DI SC CENTERI NG MECHANI SM | N DI SC PLAYBACK .- AND/ %
APPARATUS BACKGROUND OF THE | NVENTI ON The presen
inventi-on relates to a novel disc centering mechanismin a disc playb é
and/ or recording apparatus. Mre specifically, the invention relates to a
technique for increasing the positioning accuracy of centering-of a disc
shaped recordi ng nedlun1and enabllng its use in what is called a vertlcal-

installation state. conventiondl disc playback and/

recording apparat usePISEC d:wngmemxsy Ao RESEf PLABBACK! r| ng
shafts. Figs. 1-4 OUtllaZQ%SUCh a conventional cenigring

mechani sm The centeri nBi¥ RECORPING AFBARAEYE: 1 and 2 that swing

in opposite directions in synchronismw th each other, and-centering
shafts 3 and 4 are supported by the swing arns 1 and 2 at their tip
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the swing argach#AlGe iR &t %é)yp;é’irbéé‘ﬁ Qﬁ&'/bh:ori%c%]ﬂi’i‘hd Nappératus.
More specificaliy, the invention re;atés to a technique for
increasing the positioning accuracy of centering of a disc
éhaped recording medium aﬁd enabling its use in what is
called a vertical installation state.

In conventional disc playback and/or -recorﬁing
apparatuses, a disé is centered by means of two centering
shafts.

Figs. 1-4 outline such a conventional centering
mechanism. | |

The centering mechanism two swing arms 1 and 2 that
swing in opposite diredtions in synchronism with each'other,
and centering shafts 3 and 4 are supported by the swing arms
1 and 2 at their tip portions. A resilient means (hot
shown), which is pro&ided between the swing arﬁs 1 andii,
provides turning force that urges the tip portions of the
swing arms 1 and 2 in such directions as to cause the swing
arms 1 and 2 ta come closer to-eéch other. And a’stdpper
means (ﬁoﬁ-shown) causes the swing axms 1 and 2 to stand by

at the positions shown in Fig. 1.



2 A disc 100 is pulled into the apparatus by a pull-in roller 5 (see
Fig. 2).- When the disc 100 is pulled into the apparatus, first the
outer periphery of the recording medium 100 butts against the two
centering shaf ts 3 and 4 that are in the stand-by state (see. Figs. 1 and
2) as shown in Fig. 3. Wen the disc 100 is further pulled in, its outer
peri phery pushes the two centering shaffs 3 an 4, to turn the swng arns 1
and 2 against the turning force provide e resilient neans, _ whereby
the disc 100 is p&lq&eribQ)%Fp?gﬁé?érﬁpﬁedtbﬁlPPPﬁra§BﬁpHﬁ|§NP$kﬁﬂ%?on
(see Fig. 4) t hi_s tlne the_disc 100 is centered in such a manner that
its outer peﬁoﬂhéFy 6 Ed9ed2dgai nst the. centering shafts 3 and 4 at
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conventional disc playback 5ﬁg/or recordi ng apparatus, the disc 100 I's

. centered in s4alted (seBNPRGst hatand S2 PlHLIsHARN FRCFYgOUBLS Whén CERd afig)
shafts 3 and 4 after it I's pulled into the apparatus by the pull-in

roller 5. Thao®f adsefurbher pulledcn, dtssateraperiiphdrgcpudids i shenatwo n a

proper positional relationship with the pull-
~centering shafts 3 an 4, to turn the swing arms 1 and 2
against the turning force provided by the resilient means,
whereby the disc 100 is pulled in to a predetermined pull-in
completion position (see Fig. 4). At this time, the disc 100
is centered in such a manner that its outer periphery is
pressed against the centering shafts 3 and ¢ at two
locations. When.the disc 100 has been pulled in to the pull-
in completion position.(see Fig. 4), the pull-in completion
is detected by a sensor (not shown), whereupon the rotation
of the pull-in rollex 5 is stopped and the pull-in roller S
goes away from the disc 100. The disc 100 is then chucked by
a chucking means (not showﬁ). |

By the way, in the conventional disc playback and/or

recording apparatus, the disc 100 is'cente;ed in such a
mannexr that its outer periphery butts the centering shafts 3
and 4 after.it ié pulled into the apparatus by the pull-in
roller 5. Therefore, there may occur a case that.;he disc

100 is not in a proper positional relationship with the pull-



dinroller 5 at a tine point when it starts to be pulled in by the
pul/l-in koller 5. In particular, when the disc 100 is wused in a verti cal
installation state, that is, when it is wused in a state that its recording
surface is parallel with the vertical direction, the positioning,
accuracy of the centering tends to be |Iow and even erroneous chucki ng may
occur. A central portion of the pull-in roller 5is constricted SO
as to prevent t act

recordi ng surif"ia;[,ré’lg‘ﬁ ﬁechrég%e%%ldg urﬂrﬂges‘fﬁrﬁ?tn% ﬁg&l Rﬁiggflf 1By see
Fi 1-4
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OF THE INVENTICN An object of the present invenfion is therefore to
i ncrease the cemtielding MEmic Wadye Oloweahar evenoleraodieduisatthudkinyakdye its
use in what is called a verti cal |nstallat|on state. . Another object

of the inventicemxi.s to have a disc

A central portion of the pull-in roller 5 is constricted
so as to prevent its outer circumferential surface from
contacting the recording surface of the disc 100 and damaging
the recording surface (see figs. l-4). Therefore, if the
center line of the disc 100 does not coincide with the center

- of the pull-in roller 5, the torque of the pull-in roller $§
does not equally acts on the right and left portions of the
disc 100, possibly causing a problem that the disc 100 is
pulled in while beinglrotated.

.The disc 100 that is pulled in while being rotated not
only appearé bad but also is rendered unstable inside the
apparatus, possibly causing erroneous chucking.

SUMMARY OF THE INVENTION

An object-bf the present invention is therefore to
increase the positioning accuracy of centering of a disc and"
to enable its use in what is called a veitical installation
state. | ’

Another object of the invention is to have a disc



4 positioned correctly with respect to a pull-in roller at a tinme point
when the-pull-in roller starts to pull in the disc. To attain the
above objects, the invention provides a disc playback and/or recording
apparatus having nmeans for centering a disc, conprising a pair of
centering nenbers having a plurality of shafts and capable of moving in
synchronismw th each other in opposite dlrectlons that are perpendicul ar
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centered by ggusing its outer periphery to butt the shafts (two pairs of,
i.e., four, <centering shafts), the centering can be effected with high

accuracy. Further poeueitathiCifiel ibotes GHBctssd the Anv@ntiiedl provaldld al i on
state, it can be centered in a reliable nanner urther t he

i nvention praisgeplaybark RRVARE Kréds¥Ping r SFPaLh 0l anaaiagumeaaaprﬂo% ng
two positioning nmenbers that are separated fromeach other in a direction

that is perpendegiihgr & odide, pubhprisiihgeat ipaimnfof deatesifighacibedls -
with the recording surface of the disc and that are capable of noving in

synchroni sm hevting eacipluxaldity i of (q)mfs:st eandi raapabdres ofn mdneimdpo\id
direction, wherein the disc is
synchronism with each other in opposite directions that are
perpendicular to the pull-in direction of a disc and parallel
with the recording surface of the disc; and a driving
mechanism for centering the disc by causiﬁg the outer
periphery of the disc to butt the shafts. .
In the above disc playback and/or recording apparatus of
the invention, since the disc is centered by causing its
outer periphery to butt the shafts (two pairs of, i.e., four,
centering shafts), the centering can be effected with.high
acéuracy. Further, even whexe the disc is used in a vertical
instaliation state, it can be centered in a reliable manner.
Further, the invention'provides a disc playback and/or
recording_appératus comprising two positioning members that
are separated frém each other in a direction that is
perpendicular to thé pull-in direction of a disc and parallel
with the recording surface of the disc and that are capable -
of moving in 'synchronism wiﬁhl each other in ;pposite

directions in the above direction, wherein the disc is



5 positioned in such a manner its outer periphery butts the positioning

menbers. « In the above di sc playback and/or recordi ng apparatus of
the invention, the disc can be positioned.precisely. BRI EF
DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a conceptual view show ng an
exanple of a disc centering nechanismin a conventional disc playback
and/ or recordi.ng appar at us; Fig. 2 is a conceptual plan view of the
conventional centering nechanismin a state that insertion of a disc is
start ed; posditjoned sim geck et BANNEraAte onter meripherontbuwits the

centering mechanismin an i-ntermedi ate state that the disc is pulled in;
Fig. 4 is a RAFSHPNGHMSORTEY of the conventional centering mechani sm

' tate that t di s b Il ed tp,th t d t d;
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mechani smin an |nterned| e di'sc 1s pu
Fig. 1 is a conceptual view showing an example of a disc

centering mechanism in a conventional disc playback and/or
recording apparatus; |

Fig. 2 is a conceptual plan view of the conventidnal
céntering mechanism in a state that insertion of a disc is
started;

Fig. 3 is a conceptual  plan view of the conventional
centering mechanism in an'intezmediate state that the disc is
pulled in; |

Fig. 4 is a conceptual plan view of the conventional -
centering mecﬁanism in a state that the disc has been pulled
into the apparatus and centered;

Fig. S is a plén view Outlin;né a disc centerxing
mechanism in a disc. playback and/or recoxding apparatus
aécording té the present invention;

Fig. 6 is a pian view of the cehtering mechanism in a

state ﬁhét.iﬁsertipn-of a disc is started; |

Fig. 7 is a plan view of the centering mechanism in an
intermediate state that the disc is pulled in; ’

Fig., 8 is .a plan view of the centering mechanism in a



Fig. 8 is a plan view of the centering nechanismin a
6 state that the disc has been pulled into the apparatus and centered,
Fig. 9 is a side view showi ng how the disc that has been pulled in is then

chucked,; Fig. 10 shows a specific enbodinent in which the

invention is applied to a CD player, and is an exploded perspective view
generally showing the entire configuration; Fig. 11 is a plan view of
the CD pl aye;ﬁﬁ%gsétk%{e@\%wadgegtgékﬁg ‘Eu’lgf(:k |s'éﬁr]e1g‘?&\/e.a - Fig q 12.
is an expl od i i pparagig andg j g
an expl oded perspec&gye view of a pull-in roller block; Fig. 14 is a
perspectlve roIIer gear train and a slider gear train

Fig. 15 is-a pers [ e nt i der d 1l , el ection

| ever; Fi g. % 3 %V%l"‘iﬁ %\Ii?e @ﬁk@%nﬂ@.% Bﬁg&”ﬁﬂﬂé hak ‘F_?%én

s a bottom \ , r ¢k; . Fig. 18 is a bottom view of
the centeri né:h@]"ié?{ j&ﬁ%_ ‘?:’?{eﬁt bﬂ% Rgaén auxiliary support substrate is
renoved; .1.919 16 asﬁ&h@n%tle RE3Ri¥i CHaSPIMdIE CERl SGhign na@ers
in a Iocked state Fig. 20 is a schenatlc pl an view show ng t

centering  invention is appl;ed to a CD player, and is an exploded
perspective view generally showing the entire configuration;
| Fig. li is a plan #iew of the CD player in a state that
a centering block is removed;
Fig. 12 is an exploded perspective view of a chucking
mechanism;
"Fig. ‘13 is an exploded perspective view of a pull-in
roller block; |
Fig. 14 is a perspective view of a roller gear train and-
a slider gear train;. _
Fig. 15 is a perspective view of a control slider and a
manual ejection lever;
Fig. 16 is a plan view of the centering block;
Fig. 17 is a bottom view of the centering-block;
Fig. 18 is a bottom view of the centering block in a
state that an auxiliary Supporﬁ substraﬁe-is removed;
Fig. 19 is .a schematic plan view showing centering-
members in a locked state; ’
Fig, 20 is a schematic plan view showing the centering

members in a state that they arxe unlocked;



menbers in a state that they are unl ocked,;

7 Ftg. 21 is a schematic plan view showng a state that a 12-cmCDis
inserted in the apparatus and the centering nenbers are unl ocked;

Fig. *22 is a schematic plan view showing a state that the outer periphery
of the 12-cm CD butts insertion detecting pins; Fig. 23 is a
schematic plan view showing a state that the 12-cmCD is further inserted
and a switch pressing piece is separated froma |eft-hand push switch
Fig. 24 is a sche®dgi.c2}l da ai svhawonicplarstview shawingha dRatentliat s
further inserted and its outer peripher butts front centering shafts;
Fig. 25 is aldclkanP cipl dinsextigdhtni thea anparatusatand hgheo qanteying
further inserted, i.e., a state_ imrediately before it is centered by four
centering sh ers are pplockgdis 5 schematic plan view showing a state

12 outor port onoBpaang oot o BEsm e Ry S Ao, e s
are saparat e DRSS BTG shE, §H €D BERE Sas Bt SE NN
viem15homﬁngp&n§5ate that the 12-cm CD is_ejected; - '
Fig. 23 is a schematic plan view showing a state that
the 12-cm CD is furthe; inserted and a switch pressing piece
is separated from a ieft-hand push switch;
Fig. 24 is a schematic plan view showing_a state that
the 12-cm CD is further inserted and its outer periphery
butts front centering shafts;
Fig. 25 is a schematic plan view showing a state that
‘the 12-cm CD is further inserted, i.e., a state immediately
before it is centered by four centering shafts;
Fig. 26 ié a schematic plan view showing a state that
the 12-cm CD is further inserted and the four centering
shafts butt its outer-periphery and center it;
Fig. 27 is a §chematic pian view showing a state that
the 12-cm CD is chucked and the four centering shafts are
sepafated from.its outer periphery; |
'Pig. 28.is a schematic plan view shoﬁing a state that
the 12-cm.CD is ejected; ’
Fig. 29 is a side view of the main éart showing a state

before the 12-cm CD is chucked;



Fig. 29 is a side view of the main part show ng a state before the 12-cm
CD i s chucked; 8 Fig. 30 is a
side view of the nmain part showing a state that the 12-cm CD i s chucked,;
Fig. *31 is a schematic plan view showing a state that a 8-cmCD is
inserted in the apparatus and the centering nenbers are unlocked as well
as the outer periphery of the 8 cmCD butts the insertion detecting pins;
Fig. 32 is. a schematic plan view showin§ a state that the 8-cmCD is
further inserted Zdd.t B0 isia dide adswigfpithecmapnspest sslhaningla Erate

Swi t ch; Fig. 33 is a schematic plan view show ng a state that the
8-cm CD i s fghaltethenddr-cndChndsi chuckeds periphery butts the front
centering shafts; - Fig. 34 is a schematic plan view showing a state

that the 8-cm CDFig-f 3t hera sEhamatdc plan view: shewingedlishale thadfare it
IS centered; 35 is a schematic. plan view showi ng a state that

the 8-cm CD Bscmy@heds ke Ehndnt e 0BPPREAEW? | Aiidshbhe s cankarings
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Fig. 32 is a schematic plan view showing a state that
the B~cm CD is further inserted and the switch pressing piece
pushes a central push switch;

Fig. 33 is a schematic pian view showing a state that
the 8~cm CD is further inserted and its outer periphery butts
the front centering shafts;

Fig. 34 is a schematic plan view showing a state that
the 8-cm CD is further inserted, i.e., a state immediately

. before it is centered;

Fig. 35 is a schematic plan view showing a state that
the 8-cm CD is further inserted and the four centexing shafts
butt its outer periphery and center it;

Fig. 36 is a schematic plan view showing a state.that
the 8-cm CD is chucked and the four centering shafts are
sepatateﬁ from its outer periphery;

fig. 37 is a schematic plan view showing.a state that

- the 8-cm CD is ejected; | )
Fig. 38 is a time chart showing output levels of the

respective push switches and states of a loading motor during



Fig. 38 is atinme chart showi ng output |evels of the respective push
switches*and states of a | oading notor during

9 | oading of the 12-cm CD; Fig. 39 is a time chart show ng out put
| evel’'s of the respective push switches and states of the |oadi ng notor
during | oading of the 8-cm CD, Fig. 40 is a tinme chart show ng out put

| evel s of the respective push switches.and states of the |oading notor
during unl oadi ng of the 12-cm CD, and 9 Fig. 41 is a tinme chart
showi ng out pdieaddng eLtthend2-L@sEP¢t i ve push switches and states of the

| oadi ng notor durj.n oadi ng of the 8-cm CD, DETAI LED DESCRI PTI ON
OF ThEgPREFERREDHEﬁﬁgDEELNH%;agilmeFFﬁéFt5gb°¥ﬁBﬂ)8“&?&& dexedsi /f the
hani [ di . playback d di t : di t
. emboch moReSBESEATe Hedh: STEDERFT oand” Feact FECERF. I5addna paseE |
recordi ng ap%%&g% l%gdggbggEggPprgxgaeb_and/or recording on a disc 100,

and nmay be an arat us TTormng ohly playback or recording. The

di sc 100 may be ofs;yari . I yDegs.SalcC S f .and
8 cm a CDR (corrfgé' t is?iér e%q?ﬁ%%l e??‘?‘én EGE%Q?EF% g'lar\?llgeg]%i‘g%.

