadumerttoideitingl oeaquivaler®4 and
25 for back-and- forth novenent thereof relative to the recess 21 of the

di sk tray 20omponehiseasr icthesatidRe-désctihed figst epiteddingenirand desigiidedabyl thS likee
appropriately dinensi oned. The slidable holding nenbers 24 and 25 al so
serve to | ogsfererce chivactersand teiti deseriptioh éramiftdd arsimplifiedrad apjreptiste. 26 on one
side of the disk tray 20, achieving a nore conpact structure of those

conponenss and t k¢ edtvnd *bbdinfeht feplacksthadibldih® menibess 24 appes ofThefigsti ded
on the bar 26 serves to retain the holding nmenbers 24 and 25 projected

over the reg@BsdidlenChith 2titable mrcms%ﬁ@mawad Q! i THESdiskk Bay e0)s providear
facilitating the mani pul ation of the holding nenbers 24 and 25. WO

01/26109 PCg{iMfﬁ%Z B%Rsidortabkside aimlqu #@ b1 thébledidldifg teafbeRAd and

enbodi ment  of e present invention. In the follow ng description of the
second €0 il coh S kBl 1) 814 holQOUPIQERIL) Gl ik
Tho cecond enith ARRERFIE chfted BeOk 1EE Qo WA, kol RQREEE, & °
e PR LT EIEEIERNG i T e R
g e diSeted ot oo oF 1o Recinl on WRYEh PAGK o308k B 15 8e Biackd "' ¢
while the other holding member 42 is disposed on the other side of the same recess 21.
As shown in Fig. 8 and Fig. 9, an elongated bar 43 provided behind the disk tray
20 extends along the insert/eject direction. The holding members 41 and 42 are attached
15  to adjacent ends of the bar 43. The bar 43 is provided with three notches 43A formed in
series on a longitudinal edge of one end closer to the main unit 10 (to the right as viewed
in Fig. 8 and Fig. 9) and an elongated throughhole 43B on the other end remoter from the
main unit 10, which is adjusted to overlap an arcuate aperture 44 formed on the disk tray
20. Between the notches 43A and the throughhole 43B, there are formed two insertion
20 slots or holes 43C formed along the longitudinal direction of the bar 43. On the end of
the bar 43 remoter from the main unit 10, there is provided a slider switch 43D
projecting on the top face of the disk tray 20.
The bar 43 is supported by, but not fixed to, the disk tray 20 via the screws 43E
received in the insertion holes 43C. Thus, when the slider switch 43D is manipulated to

25 move along the insert/eject direction of the disk tray 20, the bar 43 in response slides

along the insert/eject direction relative to the disk tray 20 (i.e., relative to the screws



2 at an outwardly-facing surface thereof. "The two hol di ng nenbers 41 and 42
are 10 arranged in the insert/eject direction of the disk tray 20. One of
t he hol dlvpgof@dgpﬁrs 41 is disposed on one side of the recresp2idon which a
12-cmoptica Isk is to be placed, Ie the other holding nmenber 42 is

Fig o, an Foryhd rsie'wﬁﬁg?%q%%d%a%ﬁﬁces fEs PR ing i 56 o, Fnel "2l ong

the insert/ ej ect tl on. The hol ding menbers 41 and 42 are attached 15
‘to adj acentm%ﬁéf’é‘ est bar 43. The bar 43 is provided with three notches

43A fornmed in series on a | ongitudi nal  edge of. one_.end. closer to the maln
unit 10 (to the Ha ‘g]ﬂgmﬁglbﬁ’i lts|°HeF’i“b5“Pg° pythg b 3a98ﬂ<‘fr'P°étP

t hroughhol e 43B on the other end renpter fromthe in.unit 10, whj ch i's
adj ust ed t ®fdheehelding spember G bt &P A iy farmed lﬂéﬁlﬁr@éﬂ‘% whigh i regeiveddip theo
Bet ween the notches 43A and the throughhole 43B, there are forned two

i nserti @n Abroygldhole 43B Nisl the apatorg 44. %nwldlngmqmtgrﬂmcﬁ ratable oadhe on of
the bar 43. On the end of the bar 43 remoter fromthe main unit 10, there
i s provi decuppatedcad atomgtthdapeiore 4+ oHeldingrmerobert42¢ disppsefl abosento théenaiti sk
tray 20. The bar 43 is supported by, but not fixed to, the disk tray 20 via
t he screws whRHO, iscmppareed biyrthe bar 43nmcits migidlel odithond 86 ergaged withelme bavat3s| i der
switch 43D is manipulated to 25 nove along the insert/eject direction of

t he di sk t rthis Ging fotaeablesn th@ middlé.esponse slides along the insert/eject
direction relative to the disk tray 20 (i.e., relative to the screws WO

