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Dl SK :I'RANSFERRI NG DEXI CE BACKGROUND COF THE | NVENTI ON Di sk pl aybaclk évé‘v/l ces

using palrs ‘of &ndless drive belts to transfer di sks between ej ect pl ayback
p05|t|ons have been di sclosed in Japanese utility Mdel publication no.
60- 106250, Japanese utility nddel publication 61. 2485L d Japanese
| ai d- open publication no. 2- '7263. I n each of these 4@
belts are hel'd taut - and parallel to eath other on/&

transfer path., A disk:iis su orted bet ween t he b s edges
Wth the di sk supportgd bdPie TRANSEERRING REW \ng the
belts is approxi mately equal to the diameter of @pdpbt ¥lhe disk is
transferred to Yhe pljayback position, the drive b€l ts,,’*’nafe §ep r..’ted further
apart to'cl eBA ROXND OF THE INVENTAONr art Dgfy dr"afsv@n -:;-; transport

deviees, such ag thoge identified above, enploy a‘g
conflguratlon i's, co Iex and it -~ -

leki playback devices using pairs of endless drive belts to fransfer -
disks between eject playback positions have been disclosed in Japanese utility
mor;el pubheqpon no. 60-106250, Japanese utility model publication 61~
24851, amt,,.:'rapanese laid-open publication no. 2-7263. In each of these
devices, 2 pair of drive belts are held taut and parallel to each other on either
side of a disk transfer path., A disk is supported between the belts by the
disk’s cdges. With the disk supported between the belts, the distance
separating the belts is approximately equal to the diameter of the disk. When
the disk is transferred to the playback position, the drive belts_.are separated
further apart to clear the disk for playback.

Prior art belt-driven disk transport devices, such as those identified
ghove, employ a pair of drive belts. This configuration is complex and it
would be advantageous from manufacturmg-cost, size, and reliability
standpoints to simplify it.

OBJECT AND SUMMARY OF THE INVENTION

Tt 18 an object of the present invention to overcome the drawbacks of
the prior art. |

It is another object of the present invention to provide a compact dxsk
transfer device. .

It is still another object of the present: invention to provide a reliable
disk transfer device. | ) |
. Itis still another object of the present invention to prov'idé abzzit drive

system for a disk playback devios that is economical to manufacture, '
Prior art belt driven disk ﬂ‘ansporl: devices are complex in that they



woul d be gdvant ageous from manufacturing-cost, size, and reliability
standpoints to¥sinplify It. OBJECT AND SUMARY OF THE INVENTION It is an
‘obj ect of the present invention to overcone the drawbacks of the prior art
It is another object of the present invention to provide a conpact disk
transfer device. It is still another obhject of the present invention to
provide a reliable disk transfer devicé&. It is still another object of the

Phat 1's econBbre he'pé S inodrietols 4 raatoiaiin et Aipopitie spslon famepor 1
devices are @@y X implify)#He mBshanism by uslng a drive belt and a fixed surface,
- instend of a pair of drive belts. ‘ ;
| In & disk treansforring device having a belt drive on one side only, a

disk inserted between two supports, one moving and one fixed, the disk
would have to be rotated as it is pushed Into the disk player. In a player with
the drive belt on the right side, a right-handed person, holding the disk with
the index finger in the spindle hole and the tl_mmb on the disk edge, would
have to totate the hand in & counterclockwise direction (as viewed from the
top), which is uncomfortable. If the disk player wese mounted vertically and
the revolving belt placed on the lower side of the disk insertion area, the disk
would have fo be rotated in a counterclockwise direction (as viewed from the
right side), which is also uncomfortable. | .

In addition, to discomfort, the force applied by a user in pushing the
disk into the disk player could i:roduce high normal forces that might cut or
form an impressipn in the fixed surface opposite the belt and the driving
surface of the belt. Tangential forces resulting in tubbing could cause
mbrasion of these fixed and driving surfaces. |

Bﬁe_ﬂy, & disk transport mechanism for a disk playér employs a fixed
disk guide and drive-side disk guide, the latter with a revolving belt, to
support opposite edges of a disk. The disk is held between the fixed and
drive-side disk guides to press the revolving belt against the disk edge
causing the disk to roll along the fixed disk guide, Both guides have high
ﬁ-i«_:tion surfaces, such &s rubber, to prevent slipping of the disk. For user
comfort, the .reirolvirig ‘belt is on a side closest to the enticipated position of
the user 50 the disk rotates in the most natural direction. To protect the belt
and fixed support surface of the fixed disk guide, a disk guide of low friction
material is located at the front of the fixed disk guide opposite the revolving

~ belt. Upon insertion, the user pushing the disk toward the rear of the disk
player and laterally away from the user's body (to the right for a disk player



2 require ghe use of two drive belts to maintain a linear. A possible
solution for tHis is sinplify the mechanismby using a drive belt and a
fixed surface, instead of a pair of drive belts. In a disk transferring
device having a belt drive on one side only, a disk inserted between two
supports, - one noving and one fixed, thﬁ di sk woul d have to be rotated as it
I S pushed into the disk player. In a pFayer with the drive belt on the

ri ght side, I.ght - hand erson ol ding,t.he disk with the i ndex finger
in the spi ndﬁ@a‘ﬁgpg tg?ld'l é’?tah‘ﬂﬂ%hﬂ %@ed‘?@k g f,l%hﬂndihmew rotate
the hand in foreg WitkeherhAb kNd Sifafl| HeRf3 ! t , which is
unconfortable. If the di sEﬁ%l.aye*r:&ﬁV\gée nbﬁﬁ%ﬁggisgﬂq{':a F}‘Bgﬁ%‘ ttﬁf?g revol vi ng
bel t placed isngtenfer ageinst thecdisloguidecthat agaihstsietmore wrlperablshmodingk woul d

'hav.e_- to be r%letlﬁ&té&‘ o%p&s‘%%é”&%r &ilsl(()cgk .e? erh%i fixet Idi%ﬂ éu?&e \étilr?‘a\f\c%disf rrlgtm the
| contacted uniil the disk is released by the user 5o both surfuces are protected.

According to an embodiment of the present invention, there i
desctibed, a disk transferring device for transferring a disk, having an edge,
within a disk player, comprising: a first guide having a first surface for
engaging the edge, a second guide having a second surface for engaging the
edge, means for supporting the disk, by the edge, between the first and
second guides, the first guide having means for moving the edge along the
first guide such that the disk is made to roll along the second guide, whereby
the disk is transferred along the first and second guides, means for manually
inserting the disk between the first and second guides and means for
minimizing a force of the disk against the first surface during a manual
insertion of the disk by the means for manually inserting.

Accord_ing to another embodiment of the present invention, there is
described, a disk ttansfening device for transferring a disk, having an edge
and a diameter, within a disk player, comprising: a chassis, an insertion

position and a first position of the device, first and second disk tramsfer
"guides movably supported by the chassis and initlally separated by a first
distance, the first digk transfer guide including a first surface, the second disk
- transfer guide including a second swrface, means for supporting the disk
between the first and second disk guides with the first and second surfaces
contacting the edge at opposing points of the edge, means for urging one of
the first and second surfaces toward the other of the first and second surfaces,
the first and second disk transfor guides separating a further distance apart
than the first distance in response to an insertion of the disk between the first
and second surfaces, whereby the first and second surfaces are separated by
a distance equal fo the diameter, the first disk transfer guide including drive



ri ght ~side)r, which is also unconfortable. In addition, to disconfort, the
‘force applied by a user in pushing the disk into the dISk pl ayer could
produce high normal forces that mght out or forman inpression In the
‘fixed surface opposite the belt and the driving surface of the belt. '
Tangential forces resulting in rubbing cqould cause abrasion of these fixed
cand driving surfaces. Briefly, a disk trﬁnsport nmechani sm for a di sk player

enpl Fys &néghf!f[fﬁk ﬂio?hg}ﬁbdﬁsﬁmﬁfatelﬂ@gsﬂﬂm disk guidde whehebyl the tdbsk mnlsraleng
revol vi ng,_be w

bet ween ees?cio;(‘gcf ﬁ&? \"geaggg‘ér fig ""gﬁgc?etor?%ggi% g;gi} ag(raevo ;Siri\%?b

agai nd tldurlngsammbmsaumnmfthhdlﬁhymhc omeans for mpapmally insemtinged di sk gui de.
Both gui des h%&gfuslgg t(}:Eﬁﬁfathﬁels difient ﬁmle giseﬁyﬁbéﬁuont ek 3 &&cribed, a

slipping of the user ort, l vin IS on a sidé

cl osest wisk: HanspRrting geiies q;ogaqsipgﬂmgfaldwg Hawing Aodis é“d’l d R edgRsiToM Ahe
nost nat yasaktish pesitiortd a Fiest [positiof lof thkeddvide| comprising: first and second disk transfer

guides, means for movably supporting the first disk transfer guide, means for holding the
first disk transfer guide in a receiving position prior to an insertion of the disk, the first disk
transfer guide including first means for engaging the edge at a first point of the edge, the
second disk transfer guide including second means for engaging the edge at a second point
_of the edge, engagement of the edge by the first and second means for engaging being
effective to support the disk at the first and second points between the first and second

means for engaging,

means for manually inserting the disk, from outside the device, between the first and
second means for engaging, whereby the first disk transfer guide is shifted to one side, an
amount of said shifting being dependent on said disk size,"

the first disk transfer gulde including drive means for moving the first means s for
engaging so that the disk travels along the first disk transfer guide from the insertion
position to the first position,

a sliding surface on one of the first and second disk transfer guldes,

means for permitting said edge of the disk to slide against the sliding surface during
the insertion,

a force applied by said edge of the disk to the first surface during the insertion; and

the means for permitting being effective to minimize the force.

According to still another embodiment of the present invention, there is described, a
disk transferring device for transferring a disk, having an edge, inserted from a horizontal
disk insertion aperture to a predetermined position within a device comprising: the insertion
aperture being on a front of the device, a drive belt, revolvably supported on a left side of
the device, as viewed from the front, means for holding the disk against the drive belt to
frictionally engage the edge of the disk against a surface of the drive belt, a disk guide for
engaging with the edge of the disk at a point opposite the drive belt, the disk guide being on
a right side of the device, as view from the front and means for revolving the belt. '

The above, and other objects, features and advantages of the present invention will
become apparent from the following description read in conjunction-with the accompanying
drawings, in which like reference numerals designate the same elements. —_



and fixed sdpport surface of the fixed disk guide, a disk guide of |ow
friction mterial is located at the front of the fixed di sk guide opposite’
the revotving belt. Upon insertion, the user pushing the disk toward the
rear of the disk player and laterally away from the user's body (to the
right for a disk player 3 located to the right of a user holding the
disk in the right hand), applies a force,with normal and shear conponents,

agai net e HAETOtPRar S08 DXRMARRG bel t - | ocat ed_apposife the di ok gui do.
(he-user so baih b PRalCR isy 87 b sEER AR ESE Y ¥ enboct ment “of- the
present i nventg oy id HELEHIddRd view of a support mechanism of a disk transfer mechanism, a
clamper support mechanism, a disk, clamper, and a disk lock mechanism, all attached to a
loading chassis 80 of the main chassis of Fig. 1.
Fig. 3 is an exploded view of a drive-side disk guide of the disk transfer mechanism of
Fig. 2. |
Fig. 4 is an exploded view of a fixed disk guide of the disk transfer mechanism of Fig.

Fig. 5 is an end-wise cross-section of the drive-side disk guide of Fig. 3.

Fig. 6 is an end-wise cross-section of the fixed disk guide of Fig. 4. -

Fig. 7 is an exploded view of a loading plate opening/closing mechanism of the disk
transport mechanism of Fig. 2.

Fig. 8 is a top-wise cross-section of the fixed disk guide of Figs. 4 and 6.

Fig. 9 is an exploded view of an optical mechanism and damper lock mechanism.

Fig. 10 is an exploded view of an optical mechanism vertical transfer mechanism of the
optical mechanism of Fig. 9.

Fig. 11 is an exploded view of a stocker and stocker vertical transfer mechanism.

Fig. 12 is an exploded view of a disk lock mechanism.



descrirbed, = dlsk transferrlng devi ce for transferrlng a dISk haV|ng an
edge, MAtth a dlsk -ptayer; conprising: a first QUIde havi ng a first
surface for engaging the edge, a second guideé haV|ng ‘a second sutface for
engagi ng the edge, neans for supporting the disk, by the edge, between the
first and second guides, the first guide having means for noving the edge
al ong the first guide such that the disk is made to roll al-ong the second
gui de, whereby the disk is transferred along the first and second gui des,
means for manual Iy inserting the disk between the first and second guides
and nmeans for minimzing a force of thecdi sk against the first surface
during a manual insertion of the disk by the nmeans for nanually | nserting.

ho Socd, 5 P 9T Rl 0 BAATE LGN 400 IR,
edge and a quﬂphgquﬁkmhln a dlsk_p!ayer conprising: a cha55|s an
hlngﬁri Ir gﬂsfgfl t Oﬁxgariq isa to;r)-s\;ie 8? Itl';[eI 81&( ?rfans}fgremgc Ini:sem o} HgStZ %Ii] second
~ disk in an initial stage of a disk loading operation for a large-diameter disk.
- Fig. 15 is a top-view of the disk transfer mechanism of Fig. 2 in a later
stage of the disk loading operation for a large-diameter disk. :
Fig. 16 is a top-view of the disk transfer mechanism of Fig. 2 in which
a large-diameter disk is firmly held in an intermediate position, in which it is
supported by the disk transfer mechanism, and in a playback positioﬁ.
Fig. 17 is a top-view of the disk transfer mechanism of Fig. 2 showing
a large-diameter disk released in tﬁe playback position in preparation for
playing the disk back. '
Fig. 18 is a top-view of the disk transfer mechanism of Fig. 2 showmg
- a large-diameter disk in a store posmon ' i
Fig. 19 is a top-view of the disk transfer mechanism of Fig. 2 sh_owing
a sequence of disk outlines indicating positions occupied by a large;diaméter
disk being moved from the store position to and eject position.
F1g 20 is a top-view of the disk transfer mechamsm of Fig. 2, witha .
small-diameter disk during insertion.
Fig. 21 is a top-view of the disk traﬂsfer mechanism of Fig. 2 in which
a small-diameter disk is. firmly held in a intermediate position, in which it is
supported by the disk transfer mechanism, and in a playback position.
Fig. 22 isa top—view of tﬁe disk transfer mechanism of Fig 2 showing
a small-diameter disk released in the. playback position in preparatlon for
phyngihedwkbmm:
Fig. 23 is a top-view of the dlsk transfer mechanism of Fig. 2 showmg :
a small-diameter disk in a store posltlon
Fig. 24 is a top-view of the disk transfer mechanism of Fig. 2 showing
a sequence of disk outlines indicating positions occupied by a small-diameter

disk being moved from the store position to and eject position,



gui des anany supported by t he. cha55|s and |n|t|aIIy separated by a flrst_-
di stance, the first di sk.transfer. gU|de inéludi-ng- a-first surface, the T
second di sk transfer <guide i-ncluding ‘a second surface; reans for -supporting-
t he di sk between the first and second disk guides with the first and second
surfaces contacting the_edge at opposing points of the edge, neans for
urging one of the first: “and second surfaces toward the other of the first

and second surfaces,

the first and second di sk transfer guides separating a

further distance apart than the first distance in response to an insertion
of the disk between the first and second surfaces, whereby the first and
second surfaces are separated by a distance equal to the dianeter, the

first disk transfpp o4 g6 jopQittdof thelidaiffg platd opening/closing mechamsm

with a slldmg plate mechanism in a first position.

~ Fig. 26 is a top-view of the loading plate openihg/closing mechanism

with a sliding plate mechanism in a second position.

Fig. 27 is a top-view of the loading plate opening/closing mechamsm

with a sliding plate mechanism in a third position.

Fig. 28 is a top-view of the ioading plate opening/closing mechanism

with a sliding platé mechanism -in a fourth position which engages a rack

member.

Fig. 29 is a top-view of the loading plate opening/closing mechanism

with a sliding plate mechanism in a fifth position which engages the rack

member and which a pinioxi has traveled a distance on the rack member to

open the loading plate opening/closing mechanism.

PFig. 30 is a top-view of the damper lock mechanism in which the

sliding plate mechanism is in a first position in which the damiper lock

mechanism remains in a locked position.

Fig. 31 is a top-view of the damper lock mechanism in which the

sliding plate mechanism is in a second posmon in which the damper lock

mechanism remains in a locked position.

Fig. 32 is a top-view of the damper lock mechanism in which the

sliding plate mechanism is in a third position in which the damper lock

mechanism remains in a locked position.

Fig. 33 is a top-view of the damper lock mechanism in which the

sliding plate mechanism is in a fourth position in which the damper lock

mechanism is moved to an unlocked position.

. Fig. 34 is a top_-view of optical mechanism vertical transfer mechanism

where the sliding plate mechanism is in the ﬁl:St state in which the o_ptica.l"

mechanism is lowered.



meansfor moving the.first surface along t-he flrsi dISk QU|de mhereby t he
di sk rol-Is alrong the second,.surface and .neans for. n1n|n12|ng a-force of the
di sk against the first surface during a mahual inseftion. of the disk by the
means for manually inserting. According to still another enbodinent of the
present invention, there is described, a disk transporting device for
transporting a disk, having a disk size and an edge, froman insertion
position to a first position of the device, conprising: first and second

di sk transfer guides, nmeans for novably supporting the first disk transfer
guide, means for holding the first disktransfer guide in a receiving_
position prior to @n insertion of the disk, the first disk transfer guide

including first neigns3s ok gnoa-view! lof @ptﬁﬁl ahechahisinS tvePidalt trsférne edge,
t he second di sk transfer &I de including second neans for_ engagi ng the edge

at a second Ipeshaniser where gkdmgplgéagmndnmsm istin ¢hecfirgt state mwﬂuth the: and
second neans flﬁ 1 eng{aagtgﬂ 1bl§ ffective to support the disk at the first
and second p(m SRY st and second neans for engagi ng, neans

for manual I'y i nseFigi B@ is 'dpiew of bpicil aiechirnien VBticaletvamdfer nRhURiSR the first

and

where the sliding plate mechanism is in the second state in which the optical
mechanism is lowered. _ .

Fig. 37 is a end-view of optical mechanism vertical transfer mechanism
where the sliding plate mechanism is in the second state in which the optical
mechanism is lowered.

Fig. 38 is a top-view of optical mechamsm vertlcal transfer mechanism
where the slldmg plate mechanism is. in the third state in which the optical
mechanism is raised.

Fig. 39 is a top-view of optical mechanism vertical transfer mechanism
where the sliding plate m_echaliism is in the third state in which the optical
mechanism is raised. _ _

Fig. 40 is a top-view of optical mechanism vertical t_raﬁsfer_mechanism
where.the sliding plate mechanism is in the fourth state in which the optical
mechamsm is raised. '

Pig. 41 is a top-view of optlcal mechanism vertical transfer mechanism
where the sliding plate mechanism is in the fourth state in which the optical
mechanism is raised. '

_ Fig. 42 is a _top-iriew of the clamper support mechanism where the
loading plates are in a position for receiving a disk. _

Fig. 43 is an end-wise section of the clamper support mechanism where
the loading plates are the position shown in Fig. 42.