The di'sc pl aylaplctidbeopddf 05@i féhadPanat stal@shast t¥Re R8aHING mdtdy .
four, centering shafts 21, 22, 31 and 32. The centering shafts™21 and 22
are di sposeddar@ng am2oadidy of the 12-cm CD; and

Pig. 41 is a’ time chart showing output levels of the
resﬁeCtive push switches and states of the loading motor
during unloading of the 8-cm CD,
| DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figs. 5-9 show a disc centering mechanism in a disc
.playback and/or recording apparatus according <to an
embodiment of the present invention.

A disc playhack_and/dr recording apparatus 10 performs
playbaék and/or rxecording on a disc 100, ‘and may be an
apparatus for performing only playback or recording. ‘The
disc 100 may be of various types such as CDs {compact discs)
of 12 cm and 8 cm, a CD-R (compact. disc~recordable), and a
DVD (digital video disc).

The disc playb;ck_andlor recording-apparafus 10 has two
paifs.oﬁ, i.e., four, céntering shafts 21,“22, 31 and 32.
The centering shafts 21 and 22 are disposedfafe disgdsed.at
a front-left position and a front-right position,

respectively, and the centering shafts 31 and 32 are disposed



a front-left position and a front-right position, respectively, and
the centering shafts 31 and 32 are di sposed

10 at a rear-left position and a rear-right position, respectively.

In tHis specification, the directions are defined such that the right and
| eft sides, the top and bottom sides, and the front and rear sides nean

t hose when the disc playback and/or recording apparatus 10 is viewed with
its front side (having an insertion nmoaph for input/output of the disc
100) is |ocaétd an rearviefr' posigdon Jndse alef¥erx+oightal sposippdy,to
the directions used in _a specific enbodinment that w |l be described later.
The four cent®8SBRRFWYElYe 21, 22, 31, and 32 are " supported by two

centering nenbers 41 and 42. SpecichaII¥ the centering shafts 21 -and 31
are supported by tie thd® specdfication,sthandiraetiens caredefined suchng

32 dhy t ter] : h terj nb
AL ana 42 or il e mignEngnd L ERt "IN i tha. top, andl RoE SRy et ftR ARG
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nove in opposi frectrons Tn sync " ot her.

cent or i ng e OF; ReSaEAa sbparafubnil 2g bigkedNpLRTSs LA ide

proj ects frorys nfaneih88rtE8hShouth for input/output of the disc 100)
is located on the viewer's side. These definitions also
apply to the directions used in a specific embodiment that
will be described 1a£er. .

The four centering shafts 21, 22, 31, and 32 are
supported by two centeting members 41 and 42. Specifically,
the centering shafts 21 and 31 are supported by the centerxing
member 41 and the centerxing shafts 22 and 32 are supported by
the centering member 42.

The centering members 41 and 42 are movable in the
right-left direction, and & synchronizing means 50 is
provided so as to allow the ceﬁtering members 41 and 42 to
move in opposite directions in synchronism with each other.
The synchronizing means S50 consists of a rack 51 .that
projects from the'centering member 41 toward the centering
member 42, a rack 52 that projedts from the centering member
42 toward the centering member 41, and a pinion gear_§3. The
pinion gear 53 is located betwe?n the two centering meﬁbers

41 and 42, is rotatably. supported by a supporting membexr (not



42 toward the centering nenber 41, and a pinion gear 53. The pinion gear
53-is located between the two centering nenbers 41 and 42, is rotatably.
supported by a supporting nmenber (not -

11 shown), and meshes with both racks 51 and 52. A resilient neans 60
like a tension coiled spring is tensely provided between the two centering
menbers 41 and 42, to provide noving force for urging the centering
menbers 41 and 42 in such direct,i t hey _cone c%gser to each other.

In a state t BROHY ARG Meshes Mtk ngﬁgnnﬁﬂF § PdreBd BY-the resilient
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the disc 100 in the disc playback and/or recording apparatus 10"w ||

describbed. by ¥Hen ddildient Lbshber i B9eried applietihetpraeateontéring -
members 41 and 42, they are held at stand-by positions shown
in Fig. 6 by means of a stopper means (not shown).

A pull-in roller 70 is further provided in the vicinity
of a disc insertion mouth (not shown) of the disc playback
and/or recording apparatus 10. The pull-in roller 70 is made
movable in the vertical direction.

Inserxtion detecting ﬁins 81 and 82 are supported by the
respective centeriﬁg members 41 and 42 at their front end.
portions. |

A cam slider 90 is further provided which is made
movable in the front-rear direction.
| Next, operations of pulling in and centering the disc
100 in the disc'playback_and/br.recording apparatus 10 will
be described. | |

When the disc 100 is inserted into the apparatus 10
through . the insertion mouth (not shown), first the buter
pefiphery of the disc 100 buttﬁ Fﬁe inserﬁion detec£;ng pins

‘81 and 82. As a result, the disc 100 is located at the



through the insertion nmouth (not shown), first the outer periphery of the
di sc 100-butts the insertion detectlng pins 81 and 82. As a result, the

disc 100 is located at the 12 center
of the insertiogon path into the apparatus 10 (see Fig. 6). When t he
disc 100 is inserted to a predeterm ned position, the pull-in roller 70 is

rotated by a notor (not shown), whereby the disc 100 is pulled deep
into the apparatus 10. In this processi2first the outer periphery of the
di sc 100 but tecentier ofsitbe LRsertbhonrpath sinfiq £he appgaragust f8t (see Figat ed
on the front side, i.e., on the side of the insertion nouth, to exert

novi ng force ®h the centering shafts 21 and 22 in such directions as to

Cont ering Shafts 4P r°3‘t§§°3%3%€2§}% o?r?zésc#%fffé?v'gg’g. orBreqgt %%nié‘?%t "
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conpl etion of chucking, the four centering 'shafts 21,
that are located on the front side, i.e., on the s:.de of the
insertion mouth, to exert moving force on the centering
shafts 21 and 22 in such directions as to make them go away
.from each other. 'Tl.ms, the xﬁoving force makes the two
centering shafts 41 and 42 go away from each other against
the tensile force of the resilient means 60 (see Fig. 7).

When the disc 100 has been pulled in to a pull-in

completion position shown in Fig. 8, the motor that _{s
rotating the pull-in roller 70 _méves thé cam slider 90
rearward. In association with thié motion, the pull-in
roller 70 descends, and a chucking mechanism (not shown) also
descgnds and chuéks the disc. 100 between itéelf and a turn
table (not shown). In thé period from. the. desceht and
.separation of the pull-in rollef 70 from the disc 100 to the
colmpletion of chucking, the four centering .shafts 21, 22, 31,
and 32 resiliently' butt the outer periphery of the flisc 100
to center J.t (see .Figs. 8 and 9). | |

The cam slider 90 contiriues to retreat for a little



and 32 resiliently butt the outer periphery of the disc 100

to center it

(see Figs. 8 and 9). The cam slider 90 continues to retreat for a
little 13 while fromthe conpl etion
- of chucking, whereby the centering shafts 21, 22, 31, and 32 are slightly

separated fromthe outer periphery of the dISC 100
manner, the disc 100 is | oaded. Plagback or recordlng

In the above.
on the disc 100

;Epé'rgl e 10 ViHiS ﬁex{nﬁc B BB e G2 R B0 ﬁxnsﬁéﬁ%%ﬁﬁ&wi(not
Toadi g oper Bt ndte ¢ Eté 3R S ol o Yok ehe®

he outer

whereby the f I 2 2 1, and 32 butt t
peri phery of %e%%ﬂf&%&frg trg:u I-alln%r%f)ﬁ 70 is then elevated to
contact the disc %99tﬂ%@%ﬁﬁH@P&ahB%rrotﬁb'&Escoiobhfspﬂ$£dé@ roller 70

noves the disc 100 toward the i1nsertion nout he notor Is stopped at a

time point when PRgBack. &hﬁeebf&iﬂ@%pwleeamcfI@oﬂité%hﬁaaﬂéat ug¢ 19
through the insertion nout h. The ejection of the disc 100 is -conpleted -

by gripping idfedidd fiddal the QL6¢ esl&fbdalomaridror resertiag appabatas 10
pulling it out .of the apparatus. As descri bed above, the disc

cent eri ng necdhmnilemfiol lidwedngdmaanpicayback and/ or recordi ng
according to the -

appar at us -

_The above-mentioned motor (not Shown) is rotated in the

direction opposite to the direction during the loading

operation, to move the cam slider 90 toward the

front side,

whereby the four centering shafts 21, 22, 31, and 32 butt the

outer periphery of the disc 100. The pull-in roller 70 is

then elevated to contact the disc 100, whexreupon the rotation

of the pull-in roller 70 moves the disc 100

toward the

insertion mouth. The motor is stopped at a time point when

a part of the disc 100 projects from the apparatus 10 through

the insertion mouth.. The ejection of the disc 100 is

compléted by gripping its part that is projected from the

insertion mouth and pulling it out of the apparatus.

As described above, the disc centering mechanism in the

disc playback and/or recording apparatus according to the

invention can perform a highly accurate centering operation

because the centering is effected by causing the two pairs

-

of, i.e., four, centerirg shafts 21, 22, 31,'énd 32 to butt

the outer periphery of the disc 100. " Further, the disc 100



i nvention can perform a hi ghly accurate centering operation because the

centering is effected by causing the two pairs of, i.e., four, centering
shafts 21, 22, 31, and 32 to butt the outer perlphery of the disc 100.
Furt her, the di'sc 100 14 can be
centered reliably even in a case where it is.used in what is called a
vertical installation state. ~ The invention will be described in nore

i s playbad ar% ?%*f‘*&fcfsﬁad?’%‘i%w?%t vib inhoCafBhRLEGI eIl (A @
center | ng' ookl B 'cAnded 1y 3&&%%%@9%&%&8&%@&&@ appar at us

according to I ment e Itnventron, I n which the
invention is apphpigd Lth%t@QnCﬁﬂifrBQ%m&mn RovBalietaifaby &gk fng
conpatible CD player, i.e., a CD playback apparatus capable of selectlvely
playi ng back 4 ‘égek.:ﬁd& &b6&EnéRY 010 addfiber edtesins mechinilsRSLANS dise
12-cm CD 101 and a 8-cm CD 102. But this does not nean that the disc
centering appaaybatk ana/oti recekdiing appybatésand/ or recordi ng apparatus

is-not limted to the CD centering nmechanismin a CD player. It goes
wi t hout sayi ng th&igshe li0n3dntshow @adise a:mmtemirlqo mechaayitser iimg aretismi sm
I n a playback apparatus, a recording apparatus, | ayback and recordi ng

appar atus of b& ck(ang(@mremmirm gspﬁra‘aumwo ingh&of the specifig\ CD

e o oo prbOMERaL Shnthsastnvention, " 1n which'the invention is °
applied to a CD centering mechanism in what is called a
compatible CD player, i.e., a CD playback apparatus capable
of,seléct;vely-playing ba&k two kinds of CDs having different
sizes, for instancé, a 12-cm CD 101 and a 8-cm CD 102. But
this does not mean that the disc centering apparatus in a
disc-shaped playback and/oxr xecoxding apparatus is not
limited to the CD centering mechanism in a CD player. It
goeé without saying that the invention can be applied to a
centering mechanism in a playback apparatus, a recording
apparatus, or piayback and recording apparatus of a DVD
{digital video disc), a CD-R, or the like.

A CD player 200 has a base chassis 210 made of plastic,
which supports most of the necessary members. Thé base
chassis 210 is shaped like a flat box that is open on the top
‘and front sides. An auxiliary chaésis 220 made of metal and .

shaped like a concave that is long in the rlght-left

direction as viewed from the front side is connected to the



i

chassis 210 is shaped like a flat box that is open on the top and front
sides. Am auxiliary chassis 220 nmade of netal and. shaped |like a concave
that is long in the right-left direction as viewed fromthe front side is
connected to the base chassis 210. 15 A turn
table 230 that is driven by a notor is fixed to a bottomplate 211 of the
base chassis 210 at a position a little eloser to the front side than the
center is. The bat t | ate 211 of 1bhe base chassis 210 supports the
four corners RAS% %gbg 240 shaped |ike a generally rectangul ar

H?E&TLZ;S‘E%? @%ﬁ%&?& BRhL; théﬁﬁ%ﬁt P o MERFECEY ohikad feo “E
Tovi ng pcop s gFs ZRVY 1 P RS0 TR, R B on
the base chastie)e’ Hosed 1S theokrant s Rile DaRtn 28e Athebs iiick plate. 290

that is rotatably supported by a swing end portion of the sw ng base 280.

As shown in Fig. .The tbokton (s @138 hahed i idkdssROrI10suiddodtat i s
wide inthe right-left direction and a narrow support projection 282 that

proj ects t oweutek tfbarf conhersial af parkipebasexd4tishapeid dhkasd, genekrally
support hole 283 is fornmed. in a front end portion of the support
proj ection 28&&ctangular frame via dampers (not shown). Aan optical pickup
250 is supported by the pidkub base 240 so as to be movable
in the front-rear direction. The optical pickup 250 is made
movable in the front-rear direction by a picknp moving
mechanism 260,
A chucking mechanism 270, which is prdvided on the base
chassis 210, consists of a swing base 280 énd a chuck plate
290 that is rotatably supported by a éwing end portion of the
swing base 280.
lAs shown in Fig. 12, the swing base 280 has a proximal
portion 281 that is wide in the right-left directioﬁ and a
narrow support projection 282 that projects toward the front
side.from the proximal portion 281, and a support hole 283 is
formed in a front end portion of the support projection 282,
Left and right end portions 284.and 285 (the terms left’ and
“right" are defined 1n a state that the CD player 200 is
viewed from the front sxde) of the .proximal portion 281 are

bent downward, and the bent portions 284 and._285 are

“provided, at their rear end positions, Vith shafts 286 to be



Left and right end portions 284 and 285 (the terns "left" and "right" are
defined tna state that the CD player 200 is viewed fromthe front side) of
the proximal portion 281 are bent downward, and the bent portions 284

and 285 are

provi ded, at their rear end positions, with shafts 286 to be

16 supported that project outward, respectively. The left end portion 284

I s provided, at
proj ect inward

its front end position, a pin 287 to be controlled that
rd _the ri escri bed swﬁqg

i ..e. 16 de. -
%o, o SR Bt W St R DR 1

. ' [ .212 I
suppor 0,0 lAlion P A BOHLLS0° 5247 eHBRL SRS el abrse
Ihe chuck BLae RoRgesstka Plag SRAMAE HATR,PI0he, Eolnsd, BROTELfe”

i ntegral partgjQnsi We”&b%ﬁre_—ﬁegﬁ'ﬁbgaréh ngﬁésé hggo | Ssggér)idf’

di sc-shaped and

' I
95 t ha r%ﬁgii%%%tral

annul ar proj ection projects up

portion of tlEhafaisn 288" koohe2Bhppdhecayt §kd£oﬂé@ﬂmfrs@§?éf@ed m?j SRa$ON

295 is nmade smaller than the dianeter .of the support hole 283 o

t he swing

base 280. Theuppoxrgdng port268s 212 fthatdare préwidedrdn cheocbasdachsgiscti on

295 in a state

that the projection 295 has been inserted into the support

hol e 283 of 218 aki HEHaighs@rd dmitelend Bisiddanse dlasege tolthe r@H8 | s

shaped |i ke

a di sc having an outside dianeter
end.