01/26109 PCT/ USOOhd "AAding Thlerfisdry 41VdridN42 hitafD iR RiBciaaot) Qvit eddhCothar ift3 | S
defined by the length of the slotted insertion holes 43C. Hol ding nenber

41 has j¢t S RERn&YE BSHAROF 81 vay 43, h8d Rave sﬁ?ﬁcm@i‘ 1etn§ms RObioMBelsBGa melatide

holdlng menbér 41, a pin 41 Ais formed in the mddle, which is received in

'; gt?at 2bf gr on h@k‘gﬁﬁg@%'zple engj %{QM{ ﬁéégbge H?edl%f L ethﬁdn{Ingndnrg e?n jé s
di sposed cl cﬁ&rﬂétext, Qesbt:]ft'ivgl?’! "Bar 43 is also provided with, on the side closer to the main unit
10, a stopper 45 having a protrusion 45A constituted by a leaf spring. When the bar 43 is
made to slide, the protrusion 45A is fitted into one of the three notches 43A.
15 Accordingly, the holding members 41 and 42 rotate and are retained in one of the
following positions; held back outside the circumference of the recess 21 (as at A in Fig,
7); projected over the recess 21 so as to hold a 12-cm optical disk (as at B in Fig. 7); and
projected over the recess 22 so as to hold an 8-cm optical disk (as at C in Fig. 7).
To be more specific, when the holding members 41 and 42 are retained at
20 position A in Fig. 7, the slider switch 43D is moved leftwards so that the protrusion 45A
fits into the middle one of the three notches 43A. Accordingly, the holding member 41
rotates counterclockwise on the supported end along the aperture 44 while the holding
member 42 rotates clockwise on the middle, so that the holding members 41 and 42 are
projected over the recess 21 (as at location B in Fig. 7). When the slider switch 43D is

25 moved further leftwards, the protrusion 45A fits into one of the three notches 43A

remotest from the main unit 10. Accordingly, the holding member 41 rotates



unit 10, is supported by the bar 43 on its mddle, with one end engaged
with the bar 43, thus being rotatable on the mddle. The hol di ng nenbers
41 and 42 rotate in association with each other in 10 rq@qﬂm&%the
siide of tH@Y9%3 and have sufficient |engths to proviida SUch & novable
range thereof which allows holding two $tzes of optical disk, i.e., 12 cm
and 8 cm i ncowiterplockwise fusthpren thecupporgdrend 2lang the eperurerdd wbile the holding t he
side closer to the main unit 10, a stopper 45 having a protrusion 45A
const i t ut ed nigmber #2 edtategelockyiseViaghertonahd middie so ¢hat thedwelding miemblers 4 laad
protrusion 45A is fitted into one of the three notches 43A. 15 Accordingly,
t he hol di ng4ardprojectdd owanthedBeeso22i(as atlochtian€ indigi7hed i n one of the

foll owi ng positions; held back outside the circunference of the recess 21
(as at A in Fig. The3ecomt @nlexlimeht ay desctiberl abeeemsvidds the fellbowing fdattageshiz- cm
optical disk (as at Bin Fig. 7); and projected over the recess 22 so as
to hold an Qdditiborofi the alivatagks ofithe First@nibddimett. The roffable hoMing moabérs ¢, when
t he hol di ng nmenbers 41 and 42 are retained at 20 position Ain Fig. 7, the

slider sw tghd 43RHidvedunaple 1k nvehatfsns Stridhat in (e feraPbf HE b 43 e hdldihg | Nt o
the m ddl e one of the three notches 43A. Accordingly, the holding nenber 41

rotates CoupfhihelsAKMAS2 Habe bitCofSHAP Rish&tive Brlis@ndpdd b ShePRSSdiMELertis ofhi | €

';rgrerbgtr)lsdidfgg nmenber 42 rotates cl ockvEA se on the mddle, so that }the ho! ﬁi ng
renber s 41, 9kt s OB Sl Bent SEPRPUR be(ER AlpbdE 008
i uni 1600 ST RO uith il BEall e oy R B o R "
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above provides, the foll om ng advgnt ages. in
P in diameter respectively,g thus ow%% eslther size of optical disk to be held properly,

even when the disk apparatus is used in a vertical position.
It is to be appreciated that the present invention is not limited to the described
15 embodiments but includes other types of construction, including but not limited to the
modifications given below, which essentially accomplish the same objectives.