Fig. 44 is a top-view of the clamper support mechan_ism where the
loading plates are in a position in which a large-diameter disl; is supported. °

| Fig. 45 is an end-wise section of the clamper sﬁpport mechanism where

the loading plates are the position shown in Fig. 44.



second means for engaglng, whereby the first di sk ttansfer QU|de is shifted
t.0 one side, -an“afmount of sai.d shifting being depengent .on said di sk si ze,
the first di sk tiafsfer guide i'ncluding drive neans -for ‘moving the fi-rst
means for engaging so that the disk travels along the first disk transfer
guide fromthe insertion position to the first position, a sliding surface
on one of the first and second di sk transfer guides, neans for pernitting
said edge of the disk to slide against the sliding surface during the
insertion, a force applied by said edge of- the disk to the first surface
during the insertion; and the nmeans for, permtting being effective to_
mnimze the force. " According to still “anot her enbodi nent of the present

et 100, Lher g dE Bhind o ek RRPh Al e R S
to a predet esffdriié opfical meeRanibh Ahd tAnthBlE Kave HREP F4iSddn®: clahp the @ikt i on -
aperture being on_a fraont of the device, a drive belt, revolvably supported
on a 1eft side ofFig.47 is an end-wise section of the clamper support mechanism where :
optical mecha_msm and turntable are in the configuration of Fig. 46.
| Fig. 48 is a tob-view of the clamper support mechanism after the
clamper has been released.
Fig. 49 is an end-wise section of the clamper s.'upport mechanism in the
configuration of Fig. 48. |
~ Fig. 50.is an end-wise section showing the clamper support mechanism
after releasing the clamper while no disk is present between the clamper and -
the turntable. |
Fig. 51 is an (_end¥wise section of the ciamper support mechanism after
an attempted disk claﬁxping.of a misaligned disk '
Fig. 52 isa tbp view of the disk lock mechanism with the sliding plate
mechanism in the first position in which the disks are locked.
Fig. 53 is a side section showing the disk lock mechanism with the
sliding plate mechanism and the disk lock mechanisms in the position of Fig.
52. ' : ;
- Fig. 54 isatop viéw of the disk lock mechanism with the sliding plate
mechanism in the second position in which a disk is unlocked. -
Fig. 55.is a side section showing the disk lock mechanism with the
sliding plate mechanism and disk lock mechanisms in the positio'ns of Fig. 54.
Fig. 56 is a top view of the disk lock mechanism with the sliding plate
mechanism in the third position in which the lock is partly closed.
Flg 57 is a side section showing the disk lock mechanism w1th the
~ sliding plate mechanism and disk lock mechanisms in the positions of Fig. 56.
Fig. 58 is a top view of the disk lock mechanism with the sliding platé
. mechanism in the fourth position in which a disks are locked.
Fig. 59 is a side section showing the disk lock mechanism with the

sliding plate mechanism and disk lock mechanisms in the positions of Fig. 58.



t he device; as; V|emed fromthe front means for holdlng 't he di.sk agalnst
t.he drive belt - to frlctlonally engage t he. edge of’ t he™di. sk -agai nst a-
surface of the dri-ve belt, a disk gui de :f or engagi ng -w th t he edge of t he.
di sk at a point opposite the drive belt, the disk guide being on a right
side of the device, .as view fromthe front and neans far revolving the -
belt. The above, and other objects, features and advantages of the. present

invention will become apparent fromthe f-ollow ng description read in
conjunction with the acconpanyi ng draw ngs, in which |ike reference
nuneral s designate the sane el ements. 5 Brief Description of the

Drawings Fig. 1 i s an expl oded view of "a main chassis of a disk pIayeF.
Fig. 2 s an expl pgedovis Q¥oplvidw DERPALKE idiEOR"UrioP gRbvehtidh HHedhb e 7
prepared. to a!low insertion of a disk.
- Fig. 61 is a partial section showing the. disk insertion error prevention
mechanism positioned as in Fig. 60.

Fig. 62 is a top-view of the disk insertion error prevention mechanism
closed after transport of a disk béyond a flap closure.

Fig. 63 is a partial section showing the disk insertion error prevention
mechanism positioned as in Fig. 62.

Fig. 64 is a partial end section of the disk insertion error prevention
mechanism during transport of a disk past the flap closure.

Fig. 65 is a timing chart indicatihg the relative states of the loading
plates, the clamper support mechanism, the flap closure and signals used for _
transportmg a disk mto the disk player.

Fig. 66 is a timing chart indicating the relative states of the damper
lock mecham_sm the rack and pinion mechanism used to open the loading |
plates, the disk lock mechanism, the position of the opticil mechanism, the

* position of the sliding plate and the state of a signal used to register the sliding
plate posntlon _

Fig. 67 isa block dlagram of a control circuit for the disk player.

Fig. 68 i ls a flowchart of a main procedure of system controller 300.

Fig. 69 i 1s a flowchart of a JOB DOAD procedure.

Fig. 70 is a flowchart of the JOB LOAD procedure.

Fig. 71 isa flowchart of the JOB LOAD procedure.

Fig. 72 is a flowchart of a JOB EJECT procedure.

Fig. 73 is a flowchart of the JOB EJECT procedure.

Fig. 74 is a flowchart of the JOB EJECT procedure.

" Fig. 75 is a flowchart of the JOB EJECT procedure.

Fig. 76 is a flowchart of the JOB EJECT procedure.

‘Fig. 77 is a flowchart of the JOB EJECT procedure.

Fig. 78 is a flowchart of the JOB EJECT procedure.



cl anper .support. mechani sm'.a ‘di sk; clanper,. and .adjsk | ack.mechanism- all
attached to a'l‘06adi.ng chassis .80 of the main chassi's of Fig.. 1. Fig. 3 is
an expl oded view of a drive-side disk guide of the disk transfer mechani sm
of Fig. 2. Fig. 4 is an exploded view of a fixed di sk guide of the disk
transfer mechanismof Fig. 2. Fig. 5 is an end-w se cross-section_of the
drive-side disk guide of Fig. 3. Fig. 6 is an end-wi se cross-section of the
fixed disk guide of Fig. 4. Fig. 7 is an exploded view of a |oading plate
openi ng/ cl osi ng nmechani sm of the disk transport nmechanismof Fig. 2.-Fig. 8
IS a top-wi se cross-section of the fixgd disk guide of Figs. 4 and 6. _Fig.-

9 is an expl oded_yiew of an optical mnmechani sm and danper "l ock nmechani sm
Fig. 10 is an exg%gigd‘s\ﬁ W%‘?afhﬂfa@ﬁﬂ%mﬁ?ﬁegﬁﬁﬁdertical transfer

mechani sm of t hepgtyCRla AGRARMN S8 108 §TOBK procedure.

Fig. 81"'is a flowchart of the JOB STOCK'procedure.

Fig.. 82 is a top-wise cross-section of drive-side disk guide 1002.

Fig. 83 is a cross-section of a second embodiment of the drive-side disk
guide. |

Fig. 84 is a cross-section of a third embodiment of the drive-side disk
guide. | | '

Fig. 85isa cfoss-section of a fourth.embodiment of the drive-side disk
guide.

Fig. 86 is a perspective drawing indicaéing an alternative enibbdiment

.of the disk player in which the disk player is mounted vertically.

' DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to Fig. 1, a housing 1000 of a disk player conforms to
standard dimensions for computer peripherals having a 5-1/4 inch half-height
form factor. Housing 1000 has outer dimensions, 41.5 mm height x 146 mm
width x 209 mm depth. The disk player includes a disk changer that stores
four Chs for selective playback. Housing 1000 is generally box-shaped with
four éides, a lower panel, and a top cover 3. A loading chassis 80 is attached
td integral mounting brackets of two sides of main chassis 90 between top
cover 3 .and the lower panel of main chassis 90. Top cover 3 may be omitted
when the disk player is mounted on a front panel of a computer (not shown in
the drawings). | | |
' A front panel 1 is attached to a front one of the four sides of main
chassis 90. Front panel 1 has an insertion aperture 1A for receiving and
ejecting disks. Insertion aperture 1A is wider toward its center than at its ends.
The shape of insertion aperture 1A insures that only the edges of disks contact
front panel 1 when disks are inserted and removed. Therefore, recording



Fig. 11 is«an expladed V|em10f a stocker and- stocker vertlcal transfer _
nmechani sm Fig.:12<i's an expl oded view of a disk- |0CK -mechani sm' 6 Fig.
13 is a top- vi ew of the disk transfer nechani sm of- Fig."'2 i'n a disk
receiving position. Fig. 14 is a top-view of the disk transfer .mechani sm of
Fig. 2 with adisk inan initial stage of a disk |oading operation for a

| arge-diameter disk. Fig: 15 is a top-view of the disk transfer nmechani sm
of Fig. 2 in a later stage of the disk |oading operation for a

| arge-di aneter disk. Fig. 16 is a top-view of the disk transfer nechanism
of Fig. 2 in which a large- dlaneter didk is firmy held in an internediate
position, in which 1t is

surfaces of disks are prevented from contacting front panel 1, eliminating a
potential cause of damage to disks during insertion and removal.

Referrmg to Figs. 24, a disk transfer mechanism 1001 includes a
drive-side disk guide 1002, slidably mounted on a lower side of loading chassis
80 on a left side of housing 1000. A fixed-side disk guide 1003 is slidably
mounted on the lower side of loading chassis 80 toward a right side of housing
1000. L-shaped loading plates 81L and 81R hang on support pins 17A and 17B
attached to their uppér surfaces, respectively. Support pins 17A and 17B pass .
through respective tr'a_nsverse guide groove's' 80A and 80B in loading chassis
80. Rings 21A and 21B, ‘at ends of support pins 17A and 17B, respectively,
prevent support pins 17A and 17B from slipping out of guide grooves 80A and
80B. Fixed and drive-side disk guides 1003 and 1002 attach to L-shaped
loading plates 81R and 81L, respectively, thereby permitting fixed and drive-
side disk guides 1003 and 1002, move transversely on the bottom of loading
chassis 80. . _

Guide rollers 19A and 19B, rotatably mounted on upper surfaces of
loading plates 81L and 81R, travel in guide grooves 80A, 80B in lbading
chassis 80. Guide rollers 19A, 19B fit closely within guide grooves 80A, 80B.

- 'Thus, guide rollers 19A and 19B insure accurate alignment of loading plates
81L and 81R throughout their respective ranges of movement. Support pins
17A are shorter than support pins 17B 50 that loading plate 81R is guided at
a position closer to loading chassis 80 than loading plate 81L, permitting
loading plates 81L and 81R to overlap. .

Respective opposmg sides of loadlng plates 81L and 81R have integral
racks 810L and 810R. A pinion gear 85, which rotates on the bottom surface
of loading chassis 80, engages with racks 810L and 810R. When loading plate
81L moves laterally, pinion gear 85 rotates in a direction that forces-' loading -
plate 81R to move an equal distahce in the opposite direction of loading plate
81L. A spring 127 strung between a ring 21B on an upper portion of support



supported by - :the. d| sk transfer

mechani sm and in’ a pI ayback position: Fig. _" '

A7 is a top:vi eV “6f ‘the di sk transfer mechani sm of - -Fig... 2 showi ng a -

| ar ge- di amet er di sk released in the pl ayback position in preparat|on for
pl ayi ng the di sk back. Fig. 18 is a top-view of the disk transfer
of Fig. 2 showing a |arge-dianmeter disk in a store position. Fig.

t op-:vi ew of

of the disk transfer

i nsertion.
in which a
in which it
posi tion.

mechani sm
19 is a

t he di sk transfer mechanismof Fig. 2 show ng a sequence; of
di sk outlines indicating positions occupied by a |arge-dianeter disk being
noved fromthe store position to and eject position. Fig. 20 is a

t op-vi ew

mechani sm of Fig.132, with a small-dianmeter disk during

Fig. 2It7s a top-view of the disk transfer nmechanismof Fig. 2
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I s supported by the disk transfer anism and in a

- chassis 80, urges loading plates 81L and 81R toward each other.

A bent portion of loading plate 81L forms an integral shutter piece 811
in loading-plate. 8iL toward the front of housing 1000. Shutter piece 811
interrupts a light beam generated, and detected, by an optical sensor 236 on
the front end of loading chassis 80. Disks are supported between fixed and
drive-side disk guides 1003 and 1002. Thus, the mutual spacing of fixed and
drive-side disk guides 1003 and 1002 is determined by the width of the disk
they support. Optical sensor 236 is positioned so that the light beam is broken
when a disk of a certain size is supported between timing and friction. belts 14
and 12, Referring also to Fig. 65, a signal TN, which is outpﬁt by optical
sensor 236, goes high (H) when the size of an inserted disk is between 78 and
84 mm, which corresponds with small diameter compact disks.

Referring to Figs 3 and 5, drive-side disk guide 1002 includes an upper
disk guide 9 of a resin having a low friction coefficient such as Dui'acon. A
lower surface of upper disk guide 9 forms an upper half of a guide groove 9°,
which guides the edge of the inserted disk on the left side of housing 1000. A
sloped surface 9A, with a slope of 45 degrees, runs longitudinally on a lower
surface of upper disk guide 9. A projection 9B, on a bottom end of sloped
surface 9A, engages the upper surface of the disk edge. A sloped surface 10A,
running longitudinally on a lower disk guide 10, slopes at a 45-degree angle
ina direction opposite that of sloped surface 9A. A projer:tion 10B on an
upper end of sloped surface 10A engages a lower surface of the disk edge. A

‘gap of 1.3 mm width (H1), between projection 9B and projection 10B, is

sllghtly wider than the thickness of a disk (1.2 mm) so that the dlsk edge is
guided preclsely :
Referring to Fig. 3, a timing pulley 15 rotates on a shaft 16 on a
forward end of upper disk guide 9. Shaft 16 projects through the lower surface
of upper disk guide 9. Another shaft 6 projects upwardly from the upper

surface of lower disk guide 10 at its rear end. Another timing pulley 7 rotates

sition,
playback



Fig. 22 is.a top vi ew of the “di sk: transfer. .

mechani sm of " Fig. -2 showing a

smal | - di aneter. di.sk. rel eased i.n { he pl ayback posi-tion:-i n. preparation for
pl ayi ng the disk.back. Pig.- 23-is a top-vi-ew of the-disk transfer
of Fig. 2 showing a snall-dianmeter disk in a store position. Fig.

top-view of the disk transfer

mechani sm
24 is a

mechani sm of Fig. 2 showing a sequence of

di sk outlines indicating positions occupied by a snall-dianmeter di-sk being
noved fromthe store position to and eject position. 7 Fig. 25
top-view of the | oading plate opening/closing mechanismw th a sliding

pl ate mechanismin a first position.

.14

on shaft 6. A timing belt 14 is stretched between timing pulleys 15 and 7 to
form a loop with a long ax1s of the loop being parallel to a direction of
transport of dlsk D, d. An inside surface of timing belt 14 has teeth or
serrations. Outside surfaces of tlmmg pulleys 15 and 7, adjacent corresponding
portions of the inside surface of timing belt 14, also have teeth or serrations

to engage the teeth or serrations of timing belt 14, thereby preventing slippage
- of timing belt 14 with respect to timing pulleys 15 and 7. '

Referring, now to Figs. 4 and 6, a fixed-side disk guide 1003 supports

friction belt 12. As-in drive-side disk guide 1002, fixed-side disk guide 1003

has a disk guide 11 of a resin material having a low friction coefficient. A
guide grodve 11° is formed longitudinally on disk guide 11 to guidé the disk
edge opposite drive-side disk guide 1002. Guide groove 11 includes sloping
surfaces 11A, 11B, and a square U-shaped groove 11C that form a channel
shape with a tapered entry. :

Referring now also to Fig. 8, a tapered disk guide 11E (see Fig. 8)
toward a front end of fixed-side disk guide 1003. An gap H2 of groove 11C
is 1.5 mm wide, slightly wider than the thickness of a disk. This gap width
allows the disk edge to be guided precisely without binding. Friction belt 12
is fixed to a flat wall 11D of a belt fixing piece 11F at the biind end of grooi'e
11C. Friction belt 12 runs the length of fixed-side disk guide 1003 except for
the front portion over which disk guide 11E extends. Friction belt 12 has a
high friction coefficient to prevent the rim of the disk from slipping. Ends 12A
of friction belt 12 are wrapped around belt fixing piece 11F and held in place

is a-

by a reinforcement -plate 13. Reinforcement plate 13 also supports flat wall

11D to prevent it from bowmg due to the force applied by the disk running

" along frlctlon belt 12.

Referring to Fig. 3, 5, and 6 an outer perimeter surface 14A of timing
belt 14 is positioned to engage with the disk edge, guided between projections
9B, 10B, on the left side of housing 1000. Friétion belt 12 engages the
opposite edge of the disk. Timing belt 14 is revolved by timing pulley 15 to



Fig. 26 i s.a. top vneM/of the t.oadi ng pl ate: openlng/6105|ng nechanlsn1mnth a
sliding plate, mechani smin a second position. -Fig. 27 is a top-view of the
| oadi ng pl ate openlng/cI05|ng ‘mechani smwith a slldrng pl ate mechanismin a
third position. Fig. 28 is a top-view of the |oading plate opening/closing
mechanismw th a sliding plate mechanismin a fourth position which engages
a rack menber. Fig. 29 is a top-view of the |oading plate opening/closing
mechani smwith a sliding plate nechanismin a fifth position which engages
the rack nenber and which a pinion has traveled a distance on the rack
menber to open the | oading plate opening/closing nmechanism Fig. 30 is a-
top-.view of the damnper | ock nmechanismin which the sliding plate nechani sm
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; plate 81R. Therefore, if timing belt 14 were permitted to bow, the center of
‘the disk would move toward the left of the device causing the path of the disk
to be nonlinear. Also, the distance of disk transfer, from front to rear, is
determined from the angular displacement of timing pulley 15. The non-linear
displacement of the disk would make it difficult to determine the fore-aft
displacement of the disk from the angular displacement of timing pulley 15.
This is so because, with bowing of timing belt 14 and friction in the sliding
'supports, the transverse movement of the disk would be a complex function of
fore-aft displacement of timing pulley 15 which would vary with properties of
.the timing belt (which could also change over time). Therefore any bowing in
timing belt 14 is likely to lead to errors in fore-aft position detection of the
disk. |
_ Referring momentarily to Fig. 82, timing belt 14 is prevented from
bowmg by a gulde wall 10D, on lower disk guide 10. The inside surface 14B
of timing belt 14 slides over guide wall 10D. This prevents the force of the
disk from pressing timing belt 14 inwardly. A metal plate 8, between disk
guide 9 and disk guide 10, reinforces disk guides 9 and 10. Since disk guides
9 and 10 are of resin, metal plate 8 prevents disk guides 9 and 10 from
flexing. A disk proteetion sheet 23, attached to the top and bottom surfaces of
the rear side of disk guides 9, 10, prevent damage to stored disks (described
later) above and below disk guide 9. '

Referring now to Fig. 7, a loading plate open/close mechanism 1004,
rotates timing pulley 15. Motor 250 is fixedly attached to main chassis 90 on
a bracket 180. A worm gear 253 is press-fitted to a rotating shaft of drive
motor 250. A gear member 63 rotates on shaft 91 attached to main chassis 90.
Gear 63A on a lower portion of gear member 63, engages worm gear 253
Plate 86A is fixed to a shaft 88 which fits in a center hole 91A of shaft 91,
allowing plate 86A to swing freely. A gear 82B rotates on a shaft hingeably

| interconnecting plates 86A and 86B.. Timing pulley 15 rotates on shaft 16 '



Fig.” 81 is.a top VlEM/Of t he daﬁper Iock nechanlsn1|n MhICh the slldlng
plate nechanlsn1|s in a second. p05|t|on i-n whi ch -t he? danper- | ock mechani sm -
remains in a l-ocked position. Fig.- 32 is a top-viéwof the danper | ock
mechani smin which the sliding plate mechanismis in a third position in
whi ch the danper | ock nechanismremains in a | ocked position. Fig. 33 is a
t op- vi ew of the danper lock nechanismin which the sliding plate mechanism
is in a fourth p05|t|on in which the danper | ock nechanismis noved to an
unl ocked position. Fig. 34 is a top-view of optical mechanismverti-cal
transfer mechani smwhere the sliding pjgte nechanismis in the first state
i n_whi ch the optical nmechanismis |owered.

protruding from a distal end of plate 86B. An intermediate gear 82C, rotating -
at a middle of plate 86A, meshes with both gear 63C, on an upper portion of
gear member163, and gear 82B, thereby transmitting rotation of the shaft of
motor 250 to gear 82B. Rotation of gear 82B is further transmitted to timing
pulley 15 by a geai' 82A that rotates on a middle of plate 86B. Gear 82A
meshes with gear 82B and a gear 15B on a lower portion of timing pulley 15.
| Referring momentarily to Figs. 25-29, plates 86A, 86B pivot
responsively the position of timing pulley 15 as timing pulley 15 moves
transversely with drive-side disk guide 1002. Thus, the rotation of motor 250
" is transmitted to timing pulley 15 by an extensible transmission without
moving motor 250. With such an extensible transmission, there is no need for
space for movement of a bulky motor. In addition, by having an extensible
trgnsmission instead of a movable motor and transmission, the mass and
weight of the drive mechanism travelling with loading plate 81L is minimized,
niaking it possible to use a weaker spring 127 to ﬁrge loading plates 81L and
81R medially together. Disk insertion is thereby made easier and more
responsive. In addition, the pressure load on timing belt 14 .and friction belt
12 is reduced. - |
Optical sensor 232 is attached to a bend 180A in a bracket 180. A
shutter wheel 63B on the upper portion of gear member 63 periodically
interrupté a light beam detected by optical sensor 232 as gear member 63
rotates. Optical sensor 232 generates a loading pulse signal, Signal
T PULSE. Because bowing of the timing belt 14 is prevented as discussed
above rotation of shutter wheel 63B is correlated in a predetermined way with
movement of disk D, d. Therefore, signal L. PULSE can serve as an
indication of disk movement. During disk transfer, one pulse in signal
- L.PULSE indicates a movement of 0.5 mm of the disk in the present
embodiment. The same signal T, PULSE also indicates the distance moved
by loading plate 81L during an operation that is described below. In this
operation, one pulse indicates that loading plate 81L has moved 0.314 mm.