The chuck plate 290 consists of a plastic press plate
291, a magnet 292, and a flange plate 293 made of sheet
metal. The press plate 291 is an integral part consisting of
a main portion 294 that is approximately disc-shaped and
annular projection 295 that projects upward from a central
portion of the main portion 294. The outside diameter of the

projection 295 is made smaller than the diameter of the

'support hole 283 of the swing base 280. The flange plate 293

is fixed to a top portion of the projection 295 in a state
that the projection 295 has been inserted into the support
hole 283 of the swing base 280 from below. Since the flange
plate 293 is shaped like a.disb having an outside diameter
larger than the diameter of thé.support hole 283 of the swing
base 280, the press plate 291.is-thus supported by the
support hole 283 so as to be rotatable and movable within the
support hole 283. The magnet 292 is approximateiy disc-

shaped and fixed to a top portion of the press plafé 291 in



| arger than the dianmeter of the support hole 283 of the swing base 280,
the press plate 291 is thus supported by the support hole 283 so as to
rotatable and novable within the support hole 283. The magnet 292 is

approxi mately disc-

291 in

its projection 295. 17 Apull-inroller

bl ock 300, which is provided on the auxiliary chassis 220, consists of
pull-in roller, 3. 10 and g supporﬂﬂblate 320 that rotatably suppo
& it

“the pull-in

+5% | RFO3REE in Fig. 13. The pul | -in roIIer 3

wheel itilé’ftﬁaf "ok BREcEh §§h?%2?iﬁsio&@@'de%ﬁefﬁ%}-?‘h%ﬁ ohe

portions of

out si de and f|xe

roller 314 thatgwisnd isuppércnp ié@énmﬁ tPdkSte€atapty fd S ehe plailin

portlon 311 except 1ts right and left end portions. “"The rubber rolle
314 is constriclisc B31® asaslicwdl ipPFilg.on3i.n the right-left direction.
wheel s 312 are-fornmed with annul ar grooves 315, respectively.: Th

be

shaped and fixed to a top portion of the press plate .

a
res
10
on,

VLIRS R 2hy PiRFes ) &%Fi%%%%ﬁegﬂaﬁs‘)?h per

]
The
e

swi ng support pl atBhe83ulb-imdmldfersi3a®t consdstandf -hashaff pbapiohhadili's
long in the right-left direction as viewed fromthe.front side.
| nt er nedi at e Poat iisndoplg annthe 3dyhtaliefy darecthone wheals §1§0MBwIttaare

inclined rearward as

fitted in from the ocutside and fixed to both end portions of
the shaft po;tion 311, a gear 313 that is fitted in from the
outside and fixed to the left end of tﬁe shaft portion 311,
and a rubber roller.314 that is fitted in from the outside
and fixed to the shaft portion 311 except its right and left

end portions. The rubber roller 314 is constricted at a

central position in the right-left direction. The wheels 312

are formed with annular grooves 315, respectively.

The swing support plate 320 is made of sheet metal and

has a T shape that is long in the right-left direction as

viewed from the frqnt side. Intermediate portioné of arms
322 having an L shape that is somewhat inclined rearward as
viewed from the left side:are'integrally connected to.the
right and left ends of a-top portion 321 (long in thg.right-
left direction) of the swing support ﬁlaté 320, respectively.

Bearing recesses 323 are formed in top portions of the

-

respective arms 322. Each bearing recess 323 is open on the

top-front side and the open portion is slightly narrower than



viewed fromthe left side are integrally connected to the right and |eft
ends of a top portion 321 (long in the. right- left direction) of the

SW ng support plate 320, respectively. Bearing recesses 323 are formed in
top portions of the respective arns 322. Each bearing recess 323 is open
on thé top-front side and the open portion is slightly narrower than

18 the other portion. A shaft 324[err] to be supported projects inward

f ti tion_ of Lecti ' | t d the top-f t sid

LF O Dot ot ouhe PBiRr PRERSR:. nin PHan 4 0 B subBrt el BESTbeRs  ha
| ect t d f ti ti f | £Ct.i. s I, th

Pop. front  simyets S a SREpBPEFBAncoe (n Bt e i, aBiBuREh s RO hieere

shafts 325 anthI 0 AIAIGH! SialhBEeda’ bORLLR DA fod YK HeMedt2nadl adm

central position “an a otttom position,” respectively. A spring

hook. piece 39, propeshast OBpd4 t@%é?%%ﬁéi‘té&dﬁrézé&é OREWLPA CERLR' a

portion of a projection 327 that projects toward the bottomfront side

froma centragip portion &ff bhpre ééfﬂ@nseplr&jedﬁngswxauaaertgpLﬁfsnt%ZO-
further, a pin 329 to be controlled projects inward from an end portion,

on the side opis) tof kobbbeompssitibiof khe bbghtrAandcess 3323, Shppdett op
portion of the left-hand arm 322. The auxiltiary chassis 220 has a
rear half porshaft22325 tdmd 326 | prejedctmnouteaidt fxom ptise el €fid-~ldnd haxbase
chassis 210 and a front half portion 222 that is approxi mately as
_ 322 at a - central position and a bottom position,
respectively. A spring hook. piece 328 projects toward
bottom-rear side from a bottom-center portion of a projection
327 that projects toward the bottom-front side from a éentral
portion of the portion 321 of the swing support plate 320.
Further, a pin 329 to be qontrolled projects inward from
an end portion, on the side opposite to the opening of the
bearing recess 323, of the top portion of the left-hand arﬁ
322.
The auxiliary chassis 220 has a rear half portion 221
that is lower than the bottom plate 211 of.the base chassis
210 and a front half portion 222 that is approximately as
high as the boitom platejzll. A projection wall 223, which
projects froﬁ a rear;center portion of the rear half portion
221, is:fo:med with a spring hook pdrtion.224..
Shaft support pieces'zzs project upward from the front- .

half portion 222, at positions closer to its right and left

. ends, of the auxiliary chassis 220, and top portions of the



high as the bottom plate 211. A projection wall 223, which projects froma
rear-center portion of the rear half portion 221, is fornmed with a spring
hook portion 224. Shaft support pieces 225 project upward fromthe
front half portion 222, at positions closer to its right and left ends,

of the auxiliary chassis 220, '‘and top portions of the

19 respective shaft support pieces 225 are formed with cut-like shaft
support portions 226 that are open on tH& front side. Wth the above
structure, tHeShRasidve ShaftssuPRPEE Piesre 22 arenfpraed ¥ibhi et bike he

arns 322 of the sw ng support . plat 20 _are rotatably engaged with, {he

shaf t supportsmad%} ﬁ“&?é’r%g@qﬁ&?‘nér 22 pFH@H Pﬁetﬂge?o%“p‘g\??? st"t‘{ﬁe‘.
coi 1 ed spring 330 TN GG PIRe A AP BTk IS TREPEERY 1k WAL of
the swing su 8 ! €  nSPhLN o] oLkl .

auxi |i arg ch?sa'}sllxts % %\ﬁ%%&%&q’dkpoggwgég rgg‘tqgt %stz)ga‘]%f%?%e Jés& v%%%rﬁ rom
the right si ' rt o] L NG A t t 0 t lnthis
direction i s%dggpegéghe% hgoFggg?‘%n% § b:he ‘ng’;?l S‘ﬂ{%ﬁhgf‘e‘ t%[eﬁgémﬁhg

support pl at @o¥d digt 226t ERat carétfciﬂgeg ¢h the tdp ?grtﬂanﬁs 88" th@ s1f Of

the auxiliary chassis 220 (see Fig. ). The annu grooves 315 of the
respective Waeplpsr¥lpldced hg2publft- ithe ohlrilBdPy achakeliat FJQ. engagecs With

the bearing recesses 323 of the swing support plate 320, whereby both end

tension coiled spring 330 is tensely provided between the
spring hook piece 328 of the swing support plate 320 aha the
spring hook portion 224 of the auxiliary chassis 220, whereby
clockwise rotational force (as viewed from the right side! is
exerted on the swing support plate 320. A turn in this
direction is stopped when the lower.endzof the portion 327 of
the swing support plate 320 butts the top sufface of the
front half portion 222 of the auxiliary chassis 220 (see Fig.
27). The annular grooves 315 of the respective wheels 312 of
the pull-in roller 310 are rotatably engaged with the beéring
recesses 323 of the swing support plate 320, whereby both_eﬁd
pbrtions of the pull-in roller 310 a:e"rotatébly supported by
the top portions of the arms-322 of the swing support plate
320, respecﬁively. 

A loading‘mbtor 340 is disposed on.the rear half portion
221 of the auxiliary chassis 220. A worm gear 341 is fixed
to the rotary shaft of the loading motor 340,.andlé pulley

342 is formed so as to be integral with a left end portion of



portions of the pull-in roller 310 are rotatably supported by the top
portions-of the arnms 32.2 of the swing support plate 320, respectively.
A loading notor 340 is disposed on the rear half portion 221 of the
auxi I'iary chassis 220. A wormgear 341 is fixed to the rotary shaft of
the | oading notor 340, and a pulley 342 is fornmed so as to be integral
with a left end portion of ' 20-t he
worm gear 341. A belt 343 is wound on tR® pulley 342 and the input stage
of a roller §&e vorm geasndtkti Agbedta34g| s Hound om §bhegrpulhey 242 and

rotatably supported by the support shafts 325, 326, 22.8, etc. The final
stage of the ®N| 1BPUYe&EagRai It 380 gRRR @ igeffonEising n@fp @ | -in

ITer 310. Theref the | padjng notor 340 is drj he pyll -i
ol lor. 310 PAUaidtgs §F 2 4o0Ee oFReF GuR EPERRaDLEo upkorted Bkl e,
bl ock 360 shown in Fig 17 is.pl aged . tiqn of, the b i
210 oxcept | PAPRERF FOpfLE, 3257 3287, B35, arBl e By SHRGL TR

t b te .3 s Of qet tl Lyl 1 ort
Subttrate  agbiiem,aoar Rl ) ARENEE, FLeR hT AT B UL TR

support substiahar339p. Tmereﬁa%epahneﬁueﬂ@rroa?da% mdker3380i fs WIS, Y

shaped |ike a rectangle that is l'ong in the right-left direction an ‘has
a cut 371 thahd puhacihedolle? 380! L3 rogité@Wwid the FAr gdaf ttrain

direction and extends froma central position to the
350. '

A centering block 360 shown in Fig. 17 is placed on a
top portion of the base chassi% 210.except ité réar portion.

The centering block 360 has a main support substrate 370
made of sheet metal and a plastic auxiliary support substrdte
380 to be attached to the bottom surface side of the main
support substrate 370.

The main support substrate 370 is generally shéped like
.a rectangle that is long in the righi-left.direction and has
a cut 371 that is located in a dentrallportion in the right-
left direction and eitends.from a central position to the
rear periphery in the front-rear direction.

The main support substrate 370 is formed with six guide
slits 372¢, 372r, 373t, 373r, 374¢, and 374r that extend in
the ‘right~left direction. The:guide slits 372¢, 373, aﬁd
374t are to'guide movement..of a left-hand centering memﬁer .
(Gescribed later) in the right<left direction.. The guide

- slit 372t is formed at -a left-side-pqsition closer to the



rear periphery in the front-rear direction. The mai n support
substrate 370 is forned with six guide slits 372[err], 372r, 373[err],
373r, 374[err], and 374r that extend in the right-left direction. The
guide slits 372[err], 373[err], and 374[err] are to gui de novenent of a

| eft-hand centering nenber (described later) in the right-left direction.
The guide slit 372[err] is formed at a j.eft-side position closer to the

the T ront endtERACa Sidee S oBPAF, st A e GEotrRl 4 o ebed Tor °
h f s
posi t1on. ThEZgEr 09 ey ShEhA S 14538 oTBYeROES O mﬁé"érr%ﬁ?‘%'f p

right-hand cepahf’the cBREBE' is(dgAQr th€dqukabesliti 974& hes kbghed sh! a
direction. The guide slit 372r is forned at aright-side position closer

to the frontread, ehliepgytiénshtt a318Etleidé0pERUtabna PPAL! gaidel @19k st O
the front end and a little closer to the'left side than the center is, the

guide slit 3322x|s37drpedndn3vie aeertonguidet moweménsd oEghAt rs.lgm-hand
posi tion. Further, escape el ongated hol-es 375[err] and 375r that are
| ong in the reghterthg dmembéron{desctibedd latéxjt- indethed rightt-leifde
portions of a front end portion of the main support substrate 370. Cuts
376[err] and @¥Bectien{ or Rbe guidee slfitord7periphformaed odtt Ae righuestidee
escape el ongat ed hol es -
-posztxon closer to the. front end, the guide slit 373r is
formed at a position closer to the front end and a little
closer to the left side-than the center is,.the guide ¢lit
374xr is formed in the rear end portion at a right-side
position.

Further, escape elongated holes 375¢( and 375r that are
long in the right-left direction are formed in left-side and
right-side portions of a front end portion of the main
‘support substrate 370. Cuts 3760 and 376r are formed at the
front peripheries of the respective escape elongated holes
375¢ and 375r on the center side. Fu;ther, an escape

" elongated hole 377 that is so long in <the right-left

" direction as to almost covers the entire widih'of the main
support substrate 370 is formed in the main support substrate

-at a position a little closer to the front side ‘than the
center is in the front~-rear direction.

A support shaft 378 projects downward from a central

portion of a front end éortion of the main support substrate



375[err] and 375r on the center side. Further, an escape elongated
hole 377-that is so long in the right-left direction as to alnost covers
the entire width of the main support substrate 370 is formed in the main
support substrate at a position a little closer to the front side than the

center is in the front-rear direction. - A support shaft 378 projects
downward froma central .portion of a front end portion of the main support
substrate 22 22 370. Two

centering neﬁﬁ@%% 3901 and 390r are supported by the nain support

bstrate 370 ' i ghty- f1_ i '
centerng menbers JEOCEREPEIE Heuncs Moot Bl 3908 ded bbbl pT e o,
t hat j ect : i _ t .and, of
min por t ond B ERERREE SYBEEratt IO NS | ko PeonBbable R LRETLLENL O

respectivel y.jelfte dPeFddtidr S, TREPEEREEPnG2REMBERST 390F BAG IARK WAFd i ons
392[err] and 392r, that is, the rear periphery of the rack portion

392[err] of tdeX qidrtinit GIMerdmD IFPaha9QIRiJdct aifvdie ddctother
peri phery of the rack portion 392r of the right-hand centering nmenber

390r, are forfireth wolhtienk, tebdder 363[ ehe] faont3end, bEspaxdiin \Wytidhdi n
394[err] to be guided that projects fromthe top surface, at a position
cl oser to tha91fir cmd edfllrofthake arm nlorgg t inntheél [fxont -akeatrhaliwddt iwmd
centering nenber 390[err] is slidably engaged with the above- nentioned
gui de slit 3rBspectivedypi rilisePexiphoricse gpposed timeach other, of the
rack portions 392¢ and 392r, that is, the rear periphery of
the rack portion 392¢ of the left-hand centering member 390¢
and the front periphery of the rack porﬁion 392r of the
right-hand centering member 390r, are formed with rack teeth
393¢ and 393r, respectively. A pin 394 to.be.guided that
projects from the top surface, at a position closer to the
front .end, of the main portion 3910 of the left-hand
centering member 390¢ ;s slidably engaged with the above-~
mentioned guide slit 372¢. - A pin 395¢ to be guided that
projects from the top surface of a tip portion of the rack
portion 392¢ is slidably engaged with the above-mentioned
guide-slit 373¢. A pin 396¢ to be guided that projects.from .
the to? surface of a rear end portion of the main pbrtiqn;-'
3912 is slidably engaged with the above-mentionéd guide}slit..:
3748 . Further, a pin 394r to be guided tlhat projects from . .

“the top surface, at a position closer to the front end, of

the main pdrtion 391r of the.right-hénd centering membexr 390r -



projects fromthe top surface of a tip portion of the rack portion
392[err] ~is slidably engaged wth the above-nentioned guide slit

373[err]. A pin 396[err] to be guided that projects from the top surface
of arear end portion of the main portion 391[err] is slidably engaged
with the above-nentioned guide slit .374[err]. . Further, a pin 394r to be
gui ded that projects from the top surfag,ﬁ, at a position closer to the.
front end, of._the nyi L f right-band.centeri er
3001 is 'd¥iddH1y BRghis8A A e bBByh-Aghi BRE TGN Sl STPR"
above- nention [ S kbt 13 72k 3 ' s b | Ged a Lec
fromthe top E&?"?ggé%(#ltbabféi f'o%er%\i%{nd%ogg?ﬁgeggcﬁr%grp [ or?tcgb%‘r&:’fghgl ‘it’gfabl y
engaged Wi t g tifp apO¥EISRNGEOPRE FHERCpSEtioR 7352 ALPI 91%&551%09_19&99&' ded
that projects fromthe top surface of a rear end portion of the nain
portion 391r witls tkadhowngegad osidd) gulide slidee3rBeti onegiguBderstotbe74r .