The stopper employed in the embodiments may, for example, be replaced with
other types of mechanism or structure capable of retaining the holding members at
predetermined positions. The holding members need not always have such a movable

20 range which allows holding optical disks of different diameters. Alternatively, for
example, two types of holding members may be provided separately for optical disks 8
cm and 12 cm in diameter. The holding members may also be constructed, as preferred
in particular embodiments, in any type including extendable and foldable as well as
slidable and rotatable in order to be movable back and forth relative to a recess of a disk

25 tray.



5 addition to the advantages of the first enbodi nent. The rotatable hol ding
menbers 41 and 42 achieve a sinple |ink mechanism structure in the form of
the bar 43; the holding mnenbers 41 and 42 have one of thed ctive
‘ends engdRHH% he associated ends of the bar 43, so tl{ﬁ,ﬁslopﬁ?‘ggponse to
‘the slide of the bar 43 the holdin% merBers 41 and 42 rotate in

synchr oni zat i onFuither, elilidugbithe dessaibed embodimeptsosre cpactitutaryr catestined dvitine of
the 10 recesses 21 and 22 of the disk tray 20. Further, the two hol di ng
menber s 41 phaytlackZority apparausiov pllyingriacl) epticahdizks, the presdnt immehtiorpiseegaaliyes  of
optical disks, such as 8 cmand 12 cm in dianmeter respectively, thus

al | owi ng eiatiVemtagsousewhén agyilied ab addiskk appardves taplable pofapeorling oncopticalieks t he

di sk apparatus is used in a vertical position. It is to be appreciated that
t he presentaltemsiévely on in addicibn Ité pldybacks of bpkicatlclisks) bl fikthegnilodugtefiies but

i ncludes other types of construction, including but not limted to the

nodi ficati GRscribed @mbbainfevts b icehcefifed owith aldisk aspaedtt bFthel thfe SHIGH reads
obj ectives. The stopper enployed in the enbodinments may, for exanple, be

repl aced WihfgrmaioAGecdriddtsn & optRENGS 57 RAnsSSf HCEPHCR Iﬁaa%ihhg:, ﬁrrfé‘ r%é'éeﬁi ni ng

t he hol di ng nmenbers at predeterm ned positions. "The "hol ers need

n
not al ways ; 0; IC 0 ding i di sks
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of recording on optical disks




alternatively or in addition to playback of optical disks. Still further,

al though the 5 described enbodi nents are concerned wth a di sk apparatus of
the type which reads information recorded on an opti caly ans of
an opti caVoOMee8» unit, the present invention may be irrl;) é‘?fég?l%i?n ot her
types of disk apparatus enpl oying other playback and/or recording

techni ques. That is, the present invepfion is applicable to any type of

di sk app i i .disk is held on a disk tray for |oading. 10 The
speci fi c%‘%@&&&%@p@ etc. in the enbodinments may be altered wi thout
departing fromthe spirit and scope of the present invention. WO 01/ 26109
PCT/ USOQO 27442 13 WHAT IS CLAIMED I'S: 1. A di sk apparatus having a disk
tray with at |east one regess on,which a disk is | aced 0 .as to .be then