8 F|g 35 jrs-dn - end Vi ew of optl‘cal mechani sm vertlcal transfer -
where the slidi ng pI ate nmechanismis in the first state i n- whi-ch: t he

optical nechanismis | over ed. ‘Fig. 36 is a top-view of optical

vertical transfer mechani smwhere the sliding plate nechanismis i

second state in which the optical

nechani sm

mechani sm

n the

mechanismis lowered. Fig. 37 is a

end-vi.ew of optical nmechanismvertical transfer nechani smwhere the sliding

pl ate mechanismis in the second state in which the optical

mechanismis

| owered. Fig. 38 is a top-view of optical mechanismvertical transfer
mechani sm where the sliding plate mechapi smis in the third state in which

t he- opti cal

mechanismis raised.
Referring now also to Fig. 13, when no disk is held between drive-side

and fixed-side disk guide 1002 and 1003, the force of spring 127 pulls support

. pins 17A and 17B together until they rest against the ends of gulde grooves

80A and 80B, respectively. This places disk transfer mechanism 1001 in a disk
receiving position (POS. 1). In the disk receiving position, loading plates 81L
and 81R, attached to support pins 17A -and .17B, respectively, are located at
specified positions. The specified positions are such that the distance W1
between timing belt 14 and friction belt 12, which are supported by loading
plates 81L and 81R, is 76 mm. This separation distance is slightly smaller than
the 80 mm diameter of small-diameter disks..When disk transfer mechanism
1001 is in the disk receiving position, timing belt 14 is stationary and remains
so until a disk D, d is inserted a certain distance.

When disk D, d is inserted through insertion aperture 1A, the rim of
disk D, d first engagés with timittg belt 14 and disk guide 11E. As described
above, disk guide 11E is of a resin material having a low friction coefficient.
Thus, the disk rim slides freely against disk guide 11E during disk insertion.
As the disk is inserted, loading plates 81L and 81R are forced apart against the

force of spring 127. ‘The presence of disk guide 11E prevents disk D from
rubbing against timing belt 14 during this phase of insertion. By preventmg the

disk from rubbing agamst timing belt 14, damage and wear to timing belt 14
is minimized. :

Referring to Figs. 14, 15, and 16 when disk D is inserted to the
position indicated by PO, the separation distance between timing belt 14 and
friction belt 12 is increased to 78 mm. This initiates disk loading. To pull disk
D into housing 1000, disk trattsfer mechanism 1001 revolves timing belt 14

~ counterclockwise. However, timing belt 14 cannot pull the disk in until the

disk has reached a certain point where the tendency of the disk to slip back out
due to the force of spring 127 is overcome by the force of friction between the
disk edge and timing belt and friction belt 12. This requires that the txser push
the disk inwardly up to that point. The present design is optimized for a user



Fig. 89 iss a top vreM/of optlcal nechanlsn1vert|ca1 transfer mechani sm
where the- slldlng pl:ate mechartismis in.the third state i'n which the

opti cal mechani smis rai sed. Fig. 40 is a top-view of optical mechanism
vertical transfer, nmechanismwhere the sliding plate mechanismis in the
fourth state in mhich the optical nmechanismis raised. :Fig. 41 is a
top-view of optical nechanismvertical transfer nmechani smwhere the sliding
pl ate nmechanismis in the fourth state in which the optical nechanismis
raised. Fig. 42 is a top-view of the clanper support nechani smwhere the

| oading plates are_in a position for regseiving a disk. Fig. 43 is an -
end-w se section of the clanper support nechani smwhere the |oading plates

are the posithavinsertsadisk Drlnb'd isertign aperg@ire 4A Holdifg tHedisk §pindié hblecard anper
support rrechﬂalg Id?srlrc] 1\'A1¢1ne\svleth the right forefinger and the thumb, respectlvely The disk
can then be easﬂy and naturally rotated clockwise as the disk is pushed in.
Drive-side disk gulde 1002, draws the disk in by pulling the left side of disk
D, rotating it clockwise, with the hand of the user urging it along until disk
transfer mechanism 1001 gets a solid grip on disk D.
| Once disk transfer mechanism 1001 has brought disk D to a position
where it is firmly supported between tiihing belt 14 and friction belt 12, disk
D is moved independently of the user. Disk D is brought to a playback
position (P2) and then to a stock position (P3). Referring inomentarily"to Fig.
19, by driving timing belt 14 clockwise, disk transfer mechanism 1001 brings
~disk D from a stock position (P3), or a playback position (P2), to an eject
position (P4) where disk D, d mey be removed by the user. Disk transfer
mechanism 1001 is controller to bring disk D as far to the front of the disk
- player as possible witheut causing permittihg timing belt 14 and friction belt
12 to lose their grip on it. That is, timing belt 14 is stopped just before timing :
belt 14 and friction belt 12 would shift medially under the force of spring 127.
This insures that disk D is firmly held in the eject position. The disk Dis
moved between the ejeet pdsition, the playback position, and the stock position |
in response to keypad entries by the user.
| Referring momentarily to Figs. 13, 17, and 25 when a disk is played
- back, loading plates 81L and 81R e_re- separated by a distance greater. than the
.diameter of the disk, thereby releasing the disk so that the disk can be rotated
~ freely. A rack engager 1005, which moves loadmg plates 81L and 81R apart
" is also driven by motor 250.

' Referrmg again to Fig. 7, a rack release plate 134 is attached to main
chassis 90 by pins 135, inserted in a guide grooves 90H in main ch'ass.is 90,
so that rack release plate 134 can slide left and right relative to main chassis
90. A bend 134B in rack release pléte 134 is positioned to engage a bend 75E -
in a sliding plate 75. A T-shaped rack release lever 130 rotates on a shaft 133



Ioadlng plates are in a p05|t|on in mhlch a |l arge- dlaneter dISk is . .
supported.  Fig.. 457j s*an end- wi se .section of the clanper support nechanlsnl'

where the | oading plates are the position showr in” Fig. 44. 9 Fig. 46 |s_._"

a top-view of the clanper support nechanisminmediately after the optical
mechani sm and turntabl e.have been raised to clanp the disk. Fig. 47 is an
end-wi se section of the cl anper support nechani sm wher.e ‘optical nechani sm
and turntable are in the configuration of Fig. 46. Fig. 48 is a top-view of
t he. cl anper support nechani sm after the clanper has been rel eased. Fig. 49
is an“end-w se section of the clanper jgupport nechanismin the -

extending from the upper surface of a motor bracket 180. A spring 138, strung
between rack release lever 130 and motor bracket 180, urges rack release lever
130 in a clockwise direction, as viewed from above.  An arm 130B of rack
release lever 130 I;asses through an opening 87C in a rack member 87,
inserting into a groove 134A of rack release plate 134, so that rack release
lever 130 rotates counterclockwise responéively to a fightward movement of
rack release plate 134, | -
Referring now also to Fig. 29, projections 87A on the lower end of
~ rack member 87, are inserted into holes (hidden in the drawing) in main
“chassis 90. Rack member 87 has an integral rack 87D with a longitudinal axis
“that runs laterally. The insertion of projections 87A into the holes forms a
pivotable connection between rack member 87 and main chassis 90 permitting
rack member 87 to pivot in an arc whose tangents are perpendicular to the axis
of rack 87D. Thus, rack member 87 pivots_ toward and away from the front
of the disk player. Integral rack 87D engages with gear 15C located between
gears 15A.and' 15B timing puiley 15. A bend 87B of fack member 87 is
connected to arm 130A of rack release lever 130 by a plate 131 and a spring
132, When _rack release lever 130 rotates ina counterclockwise direction, raék
- member 87 rotates towafd the rear of the disk player causing rack 87D to
~ mesh with gear 15C.
_ Referring noﬁv to Figs. 7, 25-29, and 66, rack engagér 1005 controls
rack member 87 so iha_t it engages with gear 15C (ON) or disengages (OFF)
- in response to the position of sliding plate 75. While sliding plate 75 is moving
between a position DOWN-2 and a position UP-1, bend 75E of slldmg plate
75 is posmoned at a distance from bend 134B of rack release plate 134,
- Therefore, in this range of positions, the force of spring 138 rotates rack
release lever 130 to position rack release plate 134.toward the left end with
pins 135, 135 restmg at the left-most ends of their respective guide grooves
90H, 90H. In this range of positions of sliding plate 75, rack member 87 is
held away from gear 15C by plate 131 as shown in Figs. 25-27 under the



conflguratron of ‘i g. 48. F|g 50 i s an .end-w se sectlon shovv| ng. t he

ol anper support +#mechani smrafter 'ret €asing the, clamper whi | e no di sk is
present bet ween the cl anper and'the turntable. Fig. 51-is an end-wise-
section of the clanper support nechanismafter an attenpted disk clanping
of a.msaligned disk Fig. 52 is a top view of the disk.+ock mechanismwth
the sliding plate mechani smin the first position i'n whi-ch the disks are

| ocked. Fig. 53 is a side section showing the disk |ock mechanismw th the
sliding plate mechani smand the disk.lock mechanisns in the position of

Fig. 52. Fig. 54 is a top view of the g sk | ock nmechanismw th the sliding
pl at e mechanismin the second position in which a disk is unlocked. Fig. 55

I's a side seoiging of spiihg d 38N AVEESHidif) labe 8 anbved fbrh pdsiton UP-1 to

.- position UP-2, bend 75E engages with bend 134B, and rack release plate 134
is moved to -;he right of the disk player. Therefore, rack release plate 134
rotates rack reléase lever 130 counterclockwise against the urging of spring
138 causing plate 131 and spring 132, to pull rack member 87 to a position
where rack 87D meshes with gear 15C. Thus as sliding plate 75 approaches
position UP-2 form position UP-1 as timing pulley 15 is rotated, gear 15C
rotates so that it follows along rack 87D as shown in Fig. 29. This causes
loading plates 81L and 81R to move laterally between "positions in which a |
disk is held between timing belt 14 and friction belt 12 to open positions POS.
4, in which the disk is released (Compare Figs. 13 and 17).

Referring to Figs. 9 and 49, an optical mechanism 1006 includes a
chassis 30, a turntable 102, an optical pickup 2, and an optical pickup transfer
mechanism 53. Disk D 'is mounted on turntable 102 and rotated as disk D is
played back. Turntable 102 has a gear 37 attached to its lower surface.
Turntable 102 and gear 37 are fixedly attached to the fotating shaft of a main
motor 33A which drives them. Gear 37 meshes with gear 35 which, in turn,
.meshes with gear 36 of auxiliary motor 33B. Gear 35 rotates on a shaft
attached to chassis 30. Turntable 102 is thus rotated by both main motor 33A°
and auxiliary motor 33B. ' '

Main motor 33A and auxiliary motor 33B are both employed to drive
tutntable 102 during playback and to drive optical pickup 2 ahd turntable 102
during accessing and start-up operations described further below. Two motors
are used becaunse their opérational combination provides certain benefits.
During disk playback, motor 33A and auxiliary motor 33B are supplied with
drive voltage at-a ratio of approximately 7:3 so that éuxiliary motor 33B acts
as a load on main motor 33A. The load of auxiliary motor 33B eliminatés"
backlash between meshed gears 35-37, minimizing vibration of turntable 102.
Advantageously, because auxiliary motor 33B is partially  driven by main
motor 33A, aback-emf generated auxiliary motor 33B reduces the total current



sliding plate nmechani sm and di sk | ock nmechanisns in the positions of Fig. -
.54. Fig. 56 is*a top view of the disk | ock mechanismw th the sliding plate
mechanismin the third position in which the lock is partly closed. Fig. 57
is a side section showing the disk |ock nechanismwith the sliding plate
mechani sm and di sk | ock mechanisns in the positions of Fig. 56. Fig. 58 is
a top view of the disk |ock mechanismw th the sliding plate nmechanismin
the fourth position in which a disks are |locked. Fig. 59 is a side section
showi ng the disk | ock nechanismw th 4:he sliding plate nechani sm and disk.
| ock nmechanisns in the positions of Fi'g. 58. 10 Fig.. 60 is a top-wiew of

a di sk inseidy, 0f tRE b8 nit6nS ThbPord® GAdhE B auxiliary motor 33B is, to a
first-order approxiination, non-dissipative.

Dufing* ziccessing and start-up, a high torque and speed are desired to
minimize delay in fea_ching selected and steady operation. Thereforé, during
start-up and accessing, main motor 33A and auxiliary motor 33B are sﬁpplied
with equal drive voltages' thereby driving disk D with twice the drive torque
of playback operation, causing turntable 102 to reach playback speed quickly.
Thus, optical pickup 2 can begin readmg disk D quickly, and the access time
can be shortened. Since main motor 33A and auxiliary motor 33B aré powered
equally, vibration due to backlash between connected gears 35-37 is
transmitted to turntable 102. However, this vibrétion presents no problem since

. the vibration is only undesirable during plajback, not during acceleration -or.

. deceleration of disk D. Purther details of the motor drive circuit can be found

i in Japanese Patent Application Serial Number 6-340510 (filed December. 28,
1994). | | _

A centering cone 101, projecting from the top surface of turntable 102,
precisely centers disk D with resp_eét to turntable 102. A magnet 105, inside
centering cone 101, attracts a clamper 1009 (not shown in Fig. 9 and described
_below). Guide rods 31, 38, mounted in chassis 30, guide optical pickup 2
along a linear scanning path that forms an angle of 25 degrees in the clockwise
direction with the front side of main chass.is 90. The scanning path of optical'
pickup 2 is a radial line of disk D when disk D is mounted on turntable 102.
A scanning motor 34 and optical pickup transfer mechanism 53, that includes
deceleration gears 51, 52, 54, and é. rack 50, enable a scanning movement of
optical pickup 2. Optical sensors 230A, 230B detect the rotation of a §hutter
wheel 55 driven by a gear 51. This allows the distance of scanning movement
to be detected. | | :

Lower’ dampers 41, fitted into attachment holés 30C on chas31s 30,

- vibrationally isolate chassis 30 with optical mechanism 1006, from a base 40.
A respective spring 42, between each lower damper 41 and base 40, supports



prepared te. aHowmsertlon of a- dISk Flg 61 is a. partlal sectlon shovm ng-
the disk- |nsert|on errar prevention mechani sm posntloned ‘as in.Fig. 60. :
Fig. 62 is a top-view of the disk insertion error prevention mechani sm

closed after transport of a disk beyond a fl:ap cl osure.

Fig. 63 is a

parti.al section show ng-.the disk insertion error prevention nechani sm
positioned as in Fig. 62: Fig. 64 is a partial end section of the disk

i nsertion error prevention nmechanismduring transport of a disk past the
flap closure. Fig..65 is atimng chart indicating the relative states of
the | oading plates, the clanper supporiz mechanism the flap closure and
signal s used for transporting a disk into the disk player. Fig. 66 is a

timng char tthe Reigh'of Obaskis B0! Phatbher£43 b throligh hﬁpéﬁﬁﬁ@érs' £F6n RChani sm

t he rack and pinion nmechani smused to open the | oading

uppeér surface of damper 41 passing through lower dampers 41 to connect to
base 40. :

A damper loek mechanism 1008, selectively locks optical mechanism
1006 on chassis 30 to a base 40 from which optical mechanism 1006 is
otherwise vibrationally isolated. Damper lock mechanism 1008 includes a Y-
shaped lock plate 64 with pins 64C projecting from its lower surface. Pins 64C
fit into guide groovee 40D on base 40, permitting lock plate 64 to move over
a limited range and direction defined by guide grooves 40D. A J-sh'aped lock
plate 65 also has'a pin 65B, projecting from its lower surface, that ﬁts- into a
guide groove 40E on base 40, permitting lock plate 65 to move along a limited
path defined by guide groove 40E. Engagement tips 64A and 64B of Iock plate
64 pass through holes 40A and 40B, located on a right side of base 40, and
insert into holes 30A and 30B, respectively, located on a right side of chassis
30. Engagement tip 65A of lock plate 65 passes through a hole 40C located on

- a left side of base 40 and insert into a hole 30C located on a left side of

chassis 30. (Hole 30C is not visible in Fig. 9, but is visible in Figs. 30-33.)

Lock plates 64 and 65 are interconnected by connecting: plate 66, which rotates

on a shaft 67 projecting upwardly from base 40. A _compression spring 68 is
inserted between base 40 and lock plate 64, urging lock plate 64 toward the
right side of base 40. Thus, lock plates 64 and 65 move in opposite directions
against, and with, the force of compression spring 68. A notch 66A on an end
of connecting plate 66 passes though an opening 40F in base 40. A sliding .
plate 75 (described later)engages notch 66A to control the angular position of
connecting plate 66.