Circular-rod-like insertion detecting pins 397[err] and 397r project
downwar d frongdided thdtpgrojectsoffitdwe the ntppr tsunface3Adf ear Jremxyl Adr of
the centering menbers 390[err] and 390r, respectively. Crcular-rod-Iike
centeri ng shafaxti@o@fethe, madBrport3ian] 891, iarsl 3hlpengageddwihhatbef r om
portions a little closer to the front side than the center is in the
front-rear dhexaimentimngd guidsaslditd 3@4rei ons of the main portions
391[err] and 391r, respectively. A synchroni zi ng pinion gear 400 is
r ot at abl y suppor t e(;j.rcular-rod-like insertior_l detecting pins 397¢ and 397r -
project downward from front end portions of the main portions
391¢ and 391r of the centexring members 390¢{ and 390r,
respectively. Circular-rod-like centering shafts 398¢, 398r,
3992, and 399%r project downward from portions a little closer
to the front side than the center is in the frofzt-rear
direction and from rear end portions of the main portions
391¢ and 39%1rx, respectivel};.

A synchronizing pinion gear 400 is rotatably supported
by a support shaft 378 of the main suppbrt substrate 370, and
meshes with the rack portions 393t and 393r of the respective
centering members 3902 and 390r. Thérefore, the two
centering members 39001 and 390r move at the same time in
opposite directions in the right-left direction.

A tension coiled Spr.i.ng 410 is located in the above-
mentioned escape elongated hole 377 of the main support

substrate 370 and is tensely provided between the two

centering members 390¢ and 390r. Therefore, the tension



by a support shaft 378 of the main support substrate 370, and neshes with
the rack -portions 393[err] and 393r of the respective centering nenbers

390[err] and 390r. Therefore,, the two centering nenbers 390[err]
and 390r nove at the sane time in opposite directions in the right-Ileft
di rection. A tension coiled spring 410 is located in the above-

mentioned escape el ongated hole 377 of t € mai n support substrate 370 and

herorsely broxifed SSLINS WP eddRs LAY BLhg- R WY YY), 200 08

spring 410 c eg .t terl r n 90 e.located at
pring 410 capgene! NOSAULTINIIEIDELS ROLET thed O W) oddt dod ORaLE

position where they "are cl osest rin Stateé no o

force is applg her el o ( qﬁ?gﬁy %%Q| Ir 2

supported by t ee%a?é £p%$??%w&?%§%?§rr an?° 91rssa%P?E§F§ ?ﬁggéggﬁd
positions, of the rseRPRELbYSs CERDET aRd TRBRC 3 YUgHddte by %he mhint e
| ock nenbers 420[err] and 420r, one corner portions of main portions

421[err] and pdrdiondad9 B and 39k, 28€ EREIPXEr@ieland r?'o%ti&libﬁrs, 8fCthe
rotatably supported by the insertion detecting pins 397[err] and 397r at
their proxi netegppsdtivascentapngi nehbers 39digarandd3sdke pimms [ goek and
422r to be pressed project downward fromthe main portions 421[err] and
421r at thei rmémbents £20heandar2lmnone expmelri pekyionsuofhmainepgattonst

pi eces 423[err] and 423r project upward fromthe main portions 421[err]
and 421r at 4k rard dé2ior that parei phanarespdcabprdyindvely ohrianghdar

springs 4241 and 424r are provi ded between the
are rotatably supported by the insertion detecting pins 397¢

and 397r at their proximal positions, respectively.
Circular-rod-like pins 422¢ and 422r to be pressed project
downward from the main portions 421¢ and 421r at their front
corner portions, respectively.' Further, engagement pieces
423¢ and 423r project upward from the main portions 421¢ and .
421r at their side corner portions, respaectively. Torsion
‘coiled springs 4240 and 424r are provided .between the
engagement pieces 423¢ and 423r and the main portions 391¢
and 391r of the centering membexs 390¢ and 390r,
respectively. The torsion coiled springs 424{ and 424r exert
counterclockwise rotational force (as viewed from above) on
the left-hand ldckfmember 420¢ and ciockwise rotational force -
(as viewed from above) on the right-hand lock member 420r.
Therefore, in a staté that the two centering members 3%0¢ and

390r are closest to each other, the engagement pieces 4232

and 423r of the lock members 420! and 420r are in engagement



engagenent pieces 423[err] and 423r and the main portions 391[err] and
391r of - the centering nenbers 390[err] and 390r, respectively. The
torsion coiled springs 424[err] and 424r exert counterclockw se rotational
force (as viewed fromabove) on the left-hand | ock nenber 420[err] and

cl ockwi se rotational force (as viewed from above) on the right-hand | ock
menber 420r. Therefore, in a state thaﬁ5the two centering nenbers 390[err]

and  390r ar%cdklp%%%bgaeigggFlgé od LJ%O‘EBgéﬂé@éﬁt&§%‘istﬁ%3l:§££]3769!'“1

423r of the |l o err] r are in engagenent

25 with the pgid PRYGESoPPRER téséQ% h@1o0aRed Chold® @¥isy 3ZRkeriisr and
376r of the escape elongated holes 375[err] and 375r, respectively.

Therefore; ifedgdcrivedlgie, PREraRYes | g tRIderstat)| ethb e e ngr €

prevented from noving in such directions as to go away from each other.

The auxili ar ynesbzs t 3800sandt SRFO are brewentedr fiomt movidg in such
approximately 1/3 of that of the main support substrate 370 and a | ateral
width that i sliagotdadnsatas yoegoahwayofromteachtothertter. The aUX|I|ary
support substrate 380 is attached to the bottom surface of the main
support substrat &h@7euxihiiarneunnaty puhsticaber B GIopefrpntinyesooridite
accommodat ed |n a t hin space forned between the main support . substrate 370
and the auxi I4h# sspp%mr% Z of thaEsc%%et%‘leit’§aBBl[%}Hﬂ°%d

380 ot posit FORSLEAS 3P TR0 Egrﬁtﬁl’:gih‘é{dﬂt‘tﬁhettl%&xl‘":ﬁlg% SFERF AL MR Lo as
to to that of the latter. The auxiliary support substrate 380
is attached to the bottom éurface of the main support .
substrate 370, and the centering members 390¢ and 3%90r are
accommodated‘in a thin space formed between the main support
substrate 370 and the auxiliary support substrate 3?0. |
Escape slits 381¢ and-jsl; are formed in a rear end
poxtion of the auxi;iary support substrate 380 at positions
distant from each other in the right-left direction so as to
extend in the right-left direction. The left-hand ceﬁtering
shaft 398¢ and the right-hand centering shaft .398: are
inserted in the escape slits 3812 and 381lr, respectively.’
fﬁe bdttom surface of the-aukilia:y Support substrate 380 is
formed with a recess 382 that e#tend' in the right-left
‘direction (see Fig. 17). The recess 382 is so shape& as ﬁo
approximately conform to the top portion of the rubber roller
314 of the pull~in roller 310, that is, the recess 352 is so

shaped that the top poxtion of the rubber roller 314 can go



extend in the right-left direction. The left-hand centering shaft 398[err]
and the right-hand centering shaft 398r are inserted in the escape slits
381[err] and 381r, respectively. The bottom surface of the auxiliary
support substrate 380 is formed with a recess 382 that extend in the
right-left direction (see Fig. 17). The recess 382 is so shaped as to
approxi mately conformto the top portion_of the rubber roller 314 of the
pull-in roller_310 that is, the reces46382 is so shaped that the top
portion of th&" F%bﬁ%r rol l er 314 can go

tzﬁeI Pﬁ gn“rear dlbrec'fll % %#(ge# @é‘hs SWD e%dP%O fgsf‘égbggﬁril ggg%?lbhh
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t he front-reaéurEAéscafOEne ﬁ%@f?vﬁ’?é&éé}?’&xﬂé&ﬁam Ugpey d 6&9{316 ©ohoP

surface of the maln support su 0 are enga ed w t

respective slthé ¥of loF heleuttedr1l 0 TREGRIde I dBIIA 309 iideFotm@aswi€nbl e
within the length of the slits 431 to be guided. A tension coiled spring

433 i s tensel yhresogildes QsSawesn béIEgﬁ'ﬂdédSbmehdiﬁQ amd the frontsyeaert
substrate 370, to exert forward noving force on the node slider 430. As
aresult, |r1duréeﬂfnnhatThneetbénsféBQeprpje@mﬁhgempwandufnunkthé|dep
430, it is located at the front '
surface of the main support substrate 370 are slidably
engaged with the respective slits 431 to be guided, to render
the mode slider 430 slidable within the length.of the slits
431 to be guided. A tension coiled spring 433 is tensely
provided between the mode slider 430 and the main support
substrate .370, to exert forward moving force on the mode
slider 430. As a result, in a state'that no other force is
applied to the mode slider 430, it is located at the front
end of its movable range at-which the rear ends of the slits
431 to be guided are in contact with the respective pins 432.'
The mode slider 430 is formed with a slit 434 extending
in the right-left-direction. In a state that the mode slider
430 is located at the-fiontvend=of its movable range, the
slit 434 coextends with a guide s1it 3748 that-is fdrﬁed in
the main support substrate 370 and a centering shaft 990 .
that is supported'by the centercing ﬁember-BSOQ'at a rear end

position is insertéd in the slits 434 and 374¢. Escape cuts

435 and 436 are formed at the front periphery of the slit 434



end of its novable range at which the rear ends of the slits 431 to be.
guided are in contact with the respective pins 432. The node slider
430 is fornmed with a slit 434 extending in the right-left direction. In a
state that the node slider 430 is located at the front end of its novable
range, the slit 434 coextends with a guide slit 374[err] that is fornmed in
the main support substrate 370 and a cen2®ring shaft 399[err] that is
supported by tige T L 3OUET lach! 8thed’ £0d eOSidigit 1S s
inserted in the slits 434 and 374[err]. Escape cuts 435 and 436 are forned
at the front pareghaon.of tRe stdf 4We right-hand peripheries of the

27 at positions apart fromeach other in the right-left direction.
As for the rirgspebtidepescaper cats 4835 ahd 436s5peetrvpoztdons d3S5a 43k and
436, rear portions 435a and 436a are a little deviated fromfront portions
435b and 436b43fe ake aipittladeviavezsh frpow front p@Skicmsl 4w ande 436b
connected to the 435b and 436b via slant portions 435c and 436c,
respectively. to  theFurigidr | ande thele redrdeporions #dbeedandt 43Gaam@rend
position, with a control slit 437 extending generally in the right-left
direction. TReEnpgrteel to mhe43?sbon§rist4§63f via silgnt- pergipbet tdRcsamd a
| eft-hand portigon 437b, and an internmedi ate portion 437c .that connects the
two portions 4395, RAREPES¥AVeIKe right-hand portion 437a is closer to the
];)E)(r)tr]}[onsilg$ct ihg‘”itn ﬁ;ﬁg‘é&,h%ﬁg R8GL' 8054312455 20960804 SEMEYXELE ena

position, with a control slit 437 extending generally in the

right-left direction. The control slit 437 cdnsists of a
right-hand portion 437a, a left-hand portion 437b, and an
intermediate portion 437c that connects the two portions 437a
and 437b. The right-hand portion 437a is closer to the front
side than the left-hand portion 437a is and the intermediate
- portion 437c is inélined.

lFurther, a projection 438 projects downward from the
mode slider 430 at the rear-left end. |

A left end portion of a judgment 1eve; 440 is rotatably
connected to the rear end of thé left-hand centering member
'3902. A pin 441 to be controlled that-projécts upward from
the judgment lever at an intermediate position is slidably
engaged with the control slit 437 of the mode slider 430. A
piece 442 to be presséd projects downward from the judgment -
lever 440 at the right end. ’ |

A switch substrate 450 is supported by the top surface



Further, a projection 438 projects downward fromthe node slider 430 at .
the rear-left end. A left end portion of a judgnent |ever 440 is
rotatably connected to the rear end of the |eft-hand centering nenber
390[err]. A pin 441 tq be controlled that projects upward from the
judgnent lever at an internediate position is slidably engaged with the
control slit 437 of the node slider 4302\ piece 442 to be pressed

rojects do rd fr t ' ver Polals . A
gwi![ch subs}[Mrz)\(;i'tlaea Q{@S sf}pép%%y 4€ea tforgb%%ura%nééc@%l{e% oepq"he main
28 of a righ fDOL L4l ashpont (o] Ty . '
substrat eI g?(tf@ofﬁfe&té&%us Se\M EZRés 4 Qgﬁg3g§|rsgl %*%ls%é(}g%%agglf%ggg%%ech

substrate 45Q;$Qc3%d SnPEhePSEEEch ABs Ak AstPsol Ast B8 bé Whad&d teron
direction. PartsS 45l a-453a to be pressed of the respective push sw tches

451- 453 sonewah otheireGhn thenribhtilapt Qerécbioy. of pdies NEs Ta-s4AFFWrdo
substrate 370. A switch pressing piece 460 that projects upward fromthe

front peri phaey priesisked bifgthehzedpeetieei pgsh newbirhdd 045 b4 53 donmwhiat: t he
front periphery of the main support substrate 370. In a state-that the
centeri ng nepredject39o@emr | thad B&mt aperipberyt 06 ebbé avdin, suppdmsft
end portion of the switch pressing piece 460 pushes the part 45la to be
pressed of tisabstziatenididh 454 switehspregaingnpipeet 16A iWhat @raiattsn the
| eft of and adjacent to the part 452a_to be gressed_of t he push sw tch
452. upward from the front periphery of the right-hand centering
member 390r extends along the front periphery of the main
support substrate 370. In a state that the centering members .
390¢ and 390r are closest to each other, the left end portion
of the switch préss;ng'piece 460 pushes the part 45la to be
pressed of the push switch 451 and its right end portion is
located on the left of and'adjacent to the part 452a to be
pressed of the push switch 452.
The centering block 360 as described above is placed on
a top portion of the base chassis 210 except its.rear-end. .
portion. In the initial state in which neither the disc 101
(12-cm CD) or 102 (8-cm CD) is loaded, the rubber:roller 314 :
of the pull-in roller 310 resiliently contacts the bottom
-surface of .the auxiliary substrate 380 of the centering.block .:: e
360; more specifically, a top portion of the rubber. roller
314 is located in the recess 382.. -

A control slider'470 is-supported by a left end portion

of the top surface of the base chassis 210 so as to be



The centering block 360 as described above is placed on a top portion of

t he baseschassis 210 except its rear end portion. In the initial state in
whi ch neither the disc 101 (12-cmCD) or 102 (8-cm CD) is |oaded, the
rubber :roller 314 of the pull-in roller 310 resiliently contacts the

bottom surface of the auxiliary substrate 380 of the centering.blocck
360; nore specifically, a top portion ofzg he rubber roller 3.14 is

| ocated in the s 382.. control. sljder 470 is supported by a left
end portion 8+£$%§f?obnsﬁ??a££9%% e 5 e?%ﬁ¥§§§is 210 so as to be

29 slidable in thepfr -1 e j rect N ks apd 15,
the control sli derAél. g@&‘fé ﬁ?oérdir}%% V\H)hrhnadn 1e 'ong?%t e Q‘h\M(%Ioé' igfatgﬁa#%losg ong

in the front-forRed Wi€Rdn Ul ARyNcRd KR! X780t tRaceld "BndqH the" fronthe
el ongated hole 471 has a rear enid portion 471a that is wider in the

lateral directégp dizecthenotdpprasdmatelyt dd. a Teentkallt gowidiewr.i pheny of
the portion 471b, i.e., the portion of +the elongated hole 471 excluding

the rear end pbohgated Hule 47 hasmadrearhendpotidh a4 that isTheder
| eft - hand periphery of the control slider 410 is fornmed with a cam piece
473 that is |libngthe latefabndirectioni thani the adthepoportbonad?ibt | eTheoser
to the rear 'side than the center is. ~The campiece 473 is forned with a
camslit 474lefiathand qetsiphany alfl the ipartddn ddlby, ehre di ridw powrtidhneofcam
slit 474 consists of a slant portion 474a whose hei ght

- the elongated hole 471 excluding the rear end portion 471a,

is formed with rack teeth 472.