| oaded in a lrraﬁriilﬂ‘n‘ilip?r%g’?‘é‘i“ﬁ ascg%,ig“ﬁ? iitheat ii?s'c?mp‘g??%gp "é)‘clba ﬂl‘%r’él ity of
novabl e hol di ng nenbers for hol ding an gutwarg] y-facing surface of a disk
pl aced onplagadpods tbe then logded dn a maithut, Wheremsaiddiskdray CORPASSt | sai d
plurality of novabl e hol di ng nenbers being further adapted for_hol ding
said disk in t#e verplowlity ofrmeveble holding membess far holding raqviwardly-faging
operatively interconnecting said plurality of novable _holding nenbers with
one another. 2. A diusfaceapfardiskuplacest on gridgdislo tray it ra periphewat @ng rSgiPY
plurality of novable holding nenbers are rotatable over said disk tray. 3.
A di sk appar at us acthereof, said pluratityofimdyabiiholding mesibdrsdieingafurther aslaptedy abl e
hol ding nenbers are slidable over said disk tray. 4. A disk apparatus
accordi ng to cl ai mfbr holiiag edid dish inithp vestiadliorigntatiomyendabl e hol di ng nenbers
are adapted to hold a disk of nore than one dianeter. 5. A disk apparatus
according to chyi malinkhesheiism $6r opetatindly iebormestingisaidghanlitydf wvable

holding members with one another.

2. A disk apparatus according to claim 1, wherein said plurality of movable holding
members are rotatable over said disk tray.

3. A disk apparatus according to claim 1, wherein said plurality of movable holding
members are slidable over said disk tray.

4. A disk apparatus according to claim 1, wherein said plurality of movable holding
members are adapted to hold a disk of more than one diameter.

5. A disk apparatus according to claim 1, wherein said link mechanism is adapted to
retain said plurality of movable holding members at predetermined positions.

6. A disk apparatus according to claim 3, wherein said plurality of holding members

slide toward each other.
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retain said plurality of novabl e hol di ng nenbers at predeterm ned

positions. 6. A disk apparatus according to claim 3, V\/nerei n said plurality
of hol di qg %ﬁgs slide toward each other. alit lill |p¢rrddobdus1l C L S
WD 01/ 261 8 US00/ 27442 14 7. A di sk apparatus according to claim®6,
wherein said plurality of holding nmenbers are slidable along parallel

pl anes. 8. A disk apparatus accordingijo claim?7, wherein said plurality of

hol di ng nenier g 4idlH ﬁhﬁgﬁi@o?dlg%ﬂf@alm HHeftlin mﬁ{aﬁmﬁyafhmﬁ g RiddeRdi cul ar

to the |ink nmechaniSm 9 tray f use w a 'di sk apparatus, said

di sk ”a}’?&gfi@b'léél&%pﬁ%lle?glah&aﬂ one recess on which a disk is pl aced b)
y of nova

a plurali I ng menbers for hol ding an outwardly-faci ng
surface of g!ﬁgﬁ nes
t hereof, c¢) sal ?ﬁk] ?ahrgi\:/og%l?%l ‘{10 fe%s%de ea{rligy geiﬂr%%ﬁ? Elﬁ’g*r adapt ed
for holdin d_.di sk t| or: t a |link mechani sm
for operaﬁeggﬁkﬁﬂ?%%%ﬂ%é%{;ﬁﬁsggs bﬁ’ﬂlfl‘é:ﬁpaﬁ% ?ﬂ%s’ﬁgr"é‘ n}'lol di ng menbers
wi th one an di sk,tr acco di n claim9, . wherein said

th
plurality of ]bé" ﬁ@ﬁ‘bﬁeﬁ*@ ﬁ’lﬁesa&ﬁm RS t owar d each
ot her. 11. Adlsktr accordin g)h 3E;] vgaereln said plurality of
movabl e hol di nd) tong recestomhish £ diskisPlrcers ¢ p05| tion, where said
plurality of npvable hol din menbers fail to hold a disk placed on said

disk tray, to B sechpyraits ? mgxable; helding angrapers, for holding an, putwgrdlysfacingo| di ng

menbers are adapted to hold a disk of a first dianeter
surface of a disk placed on said disk tray at a peripheral end region

thereof,

c) said plurality of movable holding members being further adapted for
holding said disk in the vertical orientation; and

d) a link mechanism for operatively interconnecting said plurality of movable
holding members with one another.

10. A disk tray according to claim 9, wherein said plurality of movable holding
members are slidably movable toward each other.