‘Referring now to Figs. 30-33 and 66, damper lock mechanism 1008 is
locked and unlocked in response to the position of sliding plate 75. An edge
75B” of sliding plate 75 is at a substantial distance from a notch 66A of
connecting plate 66 when sliding plat'e' 75 is between position DOWN-2 and
position UP-1. Thus, while sliding plate 75 is between position DOWN-2 and )



plates the di sk 1ock nechanlsn1 the position of - ‘the optlcal nechani sm the
position of the:sl-iding plate.and the state of a- S|gnal .used to register
the sliding plate position. - Fig. 67 is a block dlagran1of a control circuit
for the disk player. Fig. 68 is a flowhart of a nmain procedure of system
controller 300. Fig. 69.is a flowhart of a JOB LOAD procedure. Fig. 70 is
a flowhart of the JOB LOAD procedure. Fig. 71 is a flloewmhart of .tthe JOB
LOAD procedure. Fig. 72 is a flowhart of a JOB EJECT procedure. Fig. 73 is
a flowmchart of the JOB EJECT procedure. Fig. 74 is a flowhart of the JOB
EJECT procedure.. Fig. 75 is a flowhapg of the JOB EJECT procedure.. FLg. 76
Is_a.flowhart of the JOB EJECT procedure. Fig. 77 is a flowhart of the

JOB EJ ECT PrYPAdU6ck plates 64 and 65 are urged toward the right side of housing 1000
by the force of compression spring 68 forcing engagement tips 64A, 64B, 65A
into holes 30A 30C of chassis 30 This éauses optical mechanism 1006, on
chassis 30, to be locked to base 40. When sliding plate 75 is moved from
pos1t10n UP-1 to posmon UP-2, edge 75B”° engages notch 66A turning
connectmg plate 66 counterclockw1se against the force of compression spring
68. Lock plate 64 is thereby moved toward the left side of housing 1000, and
iock plate 65 toward the right side of housing 1000, causing engagement tips
64A, 64B, and 65A to disengage from holes 40A-40C of base 40 and holes
30A - 30C of chassis 30, respectively. Thus freed, in position UP-2, optical
mechanism 1006 is elastically supported by lower dampers 41 and upper
dampers 44. '

Referring to Figs. 10, 45, and 47, a vertical transport mechanism 1007,
raises and lowe_,rs base 40, with the attached optical mechanism 1006, between
an up position (Fig. 47) and a down position (Fig. 45). In the up position, disk
D is'played back. In the down position, optical mechanism 1006 is shifted
down and away from disk D to clear the way for transfer of disk D.

| Vertical transport mechanism 1007 raises and lowers base 40, which
. is supported at its forward side on guide pins 45A and 45B and at its rear end
o on ramp channel 48°. Ramp channel 48’ is cut out of a stainless steel guide
. plate attached to base 40 at the rear end thereof. Guide pins 45A and 45B rest
~ in ramp channels 75A’ and 75B’ in bends 75A and 75B, respectively, of
sliding plate 75. Ramp channel 48’ rests on pin 47, inserted in an opening in |
~ avertical extension 75C in sliding plate 75. Base 40, with elastically Supf)orted
optical mechaniélﬁ 1006, rides up and down on guide shafts 137A, 137B,
WMch are attached to main chassis 90 and passing through openings in base
40. Sliding plate 75 is translated left and right relative to main chassis 90
causing guide pins 45A and 45B to ride up and down in ramp channels 75A’
and 75B°, respectively, and simultaneously causing ramp channel 48’ to ride
upwardly on pin 47. o



Fig. 78 is:a fl owchart of the JOB EJECT procedure. Fig. 79 is a
ftowchart of the JOB EJECT procedure. Fig. 80 is a flowhart of the JOB
STOCK procedure. Fig. 81 is a flowhart of the JOB STOCK procedure. Fig. 82
s a top-w se cross-section of drive-side disk guide 1002. Fig. 83 is a
cross-section of a second enbodi nent of the drive-side disk guide. Fig. 84
is a cross-section of a third enbodi nent 24f the drive-side di sk guide. Fig.
851s a c‘r oS3 _Sshigt; ilggA?lf%%, ];c(:)rlej:\rwgcrll uftgb rga(gxil gl?ansgis 09f(), E;Ei?ie (2{191 I\tlagt-asniddr?gh(ij: infoiire?nléin? gf'
sliding plate 757 Shafts 136A-136C pass through channels 75H in sliding plate 75. Shafts
136A-136C have wide heads to hold sliding plate 75 adjacent to main chassis 90. A worm
gear 254 pressed onto a rotating shaft 251A of a motor 251 meshes with a gear 184A of a gear
member 184, which rotates on shaft 92 projecting upwardly from main chassis 90. Another
gear 184B of gear member 184 meshes with a gear 71, which in turn meshes with a gear 72,
Gear 72 in turn meshes with a large diameter gear of gear element 73. A small diameter gear
of gear element 73 meshes with a large diameter gear of gear element 74. A small diameter
gear 74A of gear element 74 in turn meshes with an integral rack 75F in sliding plate 75.
Gears 71 and 72, and gear elements 73 and 74, all rotate on mspecﬁve integral shafté that fit
into respective holes in the bott_om of main chassis 90. Therefore, rotation of motor 251
translates sliding plate 75 left and right. . |
- A shutter wheel 58, attached to a top of gear member 184, periodically interrupts a
light beam of an optical sensor 233, supported on a bracket 181, as gear member 184 rotates,
to generate a series of signals (sliding plate motion pulse signal, P. PULSE, described below).
This series of signals is used by a controller to determine the position of sliding plate 75.
Referring now also to Fig. 66, horizontal portions G1 of ramp channels 75A’ and 75B’
guide pins 45A and 45B of base 40, without lifting them, as sliding plate 75 moves between a
position DOWN-2 (shown in Figs. 34 and 35) and a position DOWN-1 (shown in Figs. 36 and
37). Thus, base 40, with optical mechanism 1006, remains in the down position (optical
mechanism 1006 is Ehown in the down position in Fig. 45), below Disk D in the playback
" position. When sliding plate 75 moves between position DOWN—I and position UP-1 (the
latter shown in Figs. 38 and 39), guide pins 45A and 45B are lifted by sloping portions G2 of
ramp channels 75A"' and 75B', thereby lifting optical mechanism 1006. When sliding plate 75
moves between position UP-1 and position UP-2 (the latter shown in Figs. 40 and 41) guides

pins 45A and 45B . -



Fig: .86 is a perspectlve dr awi ng- |nd|cat|ng an alternatrve enbodlnent of
.the disk:playet::in“which the disk player is. mount €d vertlcally DETAI LED -
DESCRI PTI ON'OF THE PREFERRED EMBODI MENTS' Referrlng to "Fig. 1, a housi ng
1000 of a disk player conforns to standard di nensi ons for conputer
peripheral.s having-a 5-4/4 inch hal f-height formfactor« Housing 1000 has
out er dinensions, 41.5 nn1he|ght X 146 nmwi dth x 209 nm dept h. The di sk
player includes a disk changer that stores four CDs. for .sel ective

pl ayback. Housing 1000 is generally box-shaped with four sides, a |ower
panel, and a top cover 3. A loading chassis 80 is attached to integral
mounting brackets™of two sides of mmin chassis 90 between top cover 3 and

the lower pareplainfin herizomtalbporitiondG3 dimboptivab methariym hemalfist incheWigen t he
di sk. pl ayer is rmunt ed on froni anel of ,a conputer (not shown in the .
drawi ngs). AP9sitinh (9ptisal| mechanispy 10068 hewn in theown pesitiomin Fige 47 der si des of

main . disk playback. In the up position, optical mechanism 1006 is at the level of a
lower surface of disk D, d in the playback position and mounted on the upper )
surface of turntable 102. Therefore, there is no need to displace disk D, d, as
in a tray-type disk player, to play disk D, d back. As can be seen from
inspection, guide groove 48’ and pin 47 cooperate in such a way that the rqai'
end of base 40 is lifted in concert with the forward end, just as described
above. '

One pulse of signal P. PULSE indicates approximately 0.231-mm of
movement of sliding plate 75. A shutter piece 75G, on a bend on sliding plate
75, interrupts a light beam generated and sensed by optical sensor 237 on main
chassis 90. Thus, optical sensor 237 detects a reference position of sliding
plate 75 at the point where shutter piece 75G just ceases to interrupt the light
beam as sliding plate 75 moves to the right of position DOWN-1 or just
interrupts as sliding plate 75 moves left of position UP-1. This reference
signal, generated by optical sensor 237, _is signal P REF. Signal P.REF
goes low (L) when shutter piece 75G ceases to interrupt the light beam
generated by optical sensor 237 and goes high when the beam is interrupted.
The positions of sliding plate 75 are determined by counting the number

of pulses of signal P, PULSE after the signal B, REF goes low (L). Position
DOWN-1 is détected by 'moving sliding plate 75 leftwardly after signal
P .REF goes high (H), and halting after counting three pulses from signal
P.PULSE. Sliding plate 75 is positioned at position DOWN-2 by halting

after counting 20 'pulseé. Sliding plate 75 is positioned at position UP-1 by
moving sliding plate 75 to the right until signal P. REF goes low (L) and
" stopping after counting 27 pulses of signal P. PULSE. Sliding plate 75 is
positioned at position UP-2 by halting a rightward movement after counting 45
pulses.



chassi’s 90. Fropt panel- 1 has an insertion aperture 1A for receiving and
gfecting disks. Insertion aperture 1A is wider toward its center than at
its ends. The shape of insertion aperture 1A insures that only the edges -of
di sks contact front panel 1 when disks are inserted and renoved. Therefore,
recordi ng 12 surfaces of disks are prevented fromcontacting front panel
1, eliminating a potential cause of damag€ to di sks during insertion and
renoval . Referri ng to Fi.gs. 2-4, a disk transfer nechani sm 1001 incl udes a

drive-side di Hefeingdo Figy 2 %qdu{?aﬁl%mrw@a clmpg ql%i/@ronsmagabiﬁ 103 dFlamgper

R R A LR TR R R T R

si de Of Q&g&le'ag A clamp support 115 has a flange 115A top and a shaft 115B which passes through
an opening 80G in.loading chassis 80. Flange 115A tapers at its perimeter. Shaft 115B is
insertably fixed to clamper base 100. A clamping sheet of compressed urethane is adhesively
bonded to the outer perimeter of the bottom surface of clamper base 100 to protect disk
surfaces from damage. Turntable 102 has a magnet 105 which is positioned to attract
ferromagnetic plate 111. |

Referring also to Figs. 43 and 47, a clamper support mechanism 1010 holds clamper
1009 slightly (0.3 mm) above disk D when disk D is in the playback position. Respective pins
78, 78, projecting upwhrdly from the upper surface of loading plates 81L and 8IR, projecting
upwardly from the upper surface of loading plates 81L and 81R, pass through guide groove
80D of loading chassis 80 and insert into guide grooves 77B and 77B of clamper holder 77L,
77R. Respective prOJectlons 77C, 77C projecting downwardly from clamper holders 77L,
77R pass through, and are guided by, respective gulde grooves 80E, 80E of loading chassis
80. Thus, clamper holders 77L, 77R are free to move left and right with respect to loading
chassis 80. Clamper holders 77L, 77R have respective supports 77A, 77A on respective ends
which face each other. Supports 77A, 77A are shaped to clamp and support flange 115A of
clamper 1009 when supports 77A, 77A are brought together. Support 77A has a V-shaped
cross section. A spring 128 urges clamper holders 77L and 77R together to snugly embrace
flange 115A. Flanf;e 115A fits precisely in supports 77A, 77A in a definite position when
supports 77A, 77A are brought together. Thus, supports 77A, 77A hold flange 115A ata
precise vertical position keeping clamper 1009 at 0.3 mm above disk D.

Referring to Figs. 42-45, clamper support mechanism 1010 supports clamper 1009
above disk D responsively to movement of loading plates 81L and 81R as follows. When
loading plates 81L and 81R are moved between a disk receiving position (POS.1, shown in
Figs. 42 and 43) and large-diameter



1000: * L- shaped " Ioadlng plates -81L and 81R hang on support pins 17A and 17B
attached to thelr :upper surfaces, _respectivel y. Suppmrt pins 17A and 17B
pass through - respectlve transverse gui dé grooves "80A ‘and 80B i n | oadi ng
chassis 80. -Rings 21A and 21B, at ends of support pins 17A and 17B,
~respectively, prevent support pins 17A and 17B from sli_ppi ng out of gui de
grooves 80A and 80B. Fi xed and drive-side disk guides 1003 and 1002 attach
to L-shaped | oadi ng plates 81R and 81L, respectively, thereby permitting
fixed and drive- side disk guides 1003 and 1002, nove transversely on the
bottom of | oadi ng chassis 80. Cuide r? | ers 19A and 19B, rotatably nounted
on upper surfaces of |oading plates 8 and 81R, travel in guide grooves

B0 o0 o SRS RAE AT (PO bl B 338 4505 s T
al i gnment oflob.dmglpwe@BliL&mdB&IR amaiveMiR gulfeogroboes 77BEe77B 'ofSlemperve ranges
of movement. ho?clljer 77}., p77R without affecting clamper holders 77L and TIR. The force
of spring 128 brings clamper holders 77L, 77R together causing supports 77A,
77A to hold clampei' 1009 0.3 mm above disk D in the playback position. |
Referring now also to Figs. 46-49, optical mechanism 1006 is raised
to the up position. Next, loading plates 81L and 81R are separated '(én open
position, POS.4 shown in Figs. 48 and 49). In the open position, respective
pins 78, 78 on loading plates 81L and 81R press against respecti\fe ends of
guide groovés 77B, 77B spreading clamper holders 77L and 77R apart agaiﬁst
the force of spring 128. This causes supports 77A, 77A to release flange
‘115A. Clamper 1009 is then attracted to magnet 105 of turntable 102 clamping
disk D between turntable 102 and-clamper 1009. Loading plates 81L and 81R
are brought to the open position (POS.4) even after disk D has been moved to
the stock position so that the stocker can be moved up and down. When this
happens, since no disk 'D is present on turntable 102 in the up position,
clamper 1009 is attracted to magnet 105, and rests on centering cone 101 of
turntable 102, as shown in Flg 50. |
Referring to Pigs. 2 and 50, a shutter piece 77L° on. clamper holder
77L indicates clamp errors the outer perimeter position of loading plates 81L
’ and 81R. An optical sensor 234, on loading chassis 80, detects the position of
shutter piece 77L°. Opﬁcal sensor 234 generates a loading plafe outermost _
position detection signal (OUT) which is at a high level H when supports 77A,
77A are tightly held together around flange 115A and at a low level (L) when
supports 77A, 77A are moved apart.
‘Referring now to Rig. 51, supports 77A, 77A have wedge-shaped cross
sections. If flange 115A is forced upwardljr or downwardly, supports_77A;'-
77A can be spread apart. This may happen if, when optical niechanism 1006
is moved to the up p&sition, disk D is misaligned with respect to turntable 102.
Turntable 102 will force disk D upwardly against clamper 1009 causing



17A are shorter -than support pi-ns 171 so ‘that Ioad| ng ‘pl at é 81R’ is gw ded
at a position: ‘et oser to loading ‘chassi’s '80-than |oad| ng. pl at e 81L, - -
permitting | oadi ng pl ates 81L and 81R to oveilap.” Respective opposi ng si‘des

of | oading plates 81L and 81R have integral
gear 85, which rotates on the bottom surface of

racks 810L and 810R. A pinion
| oadi ng chassis 80,

engages

with racks 810L and 810R When | oading plate 81L noves laterally, -pinion
gear 85 rotates in a direction that forces |oading pl ate 81R to nmove an

equal distance in the opposite direction of |oading plate 81L. A spring
127 strung between a ring 21B on an u%%er portion of support 13 pin 17B
of ]l oading plate 8IL and pin 21C on af upper surface of | oading

supports 77A, 77A to spread apart. This will cause the OUT signal to go low
indicating an error condition. Note that, in the up position of optical
iﬁechanism 1(;06, the upper surface of turntable 102 and the lower surface of
disk D precisely coincide. Therefore, normally, the movement of turntable 102
to the up position should not raise disk D at all. Note also that as clamper
1009 is attracted toward turntable 102 due to the magnetic force of magnet
105, and since there is only 0.3 mm of clearance above disk D, clamper
holders 77L, 77R are not forced siibstantially apart even if clamper 1009 is
lowered to the surface of disk D,Therefore, unless loading plates 81L and 81R

_have been brought to the open position POS.4, the output from optical sensor

234 should remain in the high (H) state even when optical mechanism 1006
has moved to the up position. Thus, the output from optical sensor 234 (signal

-OUT) is also used to detect clamping errors between clamper 1009 and

turntable 102. _ :

Referring now to Fig. 65, signal OUT goes low (L) when loading
plates 81L and 81R separate beyond the point where a large-diameter disk can
be supported between timing belt 14 and friction belt 12 at position POS.3.
This serves as a reference point for the determmatlon of other positions of
loading plates 81L and 81R. Moving laterally from this reference position,
where signal OUT goes low, and counting 11 pulses of signal L. PULSE,
position POS.4 is identified. Positions POS.1-POS.3 are represented,
respectively, by 13, 76, 83 pulses of signal L. PULSE as lpading plates 81L
and 81R travel medlally from position POS.4. ‘

Referring to Fig. 11, a stocker 1011 is generally defined by a top plate
151, a base plate 154, and a stocker body 150. Stocker plates 152A-152D are

‘insertably affixed in respective slits of stocker body 150. Sheets 153, of the
non-woven cloth, the same used as a case lining to. protect ﬂoppy"d_isks, is
adhesively bonded to top and bottom surfaces of stocker plates 152A-152Dand ~

top plate 151. Sheets 153 are folded and wrappéd around forward ends of
stocker plates 152A-15_2D and top plate 151. Stocker 1011 removably supports



chassts 80 urges | oading p]ates 81L and 81R tomard each other A bent .
portion of Ioadlng pl at-e 81L f.orns an integral shutfer pi-ece 811: in | oading -
plate 81L toward the front of housing 1000. Shutter “piece 811 interrupts a
| i ght beam generated, and detected, by an optical sensor 236 on the front
end of | oading chassis .80. Di sks are supported between.-fi xed and drive-side
di sk gui des 1003 and 1002. Thus, the nutual spacing of fixed and drive-side
di sk gui des 1003 and 1002 is deternmined by the width of the disk they
support. Optical sensor 236 is positioned so that the |ight beamis broken
when a disk of a certain size is suppogd ed between timng and friction
belts 14 and 12. Referring also to Flg 65, a signal IN, which is output by

opti cal Sensé)[otéﬁ?f foapafskbl(ﬂ& shbWn ik ¢he aﬁmg)za it of 3 ehitebweinsk 1S

bet ween 78 and nm  whi ch correS{)onds W th di anet er conpact di sks.
Referring tctompjateaS:lrmld?atockcn plates1 52D dAs‘irstgmomd dikOR inserted chetween upper

g\' sk gui de 9 Of la?te 1§f' 0 h%cker%lgtellg A]c [AI Ee}c{)ﬁ) store(%lféI C'ises%reali)%;]w&sn buracon.

| stocker plates 152A and 152B. A third stored disk is stored between stocker
plates 152B and 152C. A fourtli stored disk is stored between stocker plates
152C and 152D. _
, A shaft 140, projecting upwardly from main chassis 90, is inserted in
a bearing 150A to guide stocker 1011 along a vertical path of movement. Nuts
164L, 164R (nut 164L is hidden in the drawing) engage screws 167L, 167R
that rotate on shafts 165L, 165R respectlvely, prOJectmg upwardly from main
chassis 90. Thus, rotation of screws 167L 167R moves stocker 1011
vertically. A stocker vertical transfer mechanism 1012, located below stocker
1011, drives screws 167R, 167L. A motor 252, supported by bracket .1 82 on
main chassis 90, has a rotating shaft with a press-fitted worm gear 62. A gear
member 169, rotatabl_y supported by shaft 170, has a gear 169A, on an upper |
portion thereof, that meshes with worm gear 62. A gear 169B on a lower
portion of gear member 169 meshes with a gear 167A attached to screw 167L.
Gear 167A meshes with a gear 168L. Gear 168L meshes with a gear 166
which in turn meshes with a gear 168R. Gear 168R meshes with a gear 167A
attached to screw 167R. Clockwise rotation of screws 167R -and 167L lowers
stocke_r 1011, and countérclockwise rotation of screws 167R and 167L raises
stocker 1011. | '
_ A shutter member 173 rotates on a shaft projecting upwardly from main
chas'sis 90. Shutter member 173 has a gear 173A, on its lower surface, that
meshes with a gear 168A coaxially connected to gear 169L. Rotation of shutter
member 173 is detected by optical sensors 238 and 239 and used to determine
the vértical movement and position of stocker 1011. A shutter piece 173B -
projects from an edge of shutter member 173 and slits S1-S4 in shutter
member 173 divide shutter member 173 at 90 degree intervals. Shutter piece



| ower? surface: of: upper di sk QUIde 9 fornms an upper: half of - a QU|de groove
9, which QUIdeS the edge of the i nserted. ‘di sk on the | eft side of housing
1000. A sl-oped surface 9A, vith a slope‘of 45 degreés;- runs |ongitudinally
on a | ower surface of upper disk guide 9. A projection 9B, on a bottom end
of sloped surface 9A, engages the upper surface of the disk edge. A sloped
surface 10A, running longitudinally on a |ower disk gurde 10, slopes at a
45-degree angle in a direction opposite that of sloped surface 9A. A
projection 10B on. an upper end of sloped surface 10A engages a | ower
surface of the disk edge. A gap of 1.3gm width (Hl), between projection 9B
and_ projection | OB 'is slightly w der than the thickness of a disk (1.2 mm

oG 187" D S SRRy GBS PRAD Rredf,
Shaft 16 pr cqma;ti:skilbclobaﬂe 155e | ower surface of upper disk gw de 9. Anot her
shaf t 6 pr o ects HBtrcaE %%t Qgheu era stocker reference position signal

(S.REF), when shutter piece 173B interrupts a light beam generated and

detected by optical sensor 238. Signal S . REF goes high when stocker 1011

~ isbroughttoa pesition above disk holding position POS(1). POS(1) of stocker

1011 corresponds to an alignment of the disk-holding space between top blate
151 and stocker plate 152A with a disk transfer position. _

_ Optical sensor 239 generates a stocker position signal (S . POS). Each
time stocker 1011 passes one of positions POS(1)-POS(4), the signal goes low
(L). Thus, position POS(1) is detected by moving the stocker downward until
signal S. POS goes low (L) after signal S.REF goes high (H). The
remaining positions POS(2), POS(3), and POS(4) are detected moving stocker
1011 further and counting second, third, or fourth changes in signal S, POS,
respectively.