The left-hand periphexry of the control slider 470 is
formed with a cam piece 473 that is long in the front-rear
direction at a position a little closer to the rear side than
the center is. Thé cam piecé 473 is formed with a cam slit
474 that extends genexally in the front-rear direction. The
cam slit 474 consists of a slant portion 474a whose height
decreases toward the front side, a front horizontal portion
474b that is connected to the front end of the slant portion 
474a and extends horizontally, and a rear horizontal portion
474c that is connected to the rear end of the slant portion
474a.and extend horizontally. The pin 287 to be controlled
(see Fig. 12) that is provided on the swing base 280 of the
chucking mechanism 270 is slidably engaged with the cam slit
474. |

A switch pressing piece 475 projects leftward from the

left-hand periphery of the control slider 470 at a position



decreases toward the front side, a front horizontal portion 474b that is
connected to the front end of the slant portion 474a and extends

hori zontally, and a rear horizontal portion 474c that is connected to the
rear *end of the slant portion 474a and extend horizontally. The pin 287 to
be controlled (see Fig. 12) that is provided on the swing base 280 of the
chucki ng mechani sm 270 is slidably enga wth the camslit 474. A

swi tch preSS|ng pi ece 475 égcu cts left d fromthe left- hand per i phery
of .the contro® Lveke digt TR thefront periphery of the cam piece

ont &1 e P78 FHRTeRSRs' BBk, DopARetaphel K1aR WM ey [ Bho08et e
cam pi ece 47%@&{& dif ¢t QBAECde LRe SOGR MM ey ebefle! bgbsad”

other in the rear  diféction A Tolfer control prece

ncl i ned_and ¢ it benbeasHaT b riRdd bRl SabRWbHES iRNeRY Phohbergapt rol

slider 470 at a position closer to the front side. In the 1initial state,

the control sdisiesedif. i s 4 ogal2eraledriadl Oplecend 7ol 1S ifRu3bka range

and the rear end of the roller control piece 477 is opposed, fromthe
front side, tpxdjwcyd rea2RAriofbem iy Nekkehand péeipheriy cfupheréoptodéE 320

of the pull-in roller block 300 (see Fig. 27). A tension coiled
spring 480 | ssticterel|47prayidesbditirercldder tas echEhafaont Aidend Imethe
control slider 470, and provides
initial state, the control slidex 470 is located at the front
end of its movable range and the rear end of ﬁhe roller
control piece 477 is opposed, from the front side, to the pin
329 to be controller of the swing support platé 320 of the
?ull-in roller block 300 (see Fig. 27). | |
A tension coiled spring 480 is tensely provided between
the base chassis 210 and the control slider 470} and provides
moving force for urging the control slider 470 toward the
front side. |
A pinion gear 490 is supported rotatably by .the base
chassis 210 so as to be located in the élongated hole 471 of
the control slider 470. The pinion géar 490 is engaged with
the worm gear 341 via the slider gear train 500, whereby the
pinion-geér 490 is rotated being driven-by-the_loading motor
. 340. .In a state that the control slider-470'is located at
ﬁhe_fronﬁ end of its movable range, the piqiohngear,490.is el
located in the reax end portion 47la of-thé eiongated;hole

471 and is not in mesh with the rack teeth 472. If the



nmoving force for urging the control slider 470 toward the front side.
A pinion-gear 490 is supported rotatably by the base chassis 210 so as to
be located in the elongated hole 471 of the control slider 470. The pinion
gear *490 .is engaged with the wormgear 341 via the slider gear train 500,
whereby the- pinion gear 490 is rotated being driven by the |oading notor
340. In a state that the control slidegi470 is |located at the front end

| ocated jn_the rear

fi bl , th i nLQn. ;e d
Cortion avia onERAt shifaP A 8 sndsRiy mayess e AT cutrtyy TRet ABOTECK
h 472. . s o3 | ,sl]
El(;gt slightly %r%e\'/%éés]’er%ké? \%?’hwfrf gr%atrhé_ggbg%es s‘f%tmee,s}f ﬁ"é‘t | #%ggéégr t%SBHer-
comes to neshigétgftgﬁérég*%fé¥ﬂ id£1249%.the control slider 470. A

push switch 5 i s disposed on the top surface - of a left end portion of
the bottom plate 21lp0éh t @i E@ASSSLASS | §1spdded PPk %@%@ﬂ;kﬁ‘ffé‘céeﬂfry

position in the front-rear direction. A part 510a to. be pressed of the

push switch 5l@fe pard gdriloh OEetheobétebcpl sl 119 @FPenedpakeodnhlsisear
side, to the switch pressing piece 475. A manual ejection |ever 520

shaped |i ke a2ph ahpptrbRimatelyoay &ancentralopositdondiirecthenfironsdppart ed
by the top surface of the bottomplate 211 of the base chassis 210 at a
position cl osdirectidme. | X pagtdSdDat he betpressedicf 2he pushsswibtche510
novable in the front-rear direction. The |eft-hand : _
" projects to the front side, and is opposed, from the rear
side, to the switchlpréssing piéce 475. .
A manual ejection lever 520 shaped like a: plate that is
long in the front-rear direction is supported by the top
surface of the bottom plate 211 of the base chassis 2i0 at a
position closer to the left end of the bottom plate 211 so as
to be movable in the front-réar direction; The left-hand
periphery of the manual ejection lever 520 is located on the
right of and close to the pPinion gear 490, and part of the
left-hand periphery is formed with rack teeth 521 (see Fig.
15). | | -
Usually, the tensile force of the tension colled spring
§22 ‘that is tensely provided between ﬁﬁe manual ejection
~lever 520 and the bottom plate-211 of the base chassis 210
causes the manual ejection lever 520 to be lo;ated at thé
front end of its mbvable range. If the front end pbrtion of

the manuval ejection lever 520 'is pushed rearward when |

necessary, the manual ejection lever 520 is moved rearward,



peri phery of the manual ejection lever 520 is | ocated on the right of and
close to.the pinion gear 490, and part-of the |eft-hand periphery is
formed with rack teeth 521 (see Fig. 15). Usual ly, the tensile force
of the tension coiled spring 522 that is tensely provided between the
manual ejection |ever 520 and the bottom plate 211 of the base chassis 210
causes the nanual ej ection | ever 520 tdde |ocated at the front end of its

FEVSBLEe&aPEZ FRPRREE TRERLosR) SeRectan if R s Ieb. PLAsBR, §ehB e
rearward, rotate it iﬂgotpg runlggdﬂﬁsrea¥ﬁEQ€1§§Ck Eesth 521

.cone to nesh MA h tﬂe prnron gear otate it e unl ohdi ng

direction, i.gount&PETSELAAEMEs vhSReY 2rBH fawtveabowmemz Enﬁ!bﬁi on

gear 490 is rotated I h t-he unl oading direction, - the worm gear

rotated via theaslddtprisgeatatedi in A hmbaungr%g@éhdn} tutéweco&mngeargear
490. The rotation of the wormgear 341 causes, via the roller geafr train

350, ‘the pul |34D ioldaratdd vilanthbeslideadjegr dirasint 500, thateis, efbagkdi se
when viewed from the left side. - As shown in Figs. 19 and 20, the

| ock nmenber s “Rth ethd panriond Hdarak8or ot The gt stijgrorifedhey wblem eant 34bd
portions of the centering nenbers 390[err] and 390r, respectively.

Rot ati onal feauses; yigxsheetoblerggamnftralia 850k vheripwld ~420koddpxadtio 420r

by a spring nenber _ (not shown). More  specificalily,
in the unloading direction, i. €., clockwise when v1ewed from

the left side.

As sthn in Figs. 19 and 20, the lock members 420¢ and
420r are rotatably supported by the front énd portions of the
centering members 390¢ and 390r, respectively. Rotational
force ‘is exerted on each of the lock members 420¢ and 420r by
a spring member (not shown). More specifically,
counterclockwise. rotational force (as viewed from above) is
exerted on the left-hand lock member 420¢ and clockwise
‘rotational force (as viewed from ébove) is exerted on the
right-hand lock member 420x.

In the lock members 420¢ and 420r, one corner portionﬁn
'of-the-main portions 425t an& 425r that are planér and
approximately triaﬂguiar Aré rotatably supported by the
centering members 390¢ and 390:,'respectively. The pins.422¢1 .
and 422r to be pressed, which serve as. positioning members,

project downward from the main portions 425¢ and 425r at

another corxner portions, respectively. Further, the



countercl ockwi se rotational force (as viewed fromabove) is exerted on the
| eft-hand | ock nenber 420[err] and cl ockwi se rotational force (as viewed
from above) is exerted on the right-hand | ock nenber 420r. In the
| ock nmenbers 420[err] and 420r, one corner portions. of the nmain portions
425[err] and 425r that are planar and approximtely triangular are
rotatably supported by the centering nmemdgrs 390[err] and 390r,
respectively. ' 4 ] d r b I I~ah [V,

e n%%?%f'éﬁ% ré@é@%& 423¢ aé'l%fz 43 5 PEr8" £386Haett cH ﬁrge ﬁa?ﬁan d

positioning ne j.ect  downwar romtihe malfn portions [ err

425r at  anotfere i &R 8510 PYd OfFir LESREE! IMMatning FEEASE  pokbons,

33 engagenent” pi eces 423[err] and 423r are provided on the maln portions
421 err] and fggéeé%iﬁ ;Femaini ng corner portions, respectively.

The main support” substrate 370 is fornmed with the escape slits 3.75[err]
and 375r that are tWaGdih Qppbrehsubettatdliz7?ecisoforniéd wEngharascapes
376[err] and 376r are fornmed at the front peripheries of the adjacent .end
portions of té&kitescHIB? Slanks 375ker thasndaty Srlongesiact thel yrighthkeft
engagenent pieces 423[err] and 423r of the |ock nenbers 420[err] and 420r
are |ocated ditddinidhe Blunmpngdemend’sudsr B768dasds376reapecfomed¢. atin a
state that the centering nenbers 390[err] and 390r are closest to_each

ot her, the erhgefisentppesiphardeareof dhe adaceste ensypartions kcthee

eripheries 378[err] and 378r, far. from each other, of the engagenment cuts
276[grr] and € eL§l{ﬁ% 3?5@ and 375r, respecglvely. The e gggement

piéces 423¢ and 423r of the lock members 420¢{ and 420x are

located within the escape slits 375¢ and 375r, respectively.
In a state that the centering members 390¢ and 390r are
closest to each other, the engagement pieces 4232 and 423r
are caused to engage the peripheries 378¢ and 378r, far from
each other, of the engagement cuts 376f and 376r by the
rotational force éxerted on the lock members 420& and 420r,
whereby the centering members 390¢{ and 390r are rendered in
a state that th;y cannot go away from each other ahy further,
i.e., they are locked. |

if in this state the disc 100 ;s ipsertéd into the
apparatus with a correct positional"relétionship that the
ceﬁter lineldf the di;c.loo-ccincides with the center of the
pull-in roller (not shbwnj, the outer periphery of the disc
100 butt the two pins 422¢ and 422r to be pressed aﬁ the same
time (see Fig. 19) and push the pins éutward.' As a result,

the lock members 420¢ and 420r rotate against the rotational



rotational force exerted on the |ock nenbers 420[err] and 420r, whereby
the centering nenbers 390[err] and 390r are rendered in a state that they
cannot go away from each other any further, i.e., they are |ocked.

If imthis state the disc 100 is inserted into the apparatus with a
correct positional relationship that the center line of the disc 100
coincides with the center of the pull-in roller (not shown), the outer
peri phery of the disc 100 butt the tVW)%ﬁ ns 422[err] and_422r to be
pressed at thEoBgReexerked Qmethpgselues. anHopasAPeRaiirALlYut hrdlefs~a

54 T or be._eor MRS oROFRCHEBPOBS L0y FORREEF| FARFRYLSPNADAoFbE ThSRG PR
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422] or 1] “and 95550c ik B0 diGhacdefE TS Rrae and WL BEpERTRA,

di sc 100 and {rr,@ecleﬁ erjgyg, r{@,lg‘efeﬁ, 8RAI fééiiﬁ@%ﬁ%@{e %@ﬁtbﬁ%h??ﬁéeﬁﬁéfg in

such directiohs as t0 go‘ away from each other? e pull-inro r (not
shown) is rofeedadd P30+ fhedHceae)0 into the apparatus. During this

course, the outer periphery of the disc 100 butts the two.

When the: pins 422¢ and 422r to be pressed are pushed by
the outer periphery of the disc 100 and the centering members
390¢ and 390r are thereby moved in such directions as tc go
away from each other,'the pull-in roller (not-shown) is
rotated to pull the disc 100 into the épparatus. During this
course, the outer periphery of the disc 100 butts the Ewo
pins 422¢ and 422r to be pressed and hénce the disc 100 is
positioned correctly.

In contrast, if the disc 100 is inserted into the
apparatus with - an incorrect positional relationship
(indicated by two-dot chain lines in Fig. 13), only one of
the centering members 390¢ and 390r is released from the
locking by the lock membgts 420¢ and 420r and_hence the
centering members 330¢ and 330r cannot move in .such.
directions as to go away from each other. Thus, the disc 100
can be prevented-from being insertéd into the appargﬁus..

Next, loading of the discs 10l and 102 will be described

with reference to Figs. 21-41.



pins 422[err] and 422r to be pressed and hence the disc 100 is positioned
correctly. In contrast,. if the disc 100 is inserted into the
apparatus wth an incorrect positional relationship (indicated by
two-dot chain lines in Fig. 19), only one of the centering nenbers 3901
and 390r is released fromthe |1ocking by the |oek nmenbers 420t and 420r
and hence the centering nenbers 390[errh and 390r cannot nove in such

directions as to go away .f eac er Thus e di sc, 100 can e
prevented from beifdd g1trrse]'r°t g t wil of
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As the 12-cm nserte Into t e appar i on

mout h (not shgu loud ?]utStlomieQEstfaﬁﬁfé "khedNEhéy Zdré M gidased of the

| ock menbers 420[ er and 420r are “pushed outward by the outer perlphery

of the 12-cm CD 1@k €h&dhoatmd dpy PoiVesddinseiraied | imgo i theFi sbpadatus
whereby the |ock nenbers 420[err] and 420r -are rotated cIOCKMAse

and count er alhaeiighs ther £apect iveinouthAY ndtr ehovh) ,t BEretoelyenpins 4aRces
423[ err] and 423r are disengaged rearward fromthe outer _

and 422r to be pressed of the lock members 420¢ and 420r are

puehed outward by the outer periphery of the 12-cm CD. 101

(indicated by a two-dot chain line in:Fig. 21), whereby the

lock members 420¢ and 420r are rotated clockwise and

counterclockwise, respectively. As a result, the engagement

pieces 423¢ and 423r are disengaged rearward from the outer

peripheries of the cuts 3760 and 376r, <xespectively

(indicated by a solid line in Fig. 21), and the centering

members 390¢ and 39br are unlocked.

Then, the outer periphery of the 12-cm CD 101 pushes *he

- insertion deteeting pins 397! and 397re(see Fig.-22), whereby

the centexing members 3900 and-390r_move-;n synéhroniem.with

each other in such direction as to go away frem'each other.

As the centering members 390¢ and 390r move in the above

ﬁanner, the sw;tch press;ng piece 460 moves rlghtward,

‘'whereby its left end portlon separxates from the part 45la to

be pressed of the left-hand push sthch 451 (see Flg. 23).