11. A disk tray according to claim 9, wherein said plurality of movable holding
members are movable from a first position, where said plurality of movable holding
members fail to hold a disk placed on said disk tray, to a second position, where said
plurality of movable holding members are adapted to hold a disk of a first diameter
placed on said disk tray, to a third position, where said plurality of movable holding

members are adapted to hold a disk of a second diameter placed on said disk tray.

e



pl aced on said disk tray, to a third position, where said plurality of
novabl e hol ding nenbers are adapted to hold a disk of a second dianeter

pl aced on said disk tray. L "I!" Il INS W 01/26109 chdﬁﬁgm 2 15 12
A disk trWOOK2e8} ding to claim9, further conprising at |east aéﬂrecessesh
wherein said plurality of novabl e holding nenbers are novable froma first
position where said plurality of novable hol ding nenbers are not

Tovabl o hol dpr AR Receaies (oot AtPer pBRs e P T e i g
di sk pl d, i id, fi .ESS, t hi I ti wh i d pl lit
of *movabl S BRTROHBATHe SRS BiscibPr gL oURAY S B EPRARoRY 869 hol di ng

a disk placed in said second recess. 13. A disk tray according to.claim
12, wher epluralifienf mavable holdisgimembers arg\noh ﬂ’@sm‘l’mﬁcﬂ"ﬁba%b%%ﬁsst%‘i‘ ge‘ﬁ?ﬂ@abl e to
said third position, said plurality of novable holding, nenbers are
posi t i oneposiicar wherp @aiﬂmlwﬁtmf @awéleshfcl@na menpkess e positioned gyeria fipsty
according to claim9, further conprising a wherein said plurality_ of
hol di ng neectss fer miding# didk placeddin grid fisst redesse fo gthird pesitiarswhere gaid plurglity
according to claim9, wherein at |east one of said plurality of holding
menbers asfmdiablahblding members 'af poditigred ovkna seepndaicekss iforkholdiopamiiskn 16, A
disk tray according to claim9, wherein at | east one of said plurality of
hol di ng h Saidk&ond tededs) e al ong an arcuate slot in said |ink mechani sm
17. A disk tray for use with a disk apparatus, said disk tray conprising a)
a front surfiagcg figvinag Réorli@psb Aim 1BCehaemnwhin edidplaiality bf npivabled, and a
rear surface,

holding members are movable to said third position, said plurality of movable holding

members are positioned over said first and said second recesses.
14. A disk tray according to claim 9, further comprising a wherein said plurality of
holding members are slidable along parallel planes.
15. A disk tray according to claim 9, wherein at least one of said plurality of holding
members are slidable along a “Z”-shaped slot in said link mechanism.
16. A disk tray according to claim 9, wherein at least one of said plurality of holding
members are slidable along an arcuate slot in said link mechanism.
17. A disk tray for use with a disk apparatus, said disk tray comprising
a) a front suxfface having at least one recess on which a disk is placed, and a
rear surface,
b) a plurality of movable holding members for holding an outwardly-facing

surface of a disk placed on said disk tray, and
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b) a plurality of novable hol ding nenbers for hol ding an outwardl y-facing
surface of a disk placed on said disk tray, and 1111111~~~Into || 11! ~~~i]

C L WO 01/ 26109 PCTI USOQ 27442 16 c) a |ink mechani sm f &g vel y

i nter conn¥POVAY*aid plurality of novable holding nembers wth one

anot her, d) wherein said plurality of novabl e hol di ng nenbers are
collectively novable in response to H%e novenment of only one of said
plurality. 18. disk traw according o, claimil7. wherejn sai | yrality of
rovabl e hol ding - meiek E8heBSETRE bl Bl Bl B8 Bl R BBt e anc

are connected to s link .nmechani sm ich is positioned adjacent said
rear surface. 109. iﬁ‘gﬁ@ﬁqwsa@&?‘lﬁmﬁe@% claim17, further comprising a
st opper nenber for et ai ni.ng .saj.d pluraljty. qf. hol di menber s at

predet er mi ned Pbsi t VBFFEIR %3 Bi“‘&lg’kok ragya c}a‘ﬁﬁi“ﬁgm%‘g afthh addlectiysly e n
said stopper nenber is _a spring connected between the rear surface of the
di sk tray and the | MaKabkEISIR0RTR to thenqvement of qniy e ofjspidplyraldy.

18. A disk tray according to claim 17, wherein said plurality of movable holding

members are slidably movable across said front surface and are connected to said link
mechanism, which is positioned adjacent said rear surface.

19. A disk tray according to claim 17, further comprising a stopper member for
retaining said plurality of holding members at predetermined positions.

20. A disk tray according to claim 19, wherein said stopper member is a spring

connected between the rear surface of the disk tray and the link mechanism.
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