Referring to Figs. 12, 53, and 55, a disk lock mechanism 1013,
prevents disks, held in stocker 1011, from moving out of stocker 1011. An
upper riisk lock shaft 158 projects downwardly from a lower surface of top
cover 3. Upper disk lock shaft 158 passes threu_gh spindle holes of disks stored
in stocker .1011. A lower end of upper disk lock shaft 158 extends to a
* position slightly ©. 8 mm) above an upper surface of a-disk D being

transported into stocker 1011 as shown in Fig. 55. Upper ‘disk lock shaft 158

prevents movement of the disks above the disk D being transported Figs. 53

and 55 show the stocker in position POS(1), so upper disk lock shaft 15 8 does

not pass through any of the disk spindle holes within stocker 1011. A lower
disk lock shaft 156 projecting upward from main chassis 90 is coaxrally

aligned with upper disk lock shaft 158.

Lower disk lock shaft 156 rides on a shaft 155A of disk lock base 155 B
permitting lower disk lock shaft 156 to move vertically. Lower disk lock shaft

156 moves _between a lock position and an unlock position. In the lock



surfate ofnlomer djsk gui de 10- at its reaf end. Another t|n1ng puIIey 7 -
rotates - .'14:on shaft 6. A-timng belf 14 is stretched .between tining -

pul | eys 15 and~7°to form a lloop with a |ong axis of-ithe | oop being paralt el
to a direction of transport-of disk D, d. An inside surface of timng belt
14 has teeth or serrati.ons. Qutside surfaces of timng. pul ' eys 15 and 7,

adj acent corresponding portions of the inside surface of*timng belt 14,

al so have teeth or serrations ta engage the teeth or serrations of timng
belt 14, thereby preventing slippage of timng belt 14 with respect to
timng pulleys 15 and 7. Referring, noywto Figs. 4 and 6, a fixed-side disk
guide 1003 supports friction belt 12. |n drive-side di sk gui de 1002,

fixed-side dpssltidhad8petEP dpper end of lower disk lock shaft 156 fits into upper disk
- lock shaft 158 (see Fig. 53). In the unlock position, lower disk lock shaft 156
is lowered awhy from upper disk lock shaft 158, creating a'gap between upper
and lower disk lock shafts 158 and 156 through which a disk can pass (see
Fig. 55). A spring 159 inside lock shaft 156 applies an upward force on lot;ver
disk lock shaft 156. A sheet 157, of compressed urethtme, is attached to the
upper surface of lower disk lock shaft 156 to help avoid possible disk damage.
To raise and lower lower disk lock- shaft 156, disk lock mechanism
1013 includes a lock ieleztse arm 172 rotatably supported by a shaft 183 of
disk lock base 155. Lock release arm 172 has a pressing portion 172A that
engages upper surfaces of projections 156A at a base of lower disk lock shaft
156. Spring 178 applies a clockwise rotating force to lock release arm 172
sufficient to overcome the force of spring 159 thereby forcing lower disk lock
shaft 156 to its lowermost position. A 'relay plate 96 moves toward the front
and rear guided by integrai guide grooves 96C, 96C that engage pins 97 on
main chassis 90. A rear-facing sutface 06A of relay plate 96 pushes against an
engagement portion 172B of lock release arm 172 to rotate lock release arm
172 counterclockwise against the force of spring 178. An engagement portion
96B on a lower surface of relay plate 96 engages with a cam surface '75D,
having surfaces C1-C5 , on an edgb of sliding plate 75 (visible in Figs. 52, 54,
56, and 58). . o |
Referring now to Figs. 12 and 52-59, lower disk lock shaft 156 is
pbsitioned responsiVety to the position of sliding plate 75. When sliding plate
75 is in a position DOWN;Z, engagement'pbrtion 96B of relay plate 96 is
engaged with surface C1 of cam surface 75D. In position DOWN-2, as shown
in Fig. 53, lock release érm 172 is rotated to a position'in which it eierts no
downward force on lower disk lock shaft 156. Thus, in position DOWN-2,"
lower disk lock shaft 156 is seated in upper disk lock shaft 158, the lock
position, held there by the force of spring 159. '



has a° d|5kr9U|de 11 of a resin material having a low friction coefficient.

A gui de groove - 11 i's formed | ongitudinally on disk: QUIde 11°t.0 -gui de the
di sk edge opposi‘te drive-side -di‘'sk gui de 1002. Qui d& groove 11' ‘i-ncludes

sl oping surfaces 1l A, 11 B, and a square U shaped groove 11C that forma
channel shape with a tapered entry. Referring now also to Fig. 8, a tapered
disk guide I E (see Fig. 8) toward:-a front end of fixed-'side disk - guide
1003. An -gap H2 of groove 11 Cis 1.5 mmwide, slightiy wider than the

t hi ckness of a disk. -This gap width allows the di sk edge to be gui ded

preci sely without binding. Friction be 12 is fixed to a flat wall 11D of
a helt fixing piece 11F at the blind end of groove 11C. Friction belt 12

ovor -whi ch a1 sk r et Sffiod gl 157 noded Wbt FISEE e ("ol Q0BY PPC1 O
coefficient @awaddahenp position iofopfical Inmctianidm floos), ehgagpm&gt poriida 96BA of
friction bel t r% ayarlgte%afgﬁgvgsgl etpsurp EZ cLIrxllgsu %ﬁleno%m% 1‘2 o 1 place
plate 96 toward the front of main chassis 90. As engagement portion 96B
follows sloped surface C2, lock release arm 172 rotates clockwise under the
urging of spring 178, forcing lower disk lock shaft 156 gradually downward.
When sliding plate 75 reaches a position DOWN-1, shown in Fig. 54,
engagement portion 96B of relay plate 96 rests on surface C3. Lock release
arm 172 halts at the angle shown in Fig. 55, and lower disk lock shaft 156 is
held at the unlock position, permitting disk transfer.
As sliding plate 75 is translated further to the right side of housing
~ 1000, engagement portion 96B of relay plate 96 is pushed rearward by inclined
surface C4. Lock release arm 172 rotates counterclockwise, aﬁd lower disk
lock shaft 156 begins moving upwardly under th_e urging of spring 159. When ;
sliding plate 75 reaches a position UP-1, shown in Fig. 56, engagement
portion 96B is held by the approximately central area of sloped surface C4, in
which lower disk lock shaft 156 moves upward to the position indicated in Fig.
-57. When sliding plate 75 reaches a position UP-2, engagement portion 96B
engages with surface CS, which is aligned with surface C1. At this point, as
shown m Fig. 58, lower disk lock shaft 156 has reached the lock position
again, where it fits into upper disk lock shaft 158. , _
A shutter 156B, projecting from lower disk lock shaft 156, indicates
when fower disk lock shaft 156 reaches the lock position. Shutter '156B
interrupts a light beam generated and detected by an optical.seilsor 229,
 attached to disk lock base 155 when lower disk lock shaft 156 is at the unlock
position. Optical sensor 229 generates a disk lock signal (D . LOCK), which -
is high when lower disk lock shaft 156 in the unlock positio'n._- Wheﬁ sliding
plate 75 is at positi(;n UP-2o0r position DOWN-2, lower disk lock shaft 156
is at the lock position, as described above. However, if disk D is not
positioned with its ét-.nter hole aligned with lower disk lock shaft 156, lower



by a’ relnforcenent plate 13. Relnforcenent pl ate. 13’ al so supports flat wall
$1D to prevent.: it fron1bOMAng due to the force appl:ed ‘by the di sk running
along frietion beit12. Referrrng to Fig: 3,5, ‘and”6-an outer. perimeter
surface 14A of timng belt 14 is positioned to engage with the disk edge,
gui ded between projections 9B, 10B, on the |eft side of. housing 1000.
Friction belt 12 engages the opposite edge of the disk. "Timng belt 14 is
revolved by timng pulley 15 to 15 nove the disk inside housing 1000.
Friction belt 12 is fixed relative to |loading plate 81R Therefore, if
timng belt 14 were permtted to bow, %ﬂe center of the disk would noye
toward the left of the device causing e path of the disk

disk lock shaft 156 is blocked by disk D, preventing it from reaching the lock
position. If dl__sk lockmg is not properly achieved, vibrations can cause disks
to shift out of place within stocker 1011, possibly causing darﬁage to the disks
by lower and upper disk lock shafts 156 and 158 which move vertically within
stocker 1011, Signai D.LOCK is used to detect such disk-locking errors.

Referring to Figs. 60-64, a disk insértion error preventing mechanism
1014 prevents errors during insertion of disk D. A shutter 120 rotates on a
shaft 129 rotatably siipported at either end by bends 80F, 80F projecting from

~ loading chassis 80. Flaps 120A, 120A, projecting radially from an axis of
rotation of shutter 120, block insertion aperture 1A on front panel 1. A pinion
gear 120B, subtends é 180 degree arc about the axis of rotation of shiutter 120,
Material, such as felt or compressed urethane;' is adhesively bonded to the
surface of flaps 120A, 120A to prevent abrasion of the top surface of disk D,
since the top surface of disk D engages flaps 120A during loading and ejecting
operations.

A shutter arm 121 rotates on a shaft 122 projecting perpendlcularly
from the lower surface of loading chassis 80. A sprmg 125 urges shutter arm
121 in a counterclockwise direction, as viewed from the top. A rack 121A on
the bottom of shutter arm 121 meshes with pinion gear 120B. Thus, shutter
120 opens 'and'closes.responsively to the rotation of shutter arm 12i A pin

'.123 fixed on the upper surface of the loadmg plate 81L, engages with side
surface 121B of shutter arm 121 responsnvely to movement of plate 81L.

Referring now also to Fig. 65, the angle of shutter 120 changes
responsively to the position of loading plate 81L. Referring to Fig. 60, when
loading plates 81L and 81R are positioned at disk receiving position POS.1,
pin 123 of loading plate 81L rotates shutter arm 121 clockwise against the
urging of spring 125. The rotation of shutter arm 121 causes shutter 120 to
rotate toward the outside of the device, moving it to the open position. This
allows a disk to be inserted into insertion aperture 1A.



to be nonl1near “Al’so, the dlstance of. di sk transfer fron1front to rear,

s det er mi-ned: fr.om the angul ar di spl acenént of tlnlng pul.l’'ey 15. The _
non-1inear di'spl acement of the di sk woul-d make it ‘di fficult to deternine
the fore-aft di spl acenent of the disk fromthe angul ar di spl acement of
timng pulley 15. This.is so because, wth bowing of timng belt 14 and
friction in the sliding-supports, the transverse novenent of the di sk would
‘be a conplex function of fore-aft displacenent of timng pulley 15 which
woul d vary with properties of the timng belt (which could also change over
time). Therefore any bowing in timngohelt 14 is likely to lead to errors
in _fore-aft position detection of the“disk. Referring nonentarily to Fig.

82, timng belt Iphel ifiscpfiGly 8NRE D e On | ower
di sk-gui de 10. Thee|1n3|gle su??gceéa%%qu %%ﬁeﬁnﬁaﬂ@ﬁsggs over guide

wal | | 0D. Tiisslopdingplate &1hemovasde thé lefhsadazioﬁhousumgﬂ(pﬁ(bsnn 33 monesg belt 14
I nwardly. Aavnvggratjroxgls%'{l&ersam? %Y\%%pmﬁ]tiinsgkspring 125 to rotate shutter arm 121
counterclockwise. As_. shutter arm 121 rotates, flaps 120A move downwardly
until they rest on the top surface of disk D, as shown in Fig. 64. Pin 123
continues to move away from side surface 121B of shutter arm 121. Once disk
D is driven by disk transfer mechanism 1001 completely inside the disk player,
flap 120A is released:'-to,a close position in which shutter arm 121 is rotated
counterclockwise to a position where its side surface 121B engages with bend
80F of loading chassis 80. When shutter 120 is in the close position, disk
insertion through insertion aperture 1A is prevented. Shutter 120 can’nof rotate
past the close position in which flaps 120A point downwardly because an arm
supporting rack 121A is supported by bend 80F, preventing further rotation of
“shutter 120. Thus, insertion of another disk is bjocked. _

A shutter piece 120C, on the upper part of shutter 120, interrupts a
light beam generated by an optical sensor 235, oh loading chassis 80, to detect
the closure of shutter 120. The closure of shutter 120 is indicated by shutter
close signal (S.CLOSE) generated by optical sensor 235. Signal S.CLOSE
goes high when shutter 120 closes. | '

Referring now also to Figs." 7, 16, and 21 the change in signal
S.CLOSE to high (H) serves as a reference position for disk transport within
the disk player. The disk transfer position is determined by counting the
number of pulses from the output (signal L. PULS E) of optical sensor 232
described above, When a large diameter disk D is inserted and transported to
position P1, flap 120A falls away from the upper surface of disk D, closing
shutter 120 This causes signal S.CLOSE to go high. Play position P2 and
stock position P3 are determined for a large diameter disk D by countmg
pulses from signal T PULSE. For play position P2, six pulses are counted.

" For stock position PB., 160 pulses are counted. For a small-diameter disk d,



guidéfg and di'sk.gui.de 10, feinforces.disk guides. 9.and 10. Since disk

gui des 9-and ‘10-.are of resin, nmetal plate 8 prevents .di sk gui des- 9 and 10
fromflexing. A disk protection-sheet 23, att'ached fio the top and bottom
surfaces of the rear side of disk guides 9, 10, prevent danage to stored

di sks (described | ater) above and bel ow di sk guide 9. Referring now-to Fig.
7, a |l oading plate open/close nmechani sm 1004, rotates tim ng pulley 15.
Mbtor 250 is fixedly attached to main chassis 90 on a bracket 180. A worm
gear 253 is press-fitted to a rotating shaft of drive notor 250. A gear
menber 63 rotates on shaft 91 attached,d o main chassis 90. Gear 63A on a

| ower. portion of gear nmenmber 63, engag€s worm gear 253: Plate 86A is fixed

oo 2 ndiyoftoh i BabsGarhds i, St FTRTLSE ot 0 ol o
i nt er connectposijiopl B3 by 200 pulsesi of €@, samiersigml.pul | ey 15 rotates on shaft 16
Referring to Fig. 67, a drive control circuit 1015 includes a system
controller 300 (preferably a microprocessor) having a ROM, a RAM, and an
5 interface circuit. Controller 300 receives user input from a mode kei(pad 301,
with E/L key 1 - E/L key 4, which a user presses to command controller 300
to eject and load disks stored in positions 1-4 of stocker 1011, respectively.
Controller 300 is also connected to a computer 303 via an interface circuit
302. Controller 300 implements mechanism operations corresponding to mode
10 key entries and commands from computer, 303 according programming
described in the flowcharts of Figs. 68-81, ,
- Optical sensors 232,235, 234, and 236 apply signals .. PULSE,
S.CLOSE, OUT, and TN, respectively, to controller 300. Controller 300
generates and applies sig‘hals FRONT and REAR to motor drive circuit 304,
15 to control cause drive motor to move the disk toward the front and rear,
respectively, and to cause drive motor 250 to open and close loading plates
81L and 81R, respectively. Motor drive circuit 304 applies a drive voltage to
drive motor 250. When signal FRONT goes high (H), a drive voltage is

applied by motor drive circuit 304 to rotate timing pulley 15 : clockwise.
20 When signal REAR goes high (H), a drive voltage is applied to by motor drive

circuit 304 to rotate timing pulley 15 in the counterclockwise direction. When
both signals go high (H), the output from motor drive circuit 304 is short-
circuited to eléc&omagnetically brake motor 250. When both signals are low
_ - (L), the output of the motor drive circuit is an open lead state to allow the
25 motor 250 to freewheel. - |
Optical sénsors 237 and 233 apply signals P REF and P, PULSE,
respectively, to controller 300. In response to signals P.REF ~and
P . PULSE, controlier 300 generates and applies signals P.UP and PN
to motor drive circuit 305, to control the position of sliding plate 75. Motor
30 drive circuit 305 outputs a predetermined drive voltage to motor 251 of optical



16 protrudi ng fiom a distal end of plate 86B. Anlrnernedlate gear 82C;
potating at:a n1ddle of plate:86A neshés -with botH-gear 63C, ‘'on an upper
portion of -gear “menber 63, and gear 82B, ‘thereby transnlttlng rotati on of
the shaft of nmotor 250 to gear 82B. Rotation of gear 82B is further
transmtted to timng pulley 15 by a gear 82A that rotates on a mddle of
pl ate 86B. Gear 82A neshes with gear 82B and a gear 15B-on a | ower portion
of timng pulley 15. Referring nonentarily to Figs. 25-29, plates 86A, 86B
pi vot responsively the position of timng pulley 15 as timng pulley 15
noves transversely with drive-side di? gui de 1002. Thus, the rotation of
notor 250 is transnitted to timng puffey 15 by an extensi ble transm ssion

wi t hout. mOVidanfikalvefRi rhdpBritiechaRfinC 1009 b g °16. WheH sippapP.upher e 1s no

need.f or
goes high (H), a drlve voltage is output to move sliding panel 75 toward the

right side of housmg 1000. When signal P.! pWwN  goes high (H), a drive

- voltage is output to move sliding paliel 75 toward the left side of housing
1000. When both signals P.UP and P. DwN " go high (H), motor drive circuit
305-is short-circuited electromagnetically brake motor 251. When both signals
are low (L), the outputs are put in an open lead state to éllow motor 251 to
freewheel. _ '

Optical sensors 238, 239, and 229 apply signals S . REF, S. POS,
and D, LOCK, respectively, to controller 300. In response to thesé signals,
controller 300 generates and applies signals ST.UP and ST,J DWN ~ to motor

.drive circuit 306, which drives motor 252 of stocker vertical transfér
mechanism 1012. When signal ST.UP goes high (H), a drive‘ voltage is output |
to move stocker 1011 upward. When signal ST.} DWN :goes high (H), a drive
voltage is output to move the stocker downward When both signals are high
(H), the output from motor dnve circuit 306 is short-circuited,
electromagnetically braking motor 252. When both signals are low (L), the
motor leads are opeﬁed to permit motor 252 to freewheel. When a power
supply is off, controller 300 is connected to a backup power supply (not shown -
m the drawmg) so that flags in memory indicating stocker posmon presence
of disks and disk sizes are saved.