The output of the push swmtch 451 thus turns to the low



peripheries of the cuts 376[err] and 376r, respectively (indicated
by a solid line in Fig. 21), and the centering nenbers 390[err]. and 390r
are unl ocked. Then, the outer periphery of the 12-cm CD 101 pushes
the =insertion detecting pins 397[err] and 397r (see Fig. 22), whereby the
centering menbers 390[err] and 390r nove in synchrohismw th each other in
such direction as to go away from each er. "As the centering
menbers 390[ err] and 390r nove in the abbVve nmanner, the switch pressing
pi ece 460 nnv%%v?1ghtmard whereby its left end portion separates fromthe
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i nterposed a etween the pull-inro ottom surface
of the auxiligiyi SHIRRAUTE 43eD3Er 2beaBEA éEEékﬁiéb whtn v1bh@d1§r5ﬂ155b4@1 i's
pulled inward by the rotation of the pull-in roller 310. As the

12-cm CD 101 ass ﬂuié eding)\es fncéd hpagend£rthg 12-cm €D 101 is mterposed
and held between the pull-in roller 310 and the bottom
surface of the-auxiliary support substrate 380 (see Fig. 79y,
the 12-cm CD 101 is pulled inward by the rotation of the
pull-in rollex 310.
| As the 12-cm CD 101 is pulled inward, the centering
members 390¢ and 390r are increasingly separated from each.
other and first the part 452a to be pressed of the push
switch 452 is pushed by the switch pressing piece 460. Afterx

- a whiie the part 453a to be pressed of the push switch 453 is

pushed by the switcﬁ pressing piece 460 (eee Fig. 24).

A controller (not shown; a microcomputer, for instance)
detects that the Outputs of the push switches 452 and 453
have turned to the low level, to thereby detect the loading
of the 12-cm CD 101, Based on this detection, a disc
ejection emount at the time of unloading (described later),

d.e.,. stbp timing of rotation of the loading'motor 340 in the

-
L}

unloadlng direction and other thlngs are controlled.

When the 12-cm CD 101 is further pulled in to such an



menbers 390[err] and 390r are increasingly separated fromeach other and
first the part 452a to be pressed of the push switch 452 is pushed by the
switch pressing piece 460. After a while the part 453a to be pressed of
the push switch 453 is pushed by the switch pressing piece 460 (see Fig.
24) . A controller (not shown;, a mcroconputer, for instance) detects
that the outputs of the push sw tches 4?% and 453 have turned to the | ow

| evel, to thereby detect the loading. of 'the 12-cm CD 101. Based on this

detection, &XFeRt &Ghadt | di¥SanB8EETat PEEAPRERE OFORRF odtf nP ( R4
e b D Ty Tl AR TR .
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gui ded to begfoagiedidtr haRsi éeRberid SREMVEN NI90{ Ohhbechakbdhane §5APe
cut 436 of the node slider 430 (see 1g. 26). -Further, the judgnent |ever

440 i s noved Jogt wer Be gagdeletovbbhlbbate@nitra ngosicridi ciiedpdndisiter eby

its pin 441 to be controlled comes to such a position as to engage the

I eft-hand porid ehetdéftohandeesoapeotus| 436437 tiie tirerleider 430 (see
Fig. 26).  Further, the judgment lever 440 is moved leftward
togethex with the centerihg member 390¢, whereby its pin 441
to be controlled comes to such a:position as to engage the
left-hand portion 437b of the control slit 437 of the modé
§lider 430 (see Fig. 26). - |

When the 12-¢m CD 101 is slightly pulled inward f£rom the

above state; its outer periphery comes to also contact the
rear cénteriné _shafts 399¢ and 399xr, whereby the oucerx
periphery is rendéred in contact with the four centering
shafts 398¢, 398r, 3992,.and 399r (see Fig. 26) and is
centered thexeby. A state is thus established in wh;ch,the‘
center of the 12-cm CD 101 is opposed to the center of the
turn table 230 fxom above; Since during this course the
outer periphery of the 12-cm CD 101 pushes_rearwérd the part.
442 to be pfessed of the jﬁdgmehf ievér 440, the éudgmgnt
lever 440 is slightly rotated counterclockwise when viewed

from above. And since the pin 441 to be controlled of the



slider 430 (see Fig. 26). When the 12-cm CD 101 is slightly pulled
inward fromthe above state, its outer periphery comes to also contact the
rear centering shafts 3991 and 399r, whereby the oucer periphery is
rendered in contact with the four centering shafts 398[err], 398r, -
399[err], and 399r (see Fig. 26) and is centered thereby. A state is thus
established in which the center of the -cm CD 101 is opposed to the
center of the turn table 230 from above. Since during this course the
out er _peri pheiydgrerhelaver A4S rishesusnasvard: Whe eak pauipher ofothe

d of the pud | 44 he jud 440 i | j ghtl
P orated count L EESRRDHSRORNLIR vf 1 OF 1 b aphteol “shie cf32cof rehg Hodier (o
290" oushes. ToSTAAPE 43 (the mode BRAAST LS FLiohiky Moy SBAAARd S Eng;
440 pushes re I B '
: G ! ! onash ol
Foved T ensvar it 756 Yo W 08 BE! AL feh fidifa it eTurd ool 290F Y
menber 390[%4,35 99R8c! BhE 'E].Q?tl-ﬁ%hdhégéagécm Qs X0 etﬁedgﬁghaékder .

430, to allow rearward novenent of the node slider 430. When the pin

396[err] to bezgyi ¢ed dFLdwCREaEwatd 2mBe8mbheN o0l fRE AR (dEidasi 39D
corresponding to the escape cut 435 or 436, the pin 396[err] butts the

front periphe(ghet the plint 39637 @ BdegivdedshisdQochted =t Pd egesitibs
rearward novenent.)
other than the position corresponding to the escape cut 435
or 436, the pin 396¢ butts the front periphery of the slit
437 of the mode - slider 450, to prevent its rearward
movement.) |
As the mode slider 430 slightly moves rearward, its
projection 438 pushes rearward the rear projection 476b of
the control slider 470, whereby the control slider 470 is
slightly moved rearward and in turn the rack teeth 472 come -
to mesh with the pinion gear 490 (see Fig. 26). The control
slider 470lis thereby moved rearward. | '
As the control slider 470 moves rearward, the pin 287
controlled of the swing base 280 of. the chucking mechanism .
270 moves rélatively toward the frént side élong the slant
portion 474a of the cam slit 474 of the cam piece 473 that is
moving rearward, whereby the swing base 280 is rotated so
that its front end portion  is moved downward and tye'cﬁuck-
plate 290 that is suppprted_tﬁgre is also moved downward. A

state is thereby established in which the press plate 291 and



As the node slider 430 slightly noves rearward, its projection 438 pushes
rearward-the rear projection 476b of the control slider 470, whereby the
control slider 470 is slightly noved rearward and in turn the rack teeth
472 cone to nmesh with the pinion gear 490 (see ' Fig. 26). The control
slider 470 is thereby noved rearward. As the control slider 470 noves
rearward, the pin 287 controlled of th%i;;rm base 280 of the chucking

e

bor t o 474a RO TsER Sarte 439 o By edniar BRriantof Y i em bRl oL

d, wh ' | S4r Ot d that its f t d
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press plate 291 and the turn table

230 hol d a cegbsigdoOslider 0470 helighely GudRds iémab@venangrbﬁéeﬂaéﬁee
Fig. 30). In a short tine, the front projection 476a of the contro

slider 470 slightoy Phshesde calidex! 43¢ psep cELgon27 ¥ 38whérélby thelemsdéder
430 (see Fig. 27), whereby the node slider 430 is slightly node rearward.
Si nce the pi nsBbtger430 tic sldghsilgetodé rdarvatd. haidoeether piy d86beto
390[err] that abutted the rear portion 436a of the right-hand periphery of
the escape dee gudgieds ofuthedlefii-thand centeripng membey d0lpshatoabuyted and
then by the front portion 436b, the two centering nenbers 390[err] and
390r are novethgoreas periipght¥dpagpfhivke right-hand periphery of the

escape cut 436 is pushed leftward first by the slant'portion
436c and then by fhe front portion 436b, the two centering
members 390¢ and 390r are moved so as to Qlightly go away
from.each other. The four centering shafts 398¢, 398x, 399¢,
and 399r are thereby slightly separated f;ém. the outer
periphery of the 12-cm CD 101 (see Fig..27) so as not to
obstruct its rotation. At the same time, the front pefiphery
of the left-hand portion 437b of the control slit 437 of the
mode slidex 430 pushes'rearwara the pin 441 to be controlled,
whereby -the judgment lever 440 is élightly. rotated
counterclockwise and iﬁs piece 442 to be pressed is separated
from tﬁe outer periphery of the 12-cm CD 101 (see Fig. 27)..
At the same time as the centering shafts 3980, 398r, 399¢,
and 399r and the piece 442 to be pressed are separated from
- the outer periphery of the 12-cm CD 101, the switch pressing
piece 475 of the control slider 470 pushes the pa:t<510a to

be presSed of the pﬁsh switch 510 (see Fig. 27). The output



fromeach other. The four centering shafts 398[err], 398r, 399[err], and
399r are-thereby slightly separated fromthe outer periphery of the 12-cm
CD 101 (see Fig. 27) so as not to obstruct its rotation. At the sane tine,
the front periphery of the left-hand portion 437b of the control slit 437
of the node slider 430 pushes rearward the pin 441 to be controll ed,
whereby the judgnent |ever 440 is slighfjdy, rotated counterclockw se and

its piece 442 to b essed is separated fromthe outer periphery of the
12.cm OD 101 Fi88aF§f The push SYAECE L0 (Shewely RENECHR dliedHiguieyel

398 . 398r,_399[ 399 he pigce 44 b d
Al RN
e

40 signal of the-pyedqswi tch 510 thereby turns to the high level (see Fig.
38), whereupon the rotation of the |oading notor 340 is stopped. The

| oadi ng of the 12-16@&%1:% abovRUSouLSEP e pin 329 tdWd %nﬁt&%m’aﬁvsg
course, the pin 329 to be controlled of the Swing support plate 320 of the

pul I -in roll ethéd! $vin@gOduppottdaslatd BI0v Ity thewpudlt-ha F62Nershiecrnibbe.

bottom surrace of the roller control piece 477 of the control slider 470,

whereby  theslides nelatsysdy towaptatiee fxo?t side onriieabedtom suvrrace

count ercl ockwi sé when viewed fromthe left side and the rubber roller 314

of the pull-iofrthéeroBlért bantrel spppee t4l7 of the control -slider 470,
whereby the swing _suppoft plate 320 is rotated
counterclockwise when viewed from the left side and the
rubber roller 314 of the pull-in roller 310 that is supported
there is separated from the 12-cm CD 101 (see Fig. 30).

Next, loading of the 8-cm CD 102 will be described.

As the 8-cm CD 102 is inserted into the apparetus
through the insertion mouth. (not shown), first the bins 422¢
and 422r to be pressed of the lock members ¢20¢ and 420r are
pushed outward by the'outer periphery of the 8-cm CD 102,
whereby the lock members 420¢ and 420r are rotated clockwise
and .counterclockwise, respectively. As a result; the
engagement pieces 423¢ and 423r are disengaged rearward from
the outer peripheries of the cuts 3768 and. 376x,
réspectively, and-the'cehteriné members 390¢ and 390r=are
unlocked. The abové operatioq is the same as ;n the case bf

the 12-cm CD 101.

Then, the outer periphery of the 8-cm CD 102 ﬁushes the



there is separated fromthe 12-cm CD 101 (see Fig. 30). - Next, | oading
of the 8-cm CD 102 will" be descri bed. As the 8-cm CD 102 is inserted
into the apparrtus through the insertion nouth (not shown), first the pins
422t ~ and 422r to be pressed of the | ock nenbers 420[err] and 420r are .
pushed outward by the outer periphery of the 8-cm CD 102, whereby the |ock
nmenbers 420[err] and 420r are rotated cl ockwi se and counterclockw se,
respectively. As a result, the enga$tnent pieces 423[err] and 423r are

di sengaged r ket dnsaxhiamdetegtdng pdnspAdif eandof97rneseeufig- 338) err]
d 376r, tively, d th ter] 39 d 390r

il ocked. | THIHARE GIR A oFoFargnansaeRas RHOF hesPAsessfx (HRva2. b (D
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the centeringeJ g &h 3Hr] and 390r nove in  synchronismw th each
other in such direction as to go away from each ot her. As the

centering menbers g2OQher EbnfBFi R HenBULS 390t NEnaLRYGr dBRAISh, thECaBYFd Ch
pressing piece 460 noves.rightward, whereby its left end portion separates

fromthe partmafnka f othee $wessked presthag ehied@ndgushosast obi dbdwaddle
out put of "the push switch 451 thus turns to the l.ow |level (see Fig. 39).
whereby its left end portion separates from the part 45la to
be bréssed of the 1eft-h§nd push switch 451. The output éf
“the push switch 451 thus turns to the low level (seé Fig.
39).
. When the output of the push switch 451 turhs to the low-
level, the loading motor 340 starts.to rotate in the loading
direction (see Fig. 33), whereby the pull-in roller 310 is
rotated clockwise when viewed from the right side and_£he
pinion_gear.490 is rxotated clockwise when viewed.from above.
At this timé, since part of the 8-cm CD 102 is interposed and
held betwéen the pull-in roller 310 and the bottom surface of
the auxiliary support substrafe 380, the 8-cm CD 102 is
pulled inward by the rotation of the pull-in roller 310.

As the 8-cm CD 102 is pulléd inward, the centering
meﬁbers 3900 and 390r areuincfeasingly sepgrated from each..
other and first the part.452a fo be pressed of the'push_
switch 452 is pushed by the sﬁitch.pressihg piece 460 (sée'
Fig. 32). The above operations.are still the same a; in £he"

case of the 12-cm CD 101.



When the output of the push swtch 451 turns to the low level, the |oading
notor 340 starts to rotate in the loading direction (see Fig. 39), whereby
the pull-in roller 310 is rotated cl ockwi se when viewed fromthe right
side-and the pinion gear 490 is rotated cl ockwi se when vi ewed from above.
At this tine, since part of the 8-cm CD 102 is interposed and held between
the pull-in roller 310 and the bottom sagface of the auxiliary support
substrate 380, the 8-cm CD 102 is _pulled inward by the rotation of the
pull-in roller 31kn the cage;qg §h8nﬂcﬁm1§?l¥9%nn*¥ﬂ Pagape-4 ipneter
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and 397r i medialsl %Hafﬁéﬁbéfke B8bE 4nad 35&& bgrr seved Yo tHE RUShe tch

452. Ther ef or e, centering nenbers 390[err] and 390r are noved so

as to come Q1oERir ko eaeh 6ther witil tHE inkeetlioANdEebe€ihg P 397¢
397[err] and 397r and the front centering shafts 398[err] and 398r butt

the outer peranehed97ofardal® dirdid M¥htelinigeisiiattst 398t glid 398t mitd on

of the switch pressing piece 460 escapes leftward fromthe - part 452a of

the central pmhehostetrcpedipherydhdhec8~-cn.CD 102. Therefore, the right
end portion of the switch pressing piece 460 escapes leftward
from the part 452a of the central push switch 452, and hence
the output level of the-push switch 452 turns to the low
level (see Fig. 39). | | '

When the 8-cm CD 102 is further pulled inward, its outerx
periphery pushes the front centering shafts-3988 and 398x so
as to make then .go -away from each other, whereby_ the
centering members 390¢ and 3%0x are moved so as to go away
from each other. The switch pressing piece 460 is thereby
moved rightward.to again pushes the part 452a to be pressed
of the push switch 452 (see Fig. 33), and hence the output
level of the push switch 452 again turns to the high level
(Flg 39) .

After the maximum-diametar portion of the 8-cm €D 102
passes ;he'line'connecting the front centering shafts 3381
and 398r, the right end pértion.of the switch pressi;g piece

460 again escapes leftward from the part 452a to be pressed



t he out put | evel of the push swtch 452 turns to the low |evel (see Fig.
39). * \When the 8-cm CD 102 is further pulled inward, its outer

peri phery pushes the front centering shafts 398[err] and 398r so as to
make “t hem go away from each ot her, whereby the centering nmenbers 390[err]
and 390r are noved so as to go away fromeach other. The switch pressing.
pi ece 460 is thereby. noved rightward t93again pushés the part 452a t.o be
pressed of the push switch 452 (see Fig” 33), and hence the output |evel
of the push =¥ ttdie PeBhagwinch 43% tberiebyhthe owtput qfFtde pgsh.switch
After the maxi mumdi ameter portion of the 8-cm CD 102 passes the |ine
connecting t 5% roMing &R dhihdoshdevelagseer Fig. add) 308r, the right end
portion of the switch_ pressin i ece 460 again escapes leftward fromthe
part 452a to be p#?% cribe bove, the output of the push ﬁﬂ??ﬁht$é2push

switch 452, “c%?éai%u%ﬂg q:uot %ﬁﬁoglétﬂpig us sw;“ta ﬂgn%lS tu )g?s Ogt Bfg\kg]\fv

| evel (see Fig."39TJ. . e ' e, “output '

switch 452 ' I le, T, s t |
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further pulled in to such an
the 8~cm CD 102 and employs it as information for the

subsequent control.

When the 8-cm CD 102 is further pulled in to such an
extent that its outer p'ei'i'phery ‘comes to a position
immediately before a position where the outér periphery -
contacts the rear centering shafts 399¢ and 399r, the outer
periphery butts the piece 442 to be pressed of the judgment
lever 440 (see Fig. 34). At this time, the leftward movément

~of the left-hand centering member 390¢ has caused its pin
3960 to be guided to be located at a position corresponding
tlo_ the right-hand escape cut 435 of the mode slider 430.°
Further, thé pin 441 to bé controlled of the judgment levef
.44-b .comes to such a po_s_.i.tj.on as to. ieﬁgage the ieft—hand
portion 437b of the control slit 437 of the'mode slidei: 430.

When the 8-cm CD 102 is slightly pulle@ inward from the
above state, its outer periphery cémes to also .con}:act the
:Eea_r centering ‘shafts '399¢ and 3991;.' (see Fig. 35), whereby '

the outer periphery is rendered in ‘contact with the four



extent that 1its outer periphery conmes to a position inmediately
before azposition where the outer periphery contacts the rear centering
shafts 399[err] and 399r, the outer periphery butts the piece 442 to be
pressed of the judgnent  |ever 440 (see Fig. 34). At this tine, the

| eftward novenent of the |eft-hand centering nenber 390[err] has caused
its pin 396[err] to be guided to be locgted at a p05|t|on correspondi ng

41 to [)'egf:‘%n??%f?’giﬁ%fselﬁﬁti e S5 e Y3 20 2082 §3Foa§53ﬁghgrﬁ8§%?$8ﬁ' as
tsE. dor 430, | chEEGRYh, flled 2 %Déﬁag ?%téﬁlg%e%rﬁb é‘ﬁ\ﬁa BAnEREPEne

hatts 309[ ert éa%ldt%Q@Eis@e%@/ M&%&’t%ﬂ Eg?‘tﬁ%%u cfhe EpcERbEE' "0
rendered in cpfg alonVabloviele éfﬂEe s this course the outer periphery 44

centering shafts 398[err], 398r, IS centere

thereby. A st@fethe tmﬁc:@smbllloahephsﬁésmrébr&aﬁdCe:mberpﬁt 448 ko cBeCD
101 is opposed to the center of the turn table 230 from above. Since
during this gmessed ef alecjudgnepbelgvenie4te the gudahehtl 1pvekesspeps war d
the part 442 to be pressed of the judgnent |ever 440, the judgnent |ever
440 is slighelightlyt edtabedt couhtekelsckwihss whenesiewed ahmone. abdwel.
since the pin 441 to be controlled of the judgnent |ever 440 pushes
rearward the Anchrsingd iher piof 4¢hetoiphicantimplled of the judgment lever

440 pushes rearward the rear periphery of the right-hand

portibn 437a of the control slit 437 of the mode slider 430,
the mode slider is slightly moved rearward. The pin 396¢ to
be guided of the left-hand centering member 390 goes into
the left-hand escape cut 436 (the rear end portién 435a of
.the right-hand periphery) of the mode slider 430, to allow
rearward movement of the mp&e slider 430.

As the mode slider 430 slightly moves rearward, its
projection 438 pushes rearward the rear projection 476b of
the contxol slider 470 (see Fig. 35), whereby the control
slider 470 is slightly moved rearward and in turn the rack
teeth 472 come to mesh with the rofating'pinion gear 490.
The control sllder 470 is theveby moved rearward. | |

As the control slider 470 moves rearward, the pin 287

' controlled of the swing base 280 of the chucking mechanism
| 270 moves relatively toward the front sidé along tie slant

portion 474a of the cam slit 474 of the cam piece 473 that is



portion 437a of the control slit 437 of the node slider 430, the node

slider is slightly noved rearward. The pin 396[err] to be guided of the

| eft-hand centering nenber 390 [err] goes into the |eft-hand escape cut

436 (the rear end portion 435a of the right-hand periphery) of the node

slider 430, to allow rearward novement of the node slider 430. As

the node slider 430 slightly noves rearﬁgrd, its projection 438 pushes
He

dth ' i on 476b aof | i 470 Fig. 35),
Hor ooyt ho- aReing  Cag e Toheehy | kRE| SORDGokaREL AR AP TAETh HO e
k teeth 472 t h_ wi t tati i D 490,. T
cont 1ol ol i doviatole frdfe ot Hodffod PLE dded! BbARERE anld the e,
470 , i.n .28 | f ' ft
okt e B letd 29d Sl 1850upBORted tRéLd 1 1S GBNBGuAGRLE] 1A

slant porti ofvfed4d hekBByCastabiisKad i3 whiehcene s $1aceh2b1i nd
45 nmoving rearward, whereby the 'swing base 280 is rotated So that its

front end porgh®rouxn FaKlE deonheld ancedtiaX portici aifetB808L6At CHS102
supported there is al so noved downward. A state is thereby established in

whi ch the prefsoml aiere Iindadlowhe turn table 230 hold a central portion of
the 8-cm CD 102 from above and bel ow. In a short time, the front
projection 476a oflrthe slwmt otimeé ddthel7frent glpriojectdbas 4%ea wafd the
projection- 438 of the node slider 430, whereby the node slider 430 s .
: control slider 470 slightly pushes rearward the projection
438 of the mode.slider 430; whereby the mode siider_430 is
s}ightly mode rearward. Since the pin 3960 to be guided of
the left-hand centeriné'mémber 390¢ that abutted the rear
portion 43$a of tﬁe right-hand periphery of the escape cut
435 1is pushed leftward first by the slant portion-435c and
then by the f:ont portion 435b, the two centering members
390¢ and 390r are mbved SO0 as to slightly go away from each
other. The four centering shafts 398¢, 398r, 3992, and 399r
afe thereby.slightly separated from the outer periphery of
the 8-cm CD 102 so as not to obstruct its rotation. At the
same_tiﬁe; the fronf periphery of the right-hand portion 437a
of the control slit 437 of the mode slider 430 pushes
rearﬁard the pin:44i to be controlled, whérebf the judgment
lever 440 is slightly rotated counterclockwiée aﬁd~its piece
442 to be presséd is separated from the outer periphery of

the 8-cm CD 102 (see Fig.'36). At the same time as the

centering shafts 398¢, 338r, 393¢, and 339r and the piece 442 .



slightly node rearward. Since the pin 396[err] to be guided of the

| eft-hand centering nmenber 390[err] that abutted the rear portion 4 35a of
the right-hand periphery of the escape cut 435 is pushed leftward first by
the slant portion 435c and then by the front portion 435b, the two
centering nmenbers 390e and 390r are noved so as to slightly go away from
each other. The four centering shafts 3@8[err], 398r, 399[err], and 399r
are thereby slightly separated fromthe outer rlphery of the 8-cm CD 102
so as not to %%3Q¢Lkﬁe$§%9r%ﬁ%uﬁ%ﬂ?rﬁﬁeqIﬂ?0m5528 puter paeiphery e8rfhaery
of the rlght and ortion 4 7a qf the control slit 437 of the node sljder
430 pushes llﬂg 3451”1*"5 PLTESTANG PdgcetdSeIRE  Hhe j GeRkEAd

pr egsed 15 :e%if'r‘g %458%?% BhR, BREF Bl Bor be mradiad @f 108 (Bushr g
36). Al the ﬁg&p}f s’CFo Eﬁgeoufﬁm %rfg@&fta@feﬁe3p9u84§rsum§.9?,ao gRetery]

and 399r and

d = 1
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switch 510 thereby “turns ‘to the high | evel mhereupon the rotation”of the
| .oadi ng not ort i B-icin VDA i(ss ehulsi gomgg_)ateilhe | oadi ng of the 8-cm Cb 102

i's thus conpl eted. During the above course, the pin 329 to be
controll ed of During the above course, the pin 329 to be controlled of
the swing support plate 320 of the pull-~-in roller block 300
slides relatively toward the front-side on the bottom surface
of the roller control piece 477 of the control slider =70,
whereby the swing support plate 320 is rotated
counterclockwise when §iewed from the left side and the
rubber roller 314 of the pull-in roller 310 that is supported
there is separated from the 8-cm CD 102.
Next, unloéding.df the discs 101 and 102, i.e., their
ejection outside the apparatus, will be described. -
First, unloading of the 12-cm CD 101 will be deﬁcribed.
If an unloading instruction is made in a state that the
12-cm CD 101 is loaded, for example, if an ejection button
provided on a éhassis front surface tnot shoﬁn) is'depressed,
the loading motﬁr 340 is rotated in the unioading.direction
(seé_ Fig. 40) and both of the pull-in roller 310 "and'th'e
pihioﬁ gear 490 are thereby rotated in the unloading

- direction. That is, the pull-in.-roller 310 is rotated



the swing support plate.320 of the pull-in roller block 300 slides
relativeJy toward the fronthside on the bottomsurface of the roller
control piece 477 of the control slider 70, whereby the SW ng

support plate 320 is rotated counterclockwi se when viewed fromthe
| eft side and the rubber roller 314 of the pull-in roller 310 -that is
supported there is separated fromthe §xm CD 102. Next, unl oadi ng
of the discs 101 and 102, i.e., their ejection outside the apparatus, wll
be descri bed. clockwiperwhenuniened (kras thiecleftcaidp and vihe |pirdategearbed.
| f an unloading instruction is nade in a state that the 12-cmCD 101 is

| oaded, for e%gﬁplié, rptagfdcrevkiercrgirsise prhan Jeewad £xamadioyer.r ont

surface (not shown).is depressed, the |ogding motor 340 is rotated:in the
unl oadi ng di rectioﬁhet‘se & QinigR aﬁﬁﬁ%o?ﬁ%fr‘?%‘;‘?ﬁn AR the unloaddng,q
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438 of the node Slider 430, and hence the tensile force of the tension
coi | ed springfézdeCofixite tensibrecoilédspring 433 causes the mode slider

430 to move forward until the piece 442 to be preséed of the

judgment lever 440 butts the outer periphexry of the 12-cm CD

101. In association with this operation, the centering

" members 390@ and 390r are slightly moved in such directions

as to come closer to each other, whereby thé four centering

shafts 398¢, 398x, 399¢, and 39%x butt the outer periphery of

the 12-cm CD 101. During this course; the swifch pressing

piece 475 of the control slider 470 is separated forward £rom

the part 510a to be pressed of the push switch 510, whe:eby

the output level of the push switch 510 tuxns to the"low

level. (seé‘ Fig. 40). - since the pull-in roller 310 is

separated under the 12-cm CD 101, its rotation does not

influence the 12-cm CD 101. .

As the control slider 470 further moves forward, the pin

329 to be-controlledloﬁ tﬁe swing support plate 329‘of ﬁhe

,puli-in rollexr block 300 hoées.relatively'reérward on the

bottom surface of the roller control piece 477 of the cohtrol



430 to nove forward until the piece 442 to be pressed of the judgnent

| ever 440 butts the outer periphery of the 12-cm CD 101. In association
with this-operation, the centering nenbers 390 and 390r are slightly noved
in sach directions as to cone closer to each other, whereby the four
centering shafts 398[err], 398r, 399[err], and 399r butt the outer

peri phery of the 12-cm CD 101. During this course, the switch pressing

pi ece 475 of the control slider 470 is §Bbarated forward from the part
510a to be preddddrofi7fhe pguslrssaciekisnovwikhethis opezasaoput thevswwiag t he

push switch 510 turns to the low level. (see Fig. 40 Since the pull-in
rol ler 310 i sSuUPPPEEaPdatend?0 tie uotatedrcounterelogkwise onheneyigwed

i nfluence the 12-cm CD 101 As the contral_ slider_470 further noves
forward, the SFAm 2@ 5ight cSddeoiandl she fféﬂs\mlﬁg 2obHRF t 330atEhap o igf

t he puII-|n rol | er bIo k 300 noves rel tlvelg arward. on Epe bgtton1
surface of 't hEUPBPFERD Bt Adis g 490d oporh °Eo&§nﬁlevate ter a

é‘glolsl ot %7 SAPREVRF L0 o A Rrabe, he St ?ﬁmﬁé‘j" h69- SR "";e
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of the auxiliary support plate
centering block 360 (see Fig. 29).

After the 1l2-cm CD 101 is 1nte;posed and held between
the pull-in roller 310 and the bottom surface of ‘the
auxiliary support plate 380, the pull-in roller 310 that is
‘rotating counterclockwise when viéwed from the right side
feeds the 12-cm CD 101 forward;

After a short while, the right end portion of the switch
pressing piece 460 that is provided on the right-hand

" centering hember 390r sepaiated_leftward from the part 453a
of the right-hand push switch 453, whereby the output level
of the push switch 453 turns to the low level and in turn-the
dfiving of the 1oadiﬁg motbr 340 is étopped (see Fig. 40).
In this state, part of the 12-cm CD 101'projects outside from
the chassis insertion mouth (not shown) as shown in Fig. 28,
'and hence it is possihlé to pull it out by holding its
projected part. During this course, the'pin 2{7 to be.
controlled of the swing base 280 of the chucking mecha@ism'

270 moves relatively rearward along the slant portion 474a of



centering block 360 (see Fig. 29). After the 12-cm CD 101 is
i nterposed and hel.d between the pull-in roller 310-and the bottom surface
of the auxiliary support plate 380, the pull-in roller 310 that is
rotati ng countercl ockwi se when viewed fromthe right side feeds the 12-cm
CD 101 forward. After. a short while, the right end portion of the
switch pressing piece 460 that is provided on the right-hand centering
nmenber 390r separated |eftward fromthe4fart 453a of the right-hand push
switch 453, whkeebymt 8kivudpdi wheeébyothé hewimghbaset 280 468 trotasesioihhe
low level and in turn-the driving of the |oading notor 340 is stopped (see
Fig. 40). | nsu¢hsasmanrer pthat dits lswiryy emdCportiopr dgceldevatedi deAsram
the chassis insertion nouth.(not shovvn; as shown in Fig. 28, and hence it
i s possi bl e tePHE, i the Bhysk Blate 299 sthak ol 2 coerporked by Cthengwings
course, the pin 287 to be. control]ed of the_sw ng base 280 _of_ the
chucki ng nmeciZRf FRTHERP iy &Levatad v &0y caBselatheahBhgingeof| khe ddremon
474a of 9 the, camslit 474, r eby
the swi ng basiP A (RETIRSR &1S Fhuck: pLatRaAil: abHoERR! ST FRELA80r 1 on
Is elevated. As a 1 u I O0.th I S, .supported by the
swing end porti onTlliegslg (f\;na:égg,lﬁlo&léaﬁgg%ﬁpég ﬁ%l g*'ﬁggg?ygﬂgaxﬂgfm CO 101
bet ween the chuck e Nat ahl 82 19 - 101
i's unloaded in theﬂa’%’vﬁ;&rﬁgﬁé o tl"ﬂgNgx?‘,t;l gﬁl ggﬁi‘ﬁﬁl%fb%ﬁe%‘?’éﬁ%ﬁ%w
w [l Dbe described.gf an unloading instruction is made in a state that the
8-cm CD 102 is loaded, for example, if an ejection button
provid,ed on a chassis front surface (not shown) is depressed,
the loading motor 340 is rotated in the unloading direction
(see Fig. 4]_.;) and both of the pull-in ro]_.ler- 310 and the
pinion gear 490 ,are' thereby rotated 'in the unloadiﬁg
direction. That is, the pull-in roller 310 is rotated
clockwise when viewed from the left side and the pinion gear
490 is rotated counterclockwise when viewed froxﬁ above.