. 'The read signal generated by optical pickup 2 is applled to a sxgnal
processing circuit 307 via an RF amp 309. After EFM demodulation, de-
1nter1eav1ng, error correction and other usual operations are performed, the .
signal is sent to computer 303, which is connected extemally, via an mterface
circuit 302. Based on a servo error signal, obtamed from optical plckup 2,
servo circuit 308 controls a focus sei'vo, tracking servo, and feed servo of
optical pickup 2. This control causes a light beam, generated by_opti_cal pickup
2, to follow data tracks on disk D. Signal processing circuit 307 and servo



space 'for novenent:-“of .a bulky motor. In. addi tion,- by havlng an exten5|ble
transm ssion - |nstead of a novabl e notor and transmi.s$i on,. the mass and -

wei ght of -the ‘drive mechanismtravelling-with’ Ioadlng plate 81°Lis

m ni m zed, making it possible to use a weaker spring 127 to urge | oading
plates 81L and 81R nedially together. Disk insertion is thereby nade easier
and nore responsive. I n ‘addi tion, the pressure |oad on tlnlng belt- 14 and
friction belt 12 is reduced. Cpt|cal sensor 232 is attached to a bend 180A
in a bracket 180. A shutter wheel 63B on the upper portion of gear nenber
63 periodically interrupts a |ight beﬁgldetected by optical sensor 232 as
gear nenber 63 rotates. Optical sensor 232 generates a | oading pul se

s scussed s, 208 . odiiEal o Bdief 200y gt St Gpeipting v 2"
predeterninqﬁxmmmanuﬂpdmwdﬁamkmnmgqNﬁ&J) d. Therefore, signal L. PULSE
can serve as an Réferrihg to Figs. 68-81, the letter, n, denotes the stocker position (i.e.
n=1, 2,3, or 4); Four flags, D.FLAG(n) (D.FLAG(1)-D.FLAG(4)), one for
each stocker position, indicate the presence of disks in respective ones of the
holding positions POS(1)-POS(4) of the stocker. Four other flags, S.FLAG(n)
(S.FLAG(1)-S.FLAG(®4)), indicate the sizes of the disk stored in the respective
ones of the holding positions POS(1)-POS(4). A value of 1 of one of flags
' D.FLAG(n) means a disk occupies the respective holding pbsiti_on POS(n). A
value of 1 of one of flags S.FLAG(n) means a disk in POS(n) is a ‘small-
diameter disk. For ei:ample if D.FLAG(1) and S.FLAG(1) are both set to 1,
then a small-diameter-disk is stored in holding position POS(1) of the stocker
the topmost level. M.FLAG indicates the operating mode of the device.
. A flag M.FLAG is set to READY when in the disk player is in the disk i
receiving state shown in Fig. 13. When a disk D (or d) is brought to the eject
position, as shown in Figs. 19 and 24, M.FLAG is set to RJECT. When disk
D, d is clamped and loading plates 81L and 81R are brought to the open
position, as shown in Figs. 17 énd 22, M.FLAG is set to STAND-BY. When
the disk is brought to stock position and loading plates 81L and 81R are
brought to open position, as shown in Figs. 18 and 23, M.FLA_G_is set to
"~ STOCK. In the stand-by state, M.FLAG is set to PLAY when disk playback
is commenced.

The disk player can be in any of a number of different operating modes
to which _the'control program is responsive. These modes are indicated by
corresponding settings of M.FLAG. The following table summarizes these:
modes. The modes shown for each meéhanism are not ' necessarily
comprehensive but are those used to characterize the operating modes signalled
by MFLAG. | |



|nd|cat|ontof “di- sk novement During disk- transfer one pulse in signal L:
PUL SE |nd|cates .a-nmovement of 0.5 nm of the disk inithe present ‘embodi ment.’
The sane signal” L. PULSE al so i ndi cates t he di stance noved by | oadirg plate:
81L during an operation that is described below. In this operation, one
pul se indicates that |oading plate 81L has noved 0.314.mm 17 Referring
now al so to Fig. 13, when no disk is held between drive-side and fi xed-si de
di sk gui de 1002 and 1003, the force of spring 127 pulls support pins 17A
and 17B together until they rest against the ends of guide grooves 80A and
80B, respectively. This places disk trggsfer mechani sm 1001 in a disk_
receiving position (POS. 1). In the di receiving position, |oading plates
81L

Disk Transfer Mechanism 1001

State " Description

Receive Disk receiving state with loading plates 81L and 81R in disk
- | receiving position POS.1 shown in Fig. 13. '

Eject Disk transfer mechanism 1001 supports disk D, d between
timing belt 14 and friction belt 12 with the disk at the eject
position, where it can be removed as shown in Figs. 19 and
24, '

: Disk transfer mechanism 1001 is in the open position,
POS.4, where timing belt 14 and friction belt 12 are -
sepafated from the outer perimeter of disk D, d as shown in
Figs. 17 and 22.




and 81R, attached 'to support picns 17A and 17B, respectlvely, are-l ocated at
speci fied’ pOSltlonS The speci.fied positions are suéh that the distance W
bet ween ti-ni-ng bel't ‘14 and friction: bel t-12, -which &re supported by | oadi ng
plates 81L and 81R, is 76 mm This separation distance is slightly smaller
than the 80 mm di aneter_of small-di aneter disks..Wen disk transfer
mechani sm 1001 is in the disk receiving position, timng belt 14 is
stationary and remains so until a disk D, d is inserted a certain distance.
Wien disk D, d is inserted through insertion aperture 1A, the rimof disk
D, d first engages with timng belt 14 gnd di sk guide 11E. As descri bed
abave, disk guide™I1 Eis of a resin erlal haV|ng a Iom/frlctlon

coef fici ent =Fases—t-he-digletimglidac frag aly _againgt digh | sTITHaT:

di sk-i nser t iloneadifg tl*lﬂte%?&nhﬁ mﬂ%ﬁﬁm&&ﬁﬁ b@t es 81L and 51A
forced apar{l against the torce of spring 127. T e presence of .disk
| 1E prevent § &k Dft B@ﬁpg against timng belt 14 during thig
of insertioff. By preventin e :

during
are

gui de
phase

{f On Rack member 87 is engaged with timing pulley 15 keeping

disk transfer mechanism 1001 in the open position POS.4 as

shown in Fig. 29.

Rack member 87 is moved away from timing pulley 15 as
shown in Fig. 25.

Damper Lock Mechanism 1008

State ~ Description

Locked Optical mechanism 1006 is locked to base 40 a shown in Fig.
30.

Unlocked | Optical mechanism 1006 is unlocked from base 40 aﬁdI
elastically sﬁpported by lower dampers 41 and upper dampers
44 as shown in Fig. 33.




di sk fron1fubb|ng agalnst t|n1ng bel t 14 danage -and.Wwear to t1n1ng belt 14
s mnimzed.: Referrlng to Figs.:14, 15, and 16 when.disk D-is inserted to
t he position. ndi¢at ed by PO, t he separ ati on -di st ance’ between tim ng belt .
14 and friction belt 12 is increased to 78 mm This initiates disk |oading.
To pull disk D into housing 1000, disk transfer mechani sm 1001 revol ves
timng belt 14 countercl.ockwi se. However, timing belt 14 cannot pull the
disk in until the disk has reached a certa[n poi nt where the tendency of
the disk to slip back out due to the force of spring 127 is overcone by the
force of friction between the disk edgg and timng belt and friction belt
12._This requires That the user push the disk inwardly up to that poi nt .

The. present docici i c aotind 24 ad for o s =Y

Sliding Plate 75 Position

State 1 Description

DOWN-2 | Optical mechanism vertical transport mechanism 1007 has
lowered optical mechanism 1006 to the down position as

shown in Fig. 43.

UP-2 Optical mechanism vertical transport mechanism 1007 moves
raised optical mechanism 1006 to the up position as shown in
Fig. 49. '

Clamper Support Mechanism 1010

State | Description

~Release | Support released on clamper 1009 and clamper 1009
4s attrected to a mégne_t- 105 of turntable 102

shown in Fig. 50.

Clamper 1009 is éupporte_d at the suppoi't position shown in
Figs. 42 and 43.

Disk Lock Mechanism 1013

State ‘Description

Locked | Lower disk lock shaft 156 is in a lock position as shown in
Figs. 52 and 53.




18 that i nserts disk D into:ihnsertion aperture 1A hol dihg the- di sk spl ndl e
hol.e and 't he- dISk rimwith fhe right forefinger and:the thunb,
respectivel y.” The di sk ‘can then-be easily and naturally rotat ed ‘cl ockwi se
as the disk is pushed in. Drive-side disk guide 1002, draws the disk in by
pulling the left side of disk D, rotating it clockwi se, with the hand of
the user urging it along until disk transfer mechani sm 1001 gets a solid
grip on disk D. Once disk transfer mechani sm 1001 has brought disk Dto a
position where it is firmy supported between tim'ng belt 14 and friction
belt 12, disk D is noved independently, of the user. D sk [Mﬁgr sgught _to a
pl a_yback p03|t|on‘(‘P2) and then to a s%]ock position (P3) erring

moment ari |y g=e g 4 é

nmechani sm 1091skﬂn@&&idi'iEh‘oPFr"e%ﬁtﬁmS|1t01ﬂn(P3) or a playt
position (P) to an eject position (P4) V\/nere disk D, d may be re

the user. Difsigfer anSferDescrlptlon

pved by

Engaged Positioning of ﬂap 120A is maintained at the angle at which
flap 120A of shutter 120 engages with the top surface of disk
D as shown in Fig. 64. '

Closed Shutter 120 is in a fully closed position preventing tﬁe

insertion of a disk into insertion aperture 1A (see Fig. 63).

Open Shutter 120 is in the open posit'idn, allowing a diskto be

inserted into insertion aperture 1A as shown in Figs. 60 and
61

Mec_haniém States in Modes Indicated by M.FLAG

Operating Modes - M.FLAG

PLAY/
STANDBY

READY | EJECT

K

Eject Open Open

- Off | off ' On On
"Lock Lock - Unléck ﬁnlock
DOWN-2 | DOWN-2 | UP-2 Tur2
o0 Supﬁon Support Release Releas’
. | .
1013 | Lock Lock Lock Lock

1014 Open Open | Closed Closed “




mechahi sm:1001. rs controller to bring disk D as. far to the front of the .
ci sk .pl ayer as: pOSSIb|e W thout . causing permtting tlmng bel't 14-and
friction belt 12 to lose their grip onit. That is;:timng belt 14 is

stopped just before timng belt 14 and friction belt 12 woul d shjft

nmedi al |y under the force of spring 127. This insures that disk Dis firmy
ej ect position. The disk Dis noved between.the eject -position,

held in the

t he pl ayback position,

by the user.
pl ayed back,

t han the dianeter of the disk

and the stock position in response to keypad entries

Referring nonentarily to Figs. 13, 17, and 25 when a disk is
| oadi ng pl ates 81L and 81R are separated by a di stance greater

thereby rel easing the disk so that the disk

can be rotated fr cgﬁ# | at es 81L
and 81R apart, |swglbg(§hd lLven ggan%?{’)m&@gg &etré}-lriﬁg%g gllgf]&{aaﬂl‘g@

rack rel easd plain coutbe that M(lpacthmighcstepmm cStBasSﬁ-laO ilehy aﬁlmmlf:’&
I n a guide HeSHHES be?c'f'w' ﬂ tedchaSS| s 90,

When disk D is inserted into insertion aperture 1A of front panel 1, the
outer edge of disk D presses against timing belt 14 and a disk gulde 11E. As
the disk is pushed in by the user, the outer edge of the disk slidesagainst disk
guide 11E, loading plates 81L and 81R are forced apart, and pin 123, on

-loading plate 81L, moves allowing spring 125 to rotate shutter arm 121

counterclockwise. The rotation of shutter arm 121 closes shutter 120. Shutter
120 is held open as it slides against disk D until disk D is inserted completely
into the device. The disk is protected from damage by the compressed urethane
(or similar material) adhesively bonded to the periphery of flap 120A.

If a disk is inserted as- far as position PO (shown in Fig. 14 for a large
dis’_k and in Fig. 20 for small-diameter disks), the output of optical sensor 236
(sighal TN) goes high (H) causing the control program to branch from step S1

to'step S2 and then to a procedure JOB LOAD. In procedure JOB LOAD, disk

D, d is brought to the playback position in steps S20-S34 as follows. First,
controller 300 outputs a high (H) state at signal REAR at step S20. Control
then loops at step S21 till signal S.CLOSE goes high (H), indicating shutter
120 has closed. The high level (H) output by signal REAR causes timing belt

. 14 to be rotated counterclockwise, rolling disk D, d clockwise along the left

side surface of friction belt 12, and toward the rear of housing 1000.
Once the disk reaches position P1 (Fig. 16 for large disks or position
P6 in Fig. 21 for small-diameter disks), flap 120A of shutter 120 drOps from

the upper surface of disk D, d to the closed posmon This causes the output
from optical sensor 235, signal S.CLOSE, to go high- (H). Controller then -

checks signal TN at step $22. If signal TN is high (H) at step S22, indicating’
a small diameter disk,"c_Ontroller 300 sets small-diameter disk flag S.FLAG(n)
to 1 at step S23, where n is an internal memory variable whose value is set to

represent the current stocker position. Control then advances to step S24 where

|nserted



so that rack - T ef ease plate 134 can slide left and rlght relative to-main
chassis 90. A bend 134B in rack release plate 134-is p03|t|oned to engage a
bend 75E in a-stiding plate 75.. A T-shaped rack rel ease.l ever -130 rotates *
on a shaft 133 19 extending fromthe upper surface of a notor bracket
180. A spring 138, strung between rack rel ease |ever 130 and notor bracket
180, urges rack release |lever 130 in a clockw se direction, as viewed from
above. An arm 130B of rack rel ease | ever 130 passes through an opening 87C
in a rack nmenber 87, inserting into a groove 134A of rack rel ease plate
134, so that -rack rel ease |ever 130 rotates counterclockw se respon5|vely
to_a rightward novenent of rack releasé plate 134.

disk presence flag D.FLAG(n) is set to 1. At step S25, controller 300 returns
signal REAR to low (L) and sets signal FRONT to high (H). Control loops
through step $26 until signal S.CLOSE goes low (L). '

When signal FRONT goes high (H), timing belt 14 of disk transfer
mechanism 1001 begins rotating clockwise, moving disk D, d toward the front |
of the disk playei' as. the disk rolls counterclockwise. Disk D, d forces shutter
120 open toward the outside of the device. When signal S.CLOSE goes low
(L), controller 300 returns signal FRONT to low (L) and sets Signal ‘REAR to
high (H) at step S27. At stei) S28, controller 300 waits again for signal
S.CLOSE to change to high (H). As a result, timing belt 14 is again rotated
counterclockwise, and disk D, d moved toward the rear of housing 1000 as
disk D, d rotates clockwise. | _

The movement of dlsk D, d causes shutter 120 to close, in turn causmg
signal S.CLOSE to go high (H). At step S29, controller 300 begms countmg :
the output pulses (signal L, PULSE) from optical sensor 232 by incrementing
an internal count variable once for each pulse of signal L. PULSE. At step
$30, controller 300 checks to see if S.FLAG(n) has the value 1, indicating a
small disk. If S.FLAG(n) is 0, indicating a large disk, thén, at step S31, a
value of 6 is stored in an internal memory variable, SET. If S.FLAG(n) is 1,
indicating a small-diameter disk, then controller 300 sets variable SET to 46
at step S32. At step 853, controller 300 compares the internal count variable
with the value of SET and loops if SET is higher than the internal count
variable. Once the internal count vafiai)le reaches the value of SET, indicating
that disk D (d) has reached position P2 (P7 for small disks), control proceeds
to step S34. At step S34 signal FRONT and signal REAR are set high (ED for
a prescnbed period (50msec) electromagnetically braking motor 250, stopping

| its rotation abruptly. )

As just described, the initial loadmg operation begms when a disk is
inserted through insertion aperture 1A. The disk i is.drawn into the dnsk player
and immediately brought partly outward again before being drawn ‘inward to



Referring now also to Fig. 29, projections 87A on the lower ‘end-of rack o
menber 87, are inserted into hol es (hidden.in'the dramﬁng) Ln main chassis
90. Rack nmenber 87 has an integral -rack" 87D with a lFongitudinal axis that
runs |laterally. The insertion of projections 87Ainto the holes fornms a

pi vot abl e connecti on between rack nember 87 and main chassis 90 permitting
rack menber 87 to pivot in an arc whose tangents are perpendi cul ar~to the
axis of rack 87D. Thus, rack menmber 87 pivots toward and away fromthe
front of the disk player. Integral rack 87D engages with gear 15C | ocated
bet ween gears 15A and 15B tim ng pulle4:15. A bend 87B of rack nmenber 87 is
connected to arm I30A of rack release’lever 130 by a plate 131 and a spring

D "0 IAAEE Bl RIS IO o A S B L0

to mesh wit hdiskdo rdgi{ter mﬂmtablmdmpeatablfame referedbe POsition defified lli)aC K

engager 1005&1%0P: orsf)nlg of flap 120A. Since the playback position is identified by
measuring the movement of timing belt 14, it is essential that the reference
position be reliable to place the disk in the playback position accurately. By
bringing the disk out, under the control of the disk pleyer, errors due to
misregistration- of the disk during initial insertion can be eliminated. For
example, if the user, in pushing the disk inside the disk player, forces flap
120A down prematurely, holds it open, or continues to push the disk in, such
that the disk slips beyond the registration point (where flap 120A just closes),
the registration will be inaccurate and an unreliable reference position will
result. Bringing the disk up to the registration point, under the control of the
disk player, permjts arepeatable and accurate reference position to be obtained
before moving the.disk'to the internal position. In this way, the disk is moved ) “
accurately to position P2 for large disks or P7 for small disks.