When the pinion gear 490 rotates in the unload.i.ng‘
direction, the control _slider. 470 whose rack teeth 472 mesh
with it is fed forward. As a result, first the front
projection 476a of the control slider 470 goas away from the
projecti_oxi 438 of the mode slider 430, and hence the tensile
: for;c'e of the tension coiled spring 433 causes the mode slider
430 to move forward until the piece 442 to be pressed of thé
judgment lever 440 butts the outer periphery of the 8-cr CD

102. ~ In association with this operation, the centering



I f an unloading instruction is nade in a state that the 8-cmCD 102 is

| oaded, for exanple, if an ejection button provided on a chassis front
surface (not shown) is depressed, the loading notor 340 is rotated in the
unl oading direction (see Fig. 41.) and both of the pull-in roller 310 and
the pinion gear 490 are thereby rotated in the unloading

di rection. That is , the pull-in roller 310 is rotated clockw se when
viewed fromthe | eft side and the anioﬁﬂbear 490 is rotated .
count er cl ockviremberend Qe vnd (340N #xe slightly wased: ha prahodigeatriqne
rotates in the unloading _direction, the control slider. 470 whose rack
teeth 472 mes?® WP tFPMe Glosary Yo Qaghy othexg whereby the four:centerinpgt
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switch pressing piece 475 of the control slider 470 is separated forward

from the parfedsi0a igidte MRS P10 #O1ReEN 330/ L6hsbglravb@rehder the
8~-cm CD 102, its rotation does_nbt influehce the B—Em Ccb 102.

As the control slider 470 further moves forward, the pin

329 to be cﬁntrolied‘of the swing support plate 320 of the
pull~in roller block 300 moves relatively rearward on the
bottom surface of the roller control piece 477 of the control
slider 470. 1In éssociation with this operation, the swing
‘support plate 320 is rotated counterclockwise when viewed
from the right side and the pull-in roller 310 that is
supported by its swing end poxtion is elevated. After a
short while, a state is established in which the 8-cm CD 102,
is interposed and held between the pull-in rollexr 310 and the
bottom surface of ihe.auxiliary support plate 380 of the

centering block 360..
After the 8-cm CD 102 is interposed and held between the
pull-in roller 310 and the bottom surface of the auxiliary

support plate 380, the pull-in roller 310 that is rotating

counterclockwise when viewed from the right side feeds the 8-



the output |level of the push switch 510 turns to the low Ilevel. Since the
pull-in roller 310 is separated under the 8-cm CD 102, its rotation does
not influence the 8-cm CD 102. As the control slider 470 further .
noves forward, the pin 329 to be controlled of the swing support plate 320
of the pull-in roller block 300 noves relatively rearward on the bottom
surface of the roller control piece 477 of the control slider 470. In
association with this operation, the swshg support plate 320 is rotated
count er cl ockwBeCRhER2 viexmward< rom the right side and the pull-in roller

310 that is supported by its swing end portion is elevated, After a
short while, a stafkefg vdS i ahRPHtLANi OF tHee 8 8necFROL02 | 4n  the

of tho - auxi IHSTGPRBIRAT O 468 BanipRRALencher deal ) Agesdothe Tine "
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nei ghbor hood I'ts maxi mumdi aneter portion passes the [ine connectihg -
the centeringepdadhepar 396V E1" bfakle3PBsh s tchils2 itk rdd Obhe Chighe -

switch pressing piece 460 pushes the part - T
' level (see Fig. 41). After the portion of the 8-cm CD 102 in -
the neighborhood of its maximum~-diameter portion passes the
line connecting the centering shafts 398¢ and 398r, the right
end portion of the switch pressing piece 460 escapes leftward
from the part 452a fo be pressed of the push switch 452,
whereby the outpﬁt level of the push switéh 452 turns to the
low level (see Fig. 41)} Immediately thereafter, the
maximum-diameter portion of the 8-cm CD 102 reaches the
position cotresbdnding to-fhe insertion detecting pins 397¢
and 397r, and the right eﬁd portipn of the switch pressing
piece 460 again pushes'thé part 452a to be.p:essed of the
push switch 452, ﬁhereby the output level of the push switch
452 turns.to the high level (see Fig. 41);' This rise-in the-
output level of the push switch 452 causes the driving of the’
loading ﬁotoi 340 to be stopped (see Fig. 49).-
in this.state,.part-of_the'8¥cm CDh 102 projects’outsidé_
from'the;chassis.insertiph mouth (not éhOWn),'aﬁd hence it is-

possible to pull it out by hoiding its projected part (see



452a to be pressed of the central push switch 452, whereby the output

| evel of *the push switch 452 turns to the high |evel (see Fig. 41). After
the portion of the 8-cm CD 102 in the nei ghborhood of its maxi num di aneter
porti‘on passes the |line connecting the centering shafts 398[err] and 398r,
the right end portion of the swtch pressing piece 460 escapes |leftward
fromthe part 452a to be pressed of thegush swtch 452, whereby the

out put | evel of. ths push_switch 452 turns to the _low_level (see Fi 41)
| medi atel y t BdBeaffdr, PRRLNIERIFLFRWFSSettRe RN iZH & bensoptgpldsdio?
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causes the drrving of ‘the dlng not' o see Fig.

In this stategaffet €hat hﬁt@ Mr@?el&ﬁz BE?.I:.Sﬁt £s Oélié\}éj@edf L ’%ah%e%tﬁ%s' s
i nsertion nmouth (not shown), and ‘hence”it is possible to pull 1t out by

holding its ptﬁéeQﬂﬁﬂ:l@aﬁlaééeQSO that is supported by the swing ehd
Fig. 37). During this course, the pin 287 to be controlled of the sw ng

base 280 of tperthoakisgaaitai,s to2éanss) ethe holldingeby tkersvand cd a0g t he
slant portion 474a of the cam slit 474, whereby the sw ng base 280 is

rotated i n subbtweenabherchiuck platewﬂQQ]andiqMEWtumn tabdeed0ed. As a
result, The 8-cm CD 102 is unloaded in the above manner.
Should unloading become impossible due to an unexpected
aecident such as a stop of power supply in a state that the
12-cm CD 101 or the 8-cm CD 102 is left loaded, it can
forcibly be unloaded by pushing the above~mentioned manual
ejection lever 520 inward. That is, when the manual ejection.
lever 520 is pushed inward, i;s rack teeth 521 rotate the
pinion gear 490 as well as the pull-in roller 310 in the
unloading‘direction. Therefore, the 12-cthD 101 or the 8-cm
CD 102 can be moved forward to such a position as to allow
the user to pull it out by holdlng it by hand.
As described above, in the above CD player 200, since
‘the 12-cm CD 101 or the 8-cm.cp 102 is centered by causing
the two paifs of, i.e.; four, centering shafts 398¢, 398r,
3990, and 399r to butt its outer peripherf, the cehtering is

effected with high accuracy, . Further, the disc 101 or 102

can be centered in a reliable mannex even in a case where it



the chuck plate 290 that is supported by the swing end portion is
el evatedy, to cancel the holding of the 8-cm CD 102 between the chuck plate
290 and the turn table 230. The 8-cm CD 102 is unl oaded in the above
manner . Shoul d unl oadi ng becone i npossi blé due to an unexpected
accident such as a stop of power supply in a state that the 12-cm CD 101
or the 8-cmCD 102 is left |oaded, it cgg forci bly be unl oaded by pushi ng
t he above-nentioned manual ejection |eVer 520 inward. That is, when the
manual ej ecti D§ usedein SR Overttsiduls Haktallardon statack teeth 521 rotate the

pi ni on gear 490 as well as the pull-in roller 310 in the unl oading
di rection. Ther ef oIm, thaedigec me@betihgomechanisaminCxi®2disn pdayback
forward to such a position as to allow the user to pull it out by hol ding

it by hand. and/onsreroxnding ApPesaEns| accarding ko dihelinyentign, sinee
the 12-cm CD 101 or the 8-cm CD 102 is centered by caysin% the two pairs
of, i.e., fouthediedis geskared bymausing 5bg, two RaRs AL, 4n@-308Pure

Further . the GPRESTHS (Thadis L PURE A SRS ReRLPUPFn ERAaRRBEELEH i r
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centered in a reliable manner.

There are provided tﬁo.centering mémbefs-that each
support two of the centering shafts and are movable in
directions perpendicular to the puli-in direction of the disc
and parallel with the recording surface of the disc,

~resilient means for providing moving force ﬁhat causes the
centering ﬁembers to come clﬁser 'to.:eéch other, and
synchronizing means for restricting the centering members so
that they move in-synchrdnism with each oiher in opposite
directions. Since the two pairs of, i.é., four, centering
shafts move in synchronism with each otﬁer in opposite

~dirxections  with respect to a center line that |is
perpendicular to the pull-in direction of the disc, the disc
can_bé centered with highér acguracy.

The synchrbhiiing m_ean_sl is donstiﬁuted of the racks
provided on the resPective-ceqtering members so as gé extend
in moving directions thereof'anﬂ the pinion bear that mesh

with both of the two. racks. Therefore, means that causes the



centering shafts to butt its outer periphery, the centering can be
effected with high accuracy. -‘Further, even where the disc is used in a
vertical installation state, it can be centered in a reliable manner.
There are provided two centering nmenbers that each support two of the
centering shafts and are novable in directions perpendicular to the
pull-in direction of the disc and parallel with the recording surface of
the disc, resilient neans for providi ngs"m)vi ng force that causes the
centering nefwer scenteringremenbersr int osyrchironigmewithaeachyotheoniia ng
means for restricting the centering nmenbers so that they nove in
synchroni sm wepPpogasr slixactipngpian t ke dormed ®asilyimcand hshewdbavias
of, i.e., four, centerin shafts nove in synchronismwth each other in
opposite di r B€pEAREEH, F%"F%ﬁ’é&?e‘?d“%"%*é? 43ThPe MAdS IOXG AGSNERALR-ar -

to the l1-in dipection qf .the disc, the disc . can be_ceptered wi th
hi gher aggurai:y. ' ke Isﬂ?glsfy}ﬁctﬁb(?lrﬂefi tich %#&“?%“’&%S?thﬁgd r(ﬂsptvgr?@"rvzfcks

B Pecttona t hEFESF AL hBeS IHECMEL A TREE® B SRRSHRARs e it
racks. Theref anﬁoﬁggnggf dMHp IS ER t1']3:%cti¢.:S.n(gac%he invention, and the

54 two centering s In'synchroni"smw th other in opposite _
directions CageBRAni@ANESCEBS! b¥ ) tRE I AVENERAY SshoulR) Hdt &4 %\63&*%3%@@%

novenents can be nmade nore accurate. The specific shapes an
structures of athesteiPede dnner by those specific shapes and structures.



parts that are shown in the above enbodi nent are just enbodying exanpl es
I n practi-cing the invention, and the technical scope of the invention

shoul d not be construed in a restrictive manner—hy those specific shapes
and structures. 55 WHAT |S CLAIMED | S:

1. A disc playback and/or recording apparat us hatlw lunm ullﬂmﬂenteri ng
a disc, conprising a pair of centering nmenbe® pligrality of
shafts and cagable of nmoving in synchrd® smw th eac other in opposite .

directions t hBWEHATaLE BEABMER E8Far to a pull-in direction of a disc and
parallel with a recording surfage of ~the disc; and,. a driving .
mechani sm for cent &ri nght A&58i Blaphack An{PT recRfding, ARBAALNS MAVHAY] sc

to butt the shafts apparatus according to claim1l, wherein

. ._.TIh
each of the PEAPE, £RY ﬁ?ﬁ%gféggﬁﬁp TS (W BHAYY® the apparatus further
conmpri sing, 8 in-'dfsﬁtetn?égggxé %%Ebgfg‘ﬂéi}i’}%ﬁgﬂiggaiféggaf Wares

causes the centering nenber OSEer to ea

e b R Sk BELLHS L4 ERRLAELGen TOIRN S Bohel ",

The appar at USoppe8hdbNd frectidn® 2ehibelfid) pétpendicular to a puli-in
direction of a disc and parallel with a recording surface of
the dise; and

a driving mechaﬁ_ism for centering the disc by causing an
outer periphery of the disc to butt the shafts.

2. | The apparatus accordihg to claim 1, wherein each of
the centering members shpports two shafts, the apparatus
further comprising:

a 're_silient member for providing moving force that
causes the centering members to come closer to each other;
and '

synchronizing me,ahs for restricting the centering
memberslsé that they move in synchronism with each other in
the opposite di'rectionls... o _

3. . The apparatus. accérdin‘g to claim 2, wherein the
synchronizing meané comprises two racks provided on the
respective centering ‘membérs so ;s to exteﬁd .in. moving
directions thereof and a pinion.gear that meshes with both of
the two racks at the éame time.

4. The apparatus aCcoi:ding to claim 1, further



synchr oni Zi ng ‘neans conprises two racks provided-on-the respective

centering nenbers so as to extend 1in noving directi
pi ni on gear that nmeshes with both of the two raﬂ Uﬂ
apparatus according to claim 1, A
56 conprising a roller for driving the disc in t he pu

apparatus according to claim 1, further conprising a pair

4.
5.

The

The

ons thereof and a

jl it HIHEH M

| -in dsI’ECtIOI’l

,—

positioning nmenbers for positioning the 5®alr of centering nmenbers in a
direction pergengirésing t0 t6Elepulfbri rdslivianf i e disc iIn thée pulpasial us
according to claimb5, wherein the positioning nenbers conprise a |ock

mechani sm f or direcedbnag the pair of centering nenbers from noving away

from each

mechani sm when pusﬁed bfheheappeeatper i gteondisig t o dilsdm 1, forthere
apparatus according to claim5, wherein the pair of positioning nenbers
are rot at abl ycﬁﬂﬂﬁﬂ-ééngnatll’%ubzﬂfr Pogitioniag menhensFar Besigdaning he

8.

t hat

The

appar atus _accordi.n

appar atus . according to cIa|n1 8

further conprngﬁﬁlﬁ ﬂéfﬁﬁF%%ﬂ‘lever driven by being pushed by the

6. The apparatus according to claim S, wherein the
positioning members cdmprise a lock mechanism for preventing
the pair of centerihg members from moving away from each
other, and cancel locking of the centering members by the
lock mechanism when pushed by the outer periphery of the
disc.

| 7. The appa;atus acéording to claim 5, wherein the
pair of positioning members are rotatably mounted oﬁ the pair
of'centering members, respectively.

8. The apparatus according  to claim 1, further
comprising a control mechanism for separating the shafts from

the outer periphexry of the disk that is centered.

9.'_ The épparatus according to claim 8, further

‘comprising a detection lever driven by being pushed by the

outer periphery of the disk being pulled in, for detecting a

- size of the disc, and wherein the control mechanism drives a

chucking mechanism in association with driving of the

"detection lever, to hold a central portion of the disc that

is centered.

of_

ot her, and cancel |ocking of the centering nenbers by the |ock

claim 1, further [ising a control
mechani sm f or Pééﬁa?ﬁtqeﬁbtq g%ﬂ‘&?‘P?”Fr'bﬁ‘na ghzeshieon B%*'P%n&} ‘g thesk

IS centere



outer periphery of the disk being pulled in, for deféctinga—size—of the

di sc, and wherein the control- mechanismdrives a i sm I n
association with driving of the detection |ever ”mmmmmﬁwm ' portion
of the disc that 1is centered. ' 57

10. The apparatus according to claim@8, further conprising a roI | er for

pul ling the disc inside the apparatus and for ejecting the disc outside

t he apparatus, vvhirelné control mech¥hi mse rat s .t he roIIer from
the disc that is &8ntef apparatys J3eeog n&'to 10,

Sl eot :rlvefﬁfpé'sébaﬁsanas AR E8h %&C%%%eiﬁ%@% Afatitus,
et octi on swi PRRGECE cetefPhnd, Tigr SlelBRES Wb e R it dradly . M BRC The'®
apparatus VmeEoni:QGl%é&héﬁlerJ &%ﬂ@é ttﬂ% £BLIEE: from thel?da.s'@“i:rél%log%at us

according to claim 10, wherein t control nechani smconprises a sli

and a notor fgéndétgang_ the sli der so as to slide it and rotationally
driving the roller, and wherein as the slider noves, the roller separates
fromthe disc. 11. The apparatus according to claim 10, further

comprising:

a plurality of detection switches that are selectively
operated as the pair of centering members move; and

a controller for cdntrolling, in accordance with outputs
af the respective detection switches, an outside projection
length of the disc from the apparatus when .the disc is
ejected by the roller.

12. The apparatus accoxding to claim 10, wherein the
control mechanism comprises a glider and a motor for driving
the slider so as to slide it and rdtationally driving the
roller, and wherein as the slider moves, the rqlller separates

from the disc.