Control proceeds from step S34 to step S35. In steps 'S35-S39,
controller 300 moves sliding plate 75 from position DOWN-2 to position UP-
1. At step S35, controller 300 sets signal P.UP to high (H) causing a drive
voltage to be output to move sliding panel 75 toward the right side of housing
1000. Control loops through step S36 until the outpuf from optical sensor 237
(slgnal P. REF) goes low (L) indicating that sliding plate 75 has shifted to the
reference position signalled by optical sensor 237. Referring momentarily to
Fig. 66, the reference position of sliding plate 75 is just to the right of position
DOWN-1, between position DOWN-1 and position UP-1. At this position of
sliding plate 75 plate 40, optical mechanism 1006, is in the up pos1t10n
Additionally, lower disk lock shaft 156 is in the unlock position. _
After signal P.REF REF goes low, a process is begun in step $37, in

which an internal counter variable is incremented for each pﬁlse‘ of signal
P . PULSE. The internal counter variable is compared with the number 27
at step S38. Control loops through step S38 until the counter reaches 27.



rack “frenber 87" SO that 'it.engages with gear 15C (ON}- or dlsengages (CFF) in
response to the. position of sliding plate -75: Wi leisliding-plate 75 is
nmovi ng between a position DOM-2 and a positien-UP-1, bend 75E of sl.iding
plate 75 is positioned at a distance from bend 134B of rack rel ease plate
134. Therefore, in this range of positions, the force of spring 138 rotates
rack rel ease |l ever 130-to position rack release plate 134 toward the |eft
end with pins 135, 135 resting at the left-nopst ends of their respective
gui de grooves 90H, 90H. In this range of positions of sliding plate 75,

rack menber 87 is held away fromgear4 5C by plate 131 as shown in Figs.
25-27 under the - =20 urging of spring~138. Wen sliding plate 75 noves

f rom. POSi ti OesbFink fBmentarily to Fig. 66, during the loop through step $38, sliding
. plate 75 moves from the reference position to position UP-1, during which
time base 40: with optical mechanism 1006, moves to the up position and
lower disk lock shaft 156 moves partially toward the lock position. When the
counter reaches 27, where sliding plate 75. reaches position UP-1, control
passes to step S39. At step S39, signal P.UP and signal P.DOWN go high for -
50 msec, electromagnetically braking-motor 251 to stop it quickly. Disk D, d,
which is in the playback position, is mounted on turntable 102, because of the
movement of optical mechanism 1006 to the up position. Thus, magnet 105 on
turntable 102 attracts clamper 1009. |
As shown in Figs. 69 and 70, at step S40, controller 300 checks signal
OUT from optical sensor 234 to determine if claniper holders 77L and 77R are
properly clamped about flange 115A. If cl_anip_er holders 77L and 77R are
properly clamped, as indicated by a low state of signal OUT, cohtrol branches
to steps S41-S44 where sliding plafe 75 is moved from position UP-1 to
position UP-2, At step S41, controller 300 otputs high (H) at signal P.UP.
At step S42, controller begins incfemen_ﬁng .an internal counter variable for
each pulse of signal P. PULSE. Control loops through step S43 until the
counter variable reaches the value 18. During the loop through step S43,
sliding plate 75 moves toward the right of the disk pléyer. When the counter
variable reaches 18, indicating that sliding plate 75 has reached position UP—Z,
control proceeds to step S44. At step S44, signal P.UP and signal P.DOWN
are set to high (H) for 50msec, electromagnetically braking motor 251.
At position UP-2, optical mechanism 1006 is in the up position, and
* lower disk lock shaft 156 is entirely in the lock position shown in Fig. 59. In
addition, the lock on optical mechanism 1006 is released as shown in Fig. 33,
and rack member 87 is brought to a position where it engages with tlmmg
pulley 15 as shown in Fig. 29. :
' In steps S45-S49, controller 300 moves loading plates 81L and 81R
from the support position POS.3 (ff)r large disks or suppoft position POS.2 for



posi ti'on UP-2:: bend 75E engages with bend 134B, and rack rel ease plate 134
i*s noved to thelright of the disk player. Therefore,  rack.rel ease plate 134
rotates rack release | ever 130.counterclockw se against the urging of
spring 138 causing plate 131 and spring 132, to pull rack nenber 87 to a
position where rack 87D.meshes with gear 15C. Thus as sliding plate 75
approaches position UP-2 formposition UP-1 as timng pulley 15 is-rotated,
gear 15C rotates so that it follows along rack 87D as shown i.n Fig. 29.
Thi s causes |oading plates 81L and 81R to nove |laterally between positions
in which a disk is held between tim belt 14 and friction belt 12 to
open positions POS " 4, in which the di is released (Conpare Figs. 13 and
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signal REAR to high (H), causing timing pulley 15 to rotate counterclockwise.
As sliding plate 75 moves from position UP-1 to position UP-2, rack member
87 moves to cause ge'gr 15C to engage with rack 37D. Thus, as.timing pulley
15 rotates counterclockwise, loading plates 81L and 81R are moved laterally
as described above. At tﬁe _instant that timing pulley 15 begins rotating, timing
belt 14 is engaged with the outer perimeter -of disk D, d. This applies a
clockwise rotation force to disk D, d, but, since disk D, d is held on turntable
102, disk D, d remains in place despite the momentary tangential force applied
to it. | -
When signal OUT goes low (L), controller 300 begins counting sighal
L. PULSE at step S47. Control loops through step S48 until the count value
reaches 11. During the loop, the lateral advancement of loading plates 81L and
| 81R causes clamper holders 77L, 77R to separate. With the separation of
clamper holders 77L and 77R, the support on clamper 1009 is released,
permitting clatﬁper 1009 to move uhder the force of magnetic attraction, to
turntable 102, clamping the disk. After the count value reaches 11, the point
at which loading plates 81L and 81R are at their most open (lateral) positions
(POS.4), signal FRONT and signal REAR are set to high (H) for 50 msec, at _
step S49. Thus, at step S49, an electromagnetic braking force is applied to
étop motor 250. Then, at step S50, mode flag M.FLAG is set to STAND-BY
‘and control is returned to the main rouiine in Fig. 68. _
An error resulting in misclamping by clamper 1009 can be caused by
clampér support 115 moving upward, spreading apart clamper holders 77L,
77R, and causing signal OUT to go high (H) as discussed above. If this
occurs, control branches from step - 5S40 to step S51 in which -
controller 300 checks a number of times an error correction routine (the

routine to be described instantly) has been executed. In steps S52-S56, sliding



Turntabl e 102 and gear 37.are fixedly attached to. the rotating shaft of a
rai n notor . 33A which drives them Gear 37 meshes wi th-gear 35-which, in
turn, nmeshes with gear 36 of auxiliary notor 33B. Gear :35'rotates on a
shaft attached to chassis 30. Turntable 102 is thus rotated by both main
notor 33A and auxiliary.notor ‘33B. Main notor 33A and auxiliary notor 33B
are both enployed to drive turntable 102 during playback and to dri.ve .
optical pickup 2 and turntable 102 during accessing and start-up operations
described further below. Two notors are used because their operational

conbi nation provides certain benefits. , buring disk playback, notor 33A and
auxj liary notor 33B are supplied with élrive vol t age at aI ratio of Cor
appr oxi nat el ' tdfded bl 4 Qr : a e i n notor
S5A The | oal el o Sedctta BN UPT 1o PRt DO RE e S e chec
gear s 35- 37, comtroller 300 gets isignak P.OWDY tothighn(H)daasing Rlidig phuté 2§ evmoiy, because

auxi [ iary mloofheeléﬁ oif e’ &irsltc 'pflalyley (g(;nlt%? @he%%ogﬁ'si trl}rough step S53 until signal
| P . REF goes high (H). When sliding plate 75 moves beyond position UP-1,
optical mechanism 1006 is lowered and lower disk lock shaft 156 is lowered

and then raised again to the lock position. At a point just short of position

DOWN-1, signal P.REF goes high (H) and control advances to step S54

where controller 300 begins counting signal P. PULSE. Control loops

through step S55, until the count value reaches 20, indicating that slidihg plate
75 has reached position DOWN-2, whereupon control passes to step S56. At

. step S56, signal P.UP and signal P.DOWN are set to high (H) for 50 msec,
electromagnetically braking motor 251. At step S57, controller 300 sets signal
FRONT to high (H), moving disk D, d toward the front of housing 1000.
Control then proceeds to step S26. '

' Thus, when a clamping error occurs, disk D, d is returned to fhe front
(the position in which ﬂaps 120A are open) and the registration procedure of
steps S26-S28 performed again, finally bringing the disk back to the playback
position. This procedure serves to eliminate offsets in the disk ‘playback
position caused by vibration or other causes, resulting in improved reliability
in clamping of disk D, d. |

Referring now also to Fig. 71, if after three consecutive executions of
the en‘dr correction routine beginniné at step S51, misclamping still occurs,
c;,ontroller 300 prbceeils from step S51 to step S58. At step S58, signal P.DWN

. is set to high (H) causing sliding plate 75 to begin moving from position UP-1
to position DOWN-2. The deScriptipn of steps S59-S62 is omitted since the
details are identical to those of steps S53-S56 described above. Iﬁ steps S63-
S66, controller 300 brings disk D to the eject position P6 shown in Fig. 19
(small-diameter disk d is brought to éject position P9, shown in Pig. 54). At

. step S63, controller 300 sets signal FRONT to high (H). Then, at step S64,
controller 300 begins counting signal L . PULSE. Control loops through step



not or '33A, - a hagk-enf gererated auxiliary motor 33B reduces the t ot al

ctrr ent 21 flow to the two-notors. Therefore, .the load of auxi liary

motor 33B is, to a first-order approximation, non-dissipative. Duri ng
accessing and start-up, a high torque and speed are desired to mninize
delay in reaching selected and steady operation. Therefore, during start-up.
and accessing, main nmoter 33A and auxiliary notor 33B are supplied.with
equal drive voltages thereby driving disk Dwith twice the drive torque of
pl ayback operation, causing turntable 102 to reach playback speed quickly.
Thus, optical pickup 2 can begin reading disk D quickly, and the access
time can be shortened. Since main notor 33A and auxiliary nmotor 33B are

povver_ed S65 until the count value reaches 105. When signal FRONT goes high (H),
| timing belt 14__ of disk transfer mechanism 1001 starts moving disk D, d toward.
the front of the disk player. As disk D, d moves toward the froni, it rolls
counterclockwise along friction belt 12, When the count value reaches 105 , at
which point disk D,d is at the eject position, control passes to step S66. At
step S66, signal FRONT and signal REAR are set to high (H) for 50 msec,
electromagnetically braking motor 251. Controller 300 then sets mode flag

M.FLAG to EJECT at step S67, and control returns to the main routine.

Once disk D, d, at the eject position, is removed, spring 127 brings
loading plates 81L and 81R toward each other to disk receiving position POS. 1
(Fig. 13). The movement of loading plate 81L causes the output from optical
sensor 236, signal TN, to go low (L). Control branches from the main loop
at step S3 when disk D, d is at the eject p‘_ositibn (because flag M.FLAG is set
to EJECT as described above) to step S4. Control proceeds to step S11.if
signal TN is low, indicating that the disk has been remm‘red' from the eject
position. Controller 300 then proceeds to steps S11-S13. D.FLAG(n)'and
S.FLAG(n) are to O in-steps S11 and S12, respectively. M.FLAG is set to
READY in step S13. Then, controller 300 returns to the main loop (steps S1-
S10) at step S5 ind continues to monitor for disk insertiori, disk renibval,
eject/load key actuation, read commands from the computer, or an absence of
a read command over a prescribed interval.

The following is a description of the coﬁt’rol sequence:s initiated when
one of E/L key 1 through E/L key 4 is pressed. Briefly, when an E/L key with
the same number-as the current stbcker position is pressed, controller 300
brings the disk, stored in that stocker position, to the eject position if a disk
D,dis present at the stock position or the playback position. If a disk D,dis
in the eject position, that disk is brought to the playback position. If an E/L
key is ;ntered having a different number from the current stocker position, and
if there is a disk D, d in the eject position or the playback position, then
controller 300 moves that disk to a stock position, moves stocker 1011 to the



equal1yh.Vfbrat;on due to backlash bet ween connect ed: gears 35-37 is :
transmitted to'turntable 102. However, this vibrati.on presents no problem
since the vibration is only undesi rabl e - -dur.i ng -pl ayback,- not during o
accel eration or deceleration of disk D. Further detail's of the notor drive
circuit can be found in Japanese Patent Application Serial Nunber 6-340510
(filed December. 28, 1994). A centering cone 101, prOJectlng fromthe top
surface of turntable 102, precisely centers disk Dwith respect to
turntabl e 102. A nmagnet. 105, inside centering cone 101, attracts a clanper
1009 (not shown in Fig. 9 and descri bed belomb GQui de rods 31, 38, nounted
in chassis 30, guide optical pickup 2 éﬁong a linear scanning path that
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position, in stocker 1011. After stocker 1011 is transferred to the specified

position, loading plates 81L and 81R are brought to the disk receiving

position. ‘ |

When E/L key 1-E/L key 4 is pressed, controller stores a

corresponding number (from 1 to 4) in an internal variable, m. If B/L key 1

is pressed, control branches from step S5 to step S14 where the value 1 is

stored in internal memory variable m and control passes to JOB E/L. If E/L

key 2 is pressed, control branches from step S6 to step S15 where the value

2 is stored in internal memory variable m and control passes to JOB E/L. If

E/L key 3 is pressed, control branches from step S7 to step S16 where the

value 3 is stored in internal memory variable m and control passes to JOB

E/L. If E/L key 4 is pressed, control branches from step S8 to step S17 where

the value 4 is stored in internal memory variable m and control passes to JOB

E/L. . _
At step S70, controller 300 checks to see if M.FLAG is set to STOCK.
If M.FLAG is set to STOCK, control proceeds to step S71, where controller
300 checks to see if the values for m and n are identical, thereby detérmining
whether the E/L key pressed corresponds to the current stocker position. If the
values are identical, cqntroller 300 executes steps S86-S92, in which loading
plates 81L and 81R are moved from open position POS.4 to a position just
short of support position POS.3 (or support position POS.2 for small-diameter
disks). At step S$86, controller 300 sets signal FRONT to high (H). At step
S87, controller 300 begins counting signal L. PULSE. Control then passes
“from step S88 to S90, if S.FLAG is 1, indicating a sma_ll-diameier disk;
Control passes from step S88 to S89, if S.FLAG is 0, indicating a large-
diameter disk, or to step S90 if S.FLAG 1, indicating a small-diameter disk.
In step 890, 75 is stored in internal variable SET. In step S89, 12 is stored in



decel eration gears 51, 52, 54, and a rack 50, enable a scanni ng novenent of
optical pickup 2. Optical sensors 230A, 230B detect the rotation of a '
shutter wheel 55, driven by a gear 51. This allows the distance of scanning
novenent to be detected. Lower danpers 41, fitted into attachment holes 30C
on chassis 30, vibrationally isolate chassis 30 with optical mechanism
1006, from a base 40. A respective sprind042, between each | ower danper 41
and base 40, supports 22 the weight of chassis 30. Fasteners 43 insert

t hr ough upq@mal cariple SEA4 Gnnuoldoqpqo@ro@hmtwldmtdéhmmunnyalpamchgs therSEI h

! ovv?r darrpa(i:ures 1%%1'1}1‘%) tl?eotrllglg Cs}gngllOFltl)(a)SNel‘ is high (H) (during tbe looping through step S91),
timing pulley 15 is rotated counterclockwise, causing it to move to the right along rack 87D.
Thus loading plates 81L and 81R are moved medially together. As loading plates 81L and
81R are brought toward each, clamp holders 77L and 77R converge under the urging of spring
128 so that clamper support mechanism 1010 lifts flange 115A of clamper 1009 and support it.
At step S92, motor 250 is electromagnetically braked for 50 msec by setting signal FRONT
and signal REAR to high (H). Note that the values 12 and 75 are just short of the values used
to count to positions POS.3 and POS.2, respectively. The reason for using a value in SET
that is smaller than the pulse coﬁnt required to separate loading plates 81L and 81R exactly
enough to support the disk is that if detection errors cause a pulse to be missed, the spacing
will still be small enough to support the disk.

Controller 300 moves sliding plate 75 from position UP-2 to position DOWN-1 in steps
S93-S97. At step S93, controller 300 outputs a high (H) level at signal P.DWN, causing '
motor 251 to begin moving sliding plate 75 toward the left side of housing 1000. Control
loops through step S94 until signal ﬁEFgoes high (H), indicating that sliding plate 75 has
arrived at the reference position. Early in the traverse of sliding plate 75 from UP-2 to
DOWN-1, damper lock mechanism 1008 locks optical mechanism 1006 to base 40 and loading
plate open/close mechanism 1004 disengages rack member 87 from timing pulley 15. As soon
as rack member 87 disengages timing pulley 15, spring 127 pulls loading plates 81L and 81R
together so that timing belt 14 and friction belt 12, of disk transfer mechanism 1001, are
brought to positions in which disk D, d is supported between them. The motion of sliding
plate 75 causes lower disk lock shaft 156 to descend, and when sliding plate 75 moves beyond
UP-1, optical mechanism 1006 is moved downward. Control passes to step S95 in which
controller 300 begins counting pulses of signal P. PULSE. Control loops through step S96

until 3 pulses are counted



A danper ] ock nechanlsn11008 selectlvely | ocks optlcal mechani s 1006 on . .
gchassis 30 to a‘base 40 from:whi-ch optical mechanism:1006 is otherw se

vi brational I'y “i sol at ed. ‘Damper | ock nechani sm 1008 includes -a Y- ‘shdpéd: .

| ock plate 64 with pins 64C projecting fromits | ower surface. Pins 64C fit
i nto gui de grooves 40D on base 40, permtting |lock plate 64 to nove. over a .
limted range and direction defined by gui de grooves 40D. A J-shaped | ock
plate 65 also has a pin 65B, projecting fromits |ower surface, that fits
into a guide groove 40E on base 40, permtting |ock plate 65 to nove al ong
a limted path defined by guide groove 40E. Engagenent tips 64A and 64B of

| ock plate 64 pass-through hol es 40A and! 40B, located on a right side of
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hol e 30C | ocated on & |l eft side of chassis_ 30. le. 30Cis not visibl e in

Fig. 9, but gals elepiremagneticglly braked A4 position DO -1 of sliding plate 75,

optical mechanism 1006 is lowered and lower disk lock shaft 156 is lowered .
to the unlocked position. This permits disk transfer within stocker 1011,
_ In steps S98-S101, controller 300 brings a stored disk D, d from
stocker 1011 to the eject position. At step S98, controller 300 sets signal
FRONT to high (H) to start motor 250 to bring disk d, D toward the front of
the disk player. At step S99, controller 300 begins counting signal
L. PULSE. Control loops through step $100, until the count value reaches
259 indicating the arrival of disk D, d at the eject position. At step S101,
signal FRONT and signal REAR are set to high (H) for SOmsec -
electromagnetically braking motor 250. '

In steps S102-S108, controller 300 moves sliding plate 75 from position
DOWN:-1 to position DOWN-2. At step S102, controller 300 sets signal P.UP |
to high (H) causing motor 251 to begin moving sliding plate toward the right
side of housing 1000. Control loops through step $103; until sighal P.REF
goes low (L), indicéting the arrival of sliding plate 75 at the reference
position. At step S104 controller 300 sets signal P.UP to low (L) and signal
P.DWN to high (H) to cause motor 251 to begin moving sliding plate 75
toward the left side of housing 1000. Control loops through step S105 until
signal T’——lil_i_ﬁ goes'.high (H). At step S106, controller 300 begins counting
signal P. PULSE, Control loops through step S107 until the count reaches

- 20 indicatinﬁ that sliding plate 75 has arrived at position DOWN-2, At step

$108, signal P.UP and signal P.DOWN are set to high (H) for 50 msec,
electromagnetically braking motor 251. At step 5109, M FLAG is set to
EJECT, and control returns to the main routine of Fig. 68.

If values for m and n are not identical at step S71, control proceeds to
step S72 where controller 300 checks the output D.LOCK from optical sensor
229, which indicate_s the position of lower disk _lock shaft 156. If signal
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Lock plates 64 and 65 are interconnected by connecting plate 66, which
rotates on a shaft 67 projecting upwardly from base 40. A conpression
spring 68 is inserted between base 40 and | ock plate 64, urging |ock plate
64 toward the right side of base 40. Thus, |ock plates 64 and 65 nove in
opposite directions against, and with, the force of conpression spring 68.
A notch 66A on an end of connecting plat8 66 passes though an openi ng 40F
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controller 300 sets internal memory variable n (which indicates the current stocker position)

equal to m.
At step S75, controller 300 checks to see if D.FLAG(n) is 1 to confirm whether a disk

is at position POS(n). If D.FLAG(n) is 1, indicating that there is a disk in position n of
stocker 1011, controller 300 proceeds to steps S86-S92 (described above) whereupon loading
plates 81L and 81R are moved from the open position POS.4 to the support position POS.3 (or
position POS.2 for small-diameter disks), and disk-D, d is brought to the eject position.

If, at step S75, D.FLAG(n) is 0, controller 300 moves loading plates 81L and 81R
from open position POS.4 to disk receiving position POS.1 in steps $76-S79. At step S76,
controller 300 sets signal FRONT to high (H), whereupon timing pulley 15 starts rotating
clockwise moving timing pulley 15, and loading rack 81L, aiong rack member 87. At step
S77, controller 300 begins counting signal L. PULSE. Control loops mrough step S78 until
the count value reaches 82. The rotation of timing pulley 15 with gear 15C engaged with rack
87D, caﬁses loading plates 81L and 81R to move medially together. As loading plates 81L
and 81R close, spring 128 brings clamper holders 77L and 77R together so that clamper

- support mechanism 1010 supports flange 115A. When the count value reaches 82, indicating
that loading plates 81L and 81R have arrived at a position just short of disk receiving position
POS.1, control passes to step S79. At step S79, signal FRONT and signal REAR are set to
high (H) for 50 msec, electromagnetically braking motor 250.

In steps S80-S84, controller 300 moves sliding plate 75 from position UP-2 to position
DOWN-2. The details of this operation are similar to the operation in steps S52-S56, '

described above, therefore, the details are not



23 UP-1, | bck plates 64 and .65 are: ‘urged toward the Tlght S|de of . housi ng
1000 by the force of conpreSS|on spring 68 forcing engagenent tIpS 64A,
64B, 65A-into-holes 30A - 30C of - chassis 30. This -eduses. optical-.mechani sm
1006, on chassis 30, to be |l ocked to base 40. When sliding plate 75 is
noved fromposition UP-1 to position UP-2, edge ZSB" engages notch 66A

_ turning connecting plate 66 countercl ockwi se agai nst the.force of .

. conpression spring 68. Lock plate 64 is thereby noved toward the left side
of housing 1000, and |ock plate 65 toward the right side of housing 1000,

_ causing engagenent tips 64A, 64B, and 65A to disengage from hol es 40A-40C
. of base 40 and hol es 30A - 30C of chass3s 30, respectively. Thus freed, in
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is to move from UP-2 to DOWN-2, while that of steps S52-S56 is to move
from UP-1 to DOWN-2, the procedure is identical, as can be seen by
comparing Pigs. 68 and 72. At step S85, controller 300 sets M.FLAG to
READY and control returns to the main routine.

In step 872, if D.LOCK is high (H), indicating that lower disk lock
shaft 156 is not at the lock oosition, controller 300 proceeds to step S110. As
described aoove this situation indicates misalignment of the disk becouse if

_the dlsk is not accurately positioned, lower disk lock shaft 156 is blocked by
the disk. As described above the correction mechamsm for this condltlon is
to transport the disk to a position where shutter 120 is opened and then moving
it inward again until the reference position, at which shutter 120 just closes,
is reached. Disk D,d is then -moved again to the stock position. At step S110,
controller 300 checks the number of retry attempts made. In steps S111-S1 17.,
operations identical to those in steps S86-S92 are carried out, with loading
plates 81L and 81R beihg moved from the open position POS.4 to support
position POS.3 (for large disks or POS.2 small disks). Then, in steps S118-
S122, operations identical to those in steps S93-S97 are carried out, with
sliding plate 75 being moved from position UP-2 to position DOWN-1, and
optical mechanism 1006 and lower disk lock shaft 156 being moved to the
“down position and the unlock position, respectively. -

In steps $123-S132, controller 300 follows a procedure that is similar
to steps S57 and S26-S34 where disk D, d is brought to a position where
shutter 120 is opened and then back into the disk player. However, in this
case, the disk is brought to the stock position instead of position P2 (or P7 for
small disks). This procedure is as follows. First, at step $123, controller 300
sets srgnal FRONT to high (H), starting disk transfer mechanism 1001 s0 that
it moves disk D, d toward the front of housing 1000. Control loops through
step S124 until signal S.CLOSE goes low (L), indicating the disk has pushed
shutter 120 open. At step S125, controller 300 sets signal FRONT to low (L)



danpers 44. Referring to Flgs 10, 45, and 47, a veftical transport,
rechani sm 1007, - rai ses and ‘I owers base 40, mnth t-he attfached optical
mechani sm 1006, :bét.ween an up p05|t|on (Fig. 47): and -a down posi tion (Flg
45). In the up position, disk Dis played back. In the down position,
optical nechani sm 1006 is shifted down and away fromdisk D to clear the
way for transfer of disk D. Vertical transport nechani'sm 1007 raises and

| owers base 40, which is supported at its forward side on guide pins 45A
and 45B and at its rear end on ranp channel 48 . Ranp channel 48" is cut
out of a stainless steel guide plate attached to base 40 at the rear end
thereof . CQuide pins 45A and 45B.rest iﬁ4ranp channel s 75A' and 75B' in

bends 75A aﬂ%&{i&aﬂl@éﬂﬁ ' XH?)% béé{h%&ﬂ Rk D, 2 reBUMd CE%HE@IS

rests on pi Inserted i n®a vert tal “extensron

sl i di ng pl atthen loopBérougtstepS126 ﬁdntﬂ&ignﬁm IGLOSHeleingesiodrigh () aghix, hanl sm
1006, rides 1331c2t?19g t%ag\g]huct)tgr %J(I) lcljgs J?lgtagléssed }g Ze'g\ponlsg 7t§ the movement of disk
D, d. After signal S.CLOSE goes high (H), controller 300 beglns counting
signal L. PULSE at step S127. Controller 300 checks S.FLAG(n) at step
S128 and if it is 1, indicating a small disk, the .{'al'ue 200 is stored in,internal
variable SET at step S130, otherwise, the value 160 is stored in SET. Control
loops through step S131 until the count value reaches the value of SET
indicating the disk has reached the stock position. At step S132, controller 300
séts signal FRONT and signal REAR fo high (H) for 50 ‘msec,
electromagnetically braking motor 250.
. In steps S133-S137, controller 300 moves sliding plate 75 from position
DOWN-1 to position UP-2. First, at step S133, controller 300 sets signal
P.UP to high (H). Control loops through step S134 until signal P . REF goes
low (L) as sliding plate 75 moves rightwardly. When signal P . REF goes low
(L), controller 300 begins counting signal P. PULSE at step S135. Control
loops through step S136 until the count value reaches 45, indicating that
sliding plate 75 has reached position UP-2, and control passes to step S137.
At step S137, signal P.UP and signal P.DOWN are set to high (H) for 50
nmmc,eknﬁonmgmﬂnmﬂylndnngnmnor251
. Steps S138-Sl42 perform the same operations as steps S45-S49 in
which controller 300 moves loading plates 81L and 81R to open position
POS.4. Since this procedure is described in detail above, it is not repeated
here. After step S142, controller 300 passes to step S72 where D.LOCK is
checked. If the disk lock error occurs after the retry operation descri,béd above
is repeated three times, controller 300 proceeds from step S110 in Fig. 74 to
. Step S86 in Fig. 72 and Disk D, d is brought to the eject position. ”
When an E/L key is entered during stand-by mode, a disk, in the
storage location corresponding to the E/L key pressed, is retrieved and brought
to the playback poéition. 'For example, if E/L key 1 is pressed in stand-by



whi ch* are; attached to main cha55|s 90 and -passi ng t:hrough openlngs I n base.

40. Sli-ding pI ate 75 is translated | eft and right.-

re[atlve to nmain chassis. .

90 causi ng gui de pins 45A and 45B-to ride-up and- down i'n‘ ranp channel s 75A

and 75B',

upwardly on pin 47,

respectively, and sinultaneously causing ranmp channel 48"
24 Shafts 136A-136C, screwed into main chassis 90,

to r|de :

guide the left and right ‘novenent of sliding plate 75 Shafts 136A-136C pass
t hrough channels 75H in sliding plate.75. Shafts 136A-136C have w de heads
to hold sliding plate 75 adjacent to main chassis 90. A worm gear 254

pressed onto a rotating shaft 251A of a notor 251 nmeshes with a gear

184A

of a gear nmenber. 184, which rotates on32haft 92 projecting upwardly from
mai n ‘chassi s 90, Anot

mode, controlfer 300 sets constant m to 1 at step S14 as described above.
Controller 300 then proceeds to step S70 (Fig. 72) to step S150 (Fig. 75),
where M.FLAG is ehecked. If M.FLAG is set to STAND-BY, as in this case,

controller 300 proceeds to step S151. If m and n are identical, indicating the ..

current stocker position corresponds to the E/L key pressed, control passes
from step S151 to step S152. Steps S152-S157, perform the same operations
as steps S86-S92. Therefore, in steps S152-S157, loading plates 81L and 81R
are moved from open position POS.4 to a position just short of sopport
position POS.3 (for large drsks or POS.2 for small disks). Control then passes

. to step S158.

Steps S158-S162, perform the same operations as steps $52-S56 and the

details are, therefore, not repeated. Thus, in steps S158-S162, controller 300 |

moves sliding plate 75 from position UP-2 to position DOWN-2. In steps
S$163-166, controller 300 brings disk D, from the playback position, to the
eject position following aprocedure identical to that of steps S63-S66 and the
details are, therefore, not repeated At step S169, M.FLAG is set to EJECT,
and control returns to the main routine.

If at step 8151 described above the values for m and n differ,
controller 300 proceeds to step S170 (Pig. 76). Steps S170-S210 perform the
same operations as steps S111-S142. Thus, loading plates 81L and 81R are
moved from open position POS.4 to a position just short of support position
POS.3 (for large disks, POStZ for small-diameter disks); sliding plate 75 is
moved from position UP-2 to position DOWN-1; disk D, d, is moved from the

playback position, to the stock position; sliding plate 75 is moved from '

position DOWN-1 to position UP-2; and loading plates 81L and 81R are

moved to the open posltron POS.4. Controller 300 then proceeds to step S72

(Fig. 72). From step S72 operatron proceeds through steps S73-S92- where
stocker 1011 is moved to POS(m) and loading plates 81L and 81R close
around the disk. Control proceeds to S93 through si09where sliding plate 75
is moved from UP-2 to DOWN-1 lowering lower disk lock shaft 156’ to unlock



gear184B of gear nenber 184 neshes.with a gear .71, mhi‘ch’in turn nmeshes -
wWth a gear 72. Gear 72 in turn meshes with a |arge. dianeter .gear of gear
el ement 73. A small dianeter gear of gear element 73 -neshes with a |arge

di anet er gear of gear elenent 74. A small dianeter gear 74A of gear el enent
74 in turn meshes with an integral rack 75F in sliding plate 75. Cears 71
and 72, and gear elenents 73 and 74, all rotate on respective integral
shafts that fit into respective holes in.the bottomof main chassis 90.
Therefore, rotation of notor 251 translates sliding plate 75 left and
right. A shutter wheel 58, attached to &ktop of gear nenber 184,
periodically interrupts a |ight- beam of“an optical sensor 233, supported on

a bracket 18 : e ' ' signal s
(sl ding. pl oty S5k B ol Spuk Sk lslio i) 0 o §RAF R, o p RO, O IUT S
of signal s i of dbedisky In stapatS98-S10, the disk ds moved tthahpeject position aadi di ng
plate 75. Referri ow al s Fig.. 66, hgrizontal portions GL qf ramp
channel s 75A'fl°‘¥1‘?fdgg§g°°w§l§+'ﬁfg légnlgc PRZRY B‘meﬂs'gt‘ﬁb‘f tQ\ithe, ggaln |  f ¢ ng
them as slighfithed! ate 75 noves between a position DOMN-2 (shown in Figs.

34 and 35) and a position DOWN-1 (shown in Figs. 36 and
Referring to Figs. 72-79, when one of the E/L keys is pressed while

- the disk player is in the EJECT mode (M.FLAG = EJECT), controller 300

sets memory variable m equal to a value corresponding the E/L key pressed.

For example, if E/L key. 3 is pressed (step S7), the value 3 is stored in internal
| memory variable m (step S16). Controller 300 then proceeds from the main
 control flow diagram-fo step 5220 in Fig. 78 via step S70 of Fig. 72 and step

$150 of Fig. 75. At step S220, the status of M.FLAG is checked. In this case,

M.FLAG = EJECT, so control to proceeds to step $221. At step S221 control

branches step S20 if the values of m and n are the same, indicating that the

E/L key pressed corresponds to the current stocker position. In steps $20-S40

to S41-S50, disk D, d is brought from the eject position to the playback

position, clamped, loading plates 81L and 81R retracted to release disk D, d,

the disk player plaéed in standby mode, and control returned to the main

. routine. '
| If, in step S221, the values for m and n are not identical, controller 300
proceeds through steps $222-5236, which perform the same operations as steps
. S20-S34 described earlier. That is, in steps'8222-S236, disk D, d is bfought
from the eject position to the playback position. In steps $237-S240, controller

300 moves sliding plate 75 from position DOWN—Z to position DOWN-1 as

follows. At step S237 (Fig. 79), controller 300 outputs high (H) at signal P.UP

causing sliding plate 75 to begin moving to the right side of housing 1000. At .

step $238, controller 300 begins counting signal P . PULSE. Control loops

through step S107 until the count value reaches 17 indicating sliding plate 75

has arrived at position DOWN-1. At step S240, signal P.UP and signal

P.DOWN are set high (H) for 50 msec, electromagneticaliy braking motor

251. As a result of sliding plate 75 being moved to position DOWN-1, lower



37) Thus, base-40, .with optlcal mechani sm 1006,. r efdi fis ;i.n t he dovvn
position (optlcal ‘mechani sm 1006 is shown in the dovm posi ti on i n Fi g 45)
bel ow Disk D in the ‘playback position. Wen. sliding pI ate .75 noves bet ween
position DOM-1 and position UP-1 (the latter shown in Figs. 38 and 39),

gui de pins 45A and 45B are lifted by sloping portions G2 of ranp channels
75A - and 75B', thereby lifting optical mechani sm 1006. Wien sliding plate
75 moves bet ween Jposition UP-1 and position UP-2 (the latter shown in Figs.
40 and 41) gqui des pi ns 45A and 45B 25 remain in horizontal portions G3
and optical nechanismrenmains in the up position (optical nechanism 1006 is

shown in the up position in Fig. 47) fob7di sk pl ayback.

In the up position,

optical mechafusigek Wbk 156 A in'thEuhiGUE hosttior? permitting disk D, d to be moved

to the stock position.

Steps $241-S260 perform the same functions as steps S182-S210
described above. That is, “controller 300 moves disk D, d, from the playback .
position to the stock positionﬁ sliding plate 75 from position DOWN-1 to
position UP-2; and loading plates 81L and 81R to open position PQOS.4.
Control then passes to step S72 (Fig. 72). From step S72, operation pi'oceeds
through steps S73-S92 where stocker 1011 is moved to POS(m) and loading
plates 81L and 81R closed around the disk. Then control proceeds to steps S93
through S197 where sliding plate 75 is moved from UP-2 to DOWN-1 -

lowering disk lock shaft 156 to unlock the' disk and lowering optical

mechanism 1006 to clear the way for movement of the disk. Then, 'in steps
-S98-5109, the disk is moved to the eject position and lower disk lock shaft 156
locked again.' Finalli control returns to the main routine. .
When an externaliy connected computer 303 (Fig. 67) sends a read
command, control proceeds from step S9 to step S18 in the main routine

shown in Fig. 68. The various mechanisms are controlled, as described above,

to bring the selected disk D, d to the playback position and the stand-by mode
activated. The read command for the specified file is sent to signal processing
circuit 307 and servo circuit 308. The read signal generated by opticél picl_cup
amp 2 is sent to signal processing circuit 307 via RF amp 309, After EFM
demodulation, deinterleaving, error correction and other usunal operations are
performed, the. signal is sent to externally connected cdinputcr' 303 via -
interface circuit 302. Once the reading of the specified file is complete,
controller 300 stops signal processing circuit 307 and servo circuit 308.
M.FLAG is then set again to STAND-BY and controller 300 returns to the
main routine.

Referring to Figs. 68, 80, and 81, if, while in stand-by mode,
controller 300 does not receive a read command from computer 303 for a

prescribed interval, for example, 10 minutes, then controller 300 proceeds



| ower surface of. di.sk .D, d in the -playback position. and nount ed on the
Jupper surface’ of *turntabl e 102. Therefore, there is no need to displ ace _
"disk D, d, as in-a tray-type disk player, to.play disk.D; d back. As can be
. seen from i nspection, guide groove 48" and pin 47 cooperate in such a way
that the rear end of base 40 is lifted in concert with the forward end,

“just as described above. One pul se of signal P. PULSE indicates i
approxi mately 0.231 nm of novenent of sliding plate 75. A shutter piece
~75G on a bend on sliding plate 75, interrupts a |light beam generated and
sensed by optical sensor 237 on main chgassis 90. Thus, optical sensor 237
;detects a reference position of sliding plate 75 at the point where shutter

PLEER TS ) USoRSASESIO b Wi SI048 b0 Bl 553" B, O
movés |eft ofthpeant opmu&slas stdps S 11 S4B degcritied ibbve. ORHR [6ddifl Plateapt | cal
sensor 237, ISSIL al%1 § {R are ml(:\;EEd fr%lmgg;%ln ch)ismFéﬁos 4 to a position just short of

support position POS.3 (for large disks, or position POS.2 for small-diameter -

disks); sliding plate 75 is moved from position UP- 2to position DOWN-1;

disk D, d, is brought from the playback position, to the stock positionﬁ sliding

~plate 75 is brought from position DOWN-1 to position UP-2; and loading

plates 81L and 81R are moved to open position POS.4. Control branches from

step S302 to step $303 if signal D.LOCK is low (L) In step S303, M.FLAG

is set to STOCK at step S303. Control then.returns to the main routine.

If signal D.LOCK does not pass to a low state at step S302, indicating
that it is misaligned, then controller 300 praceeds to step S304 (Fig. 81). In
steps S304-5335, controller 300 moves the disk toward the front. until shutter
120 opens and then returns it to a point where shutter 120 closes again,
thereby registering the disk again:.— The disk is then brought again to the stock
position. Controller 300 returns to step S302 shown in Fig. 80, and signal
D.LOCK is checked again. The details of the operations performed in steps
S304-S336 are identical to the operations performed in steps S110-S142
described above, so the description is omitted here.

Referring' to Fig. 83, a second embodiment of a support for timing belt -
14 provides smoother operation. An endless teflon sheet 400 having a low
friction coefficient is wrapped around the peripheral surface of a guide wall
iOD, ‘which supports timing belt 14. Thus, when timing belt 14 is revolved,
teflon sheet 400 lubricates the adjacent sliding surfaces of timing belt 14 and
guide wall 10D. This provides smoother sliding compared to direct contact
between timing belt 14 and gulde wall 10D. Of course, the teflon sheet can be
made from another material having a low friction coefficient. )

Referring to Fig. 84, a third embodlment of drive-side disk guide 1002,
also provides low friction support for timing belt 14.-In this embodiment,
small-diameter rollers 401 alternate with large-diameter rollers 402 on the



goes ow (L) when shutter piece 75G ceases to interrupt the |ight beam
‘generated by optical sensor 237 and goes high when the beamis interrupted.
The positions of sliding plate 75 are determ ned by counting the nunber of
pul ses of signal P . PULS E after the signal P . REF goes low (L). Position
‘DOMN-1 is detected by noving sliding plate 75 leftwardly after signal P
REF goes high (H), and halting after count¥ng three pul ses from signal P.

PULSE. Sli.di.ng El_at_e 75 is positioned at position DOM-2 by halting after
count i ng Apside pEUmMingPeltidhg Ei}bp Zpllery are spperded o phadts 403 p dawardflexyre of tiping
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and small rollers in an alternating pattern, it is possible to achieve nearly the same result with
fewer components, thereby reducing production cost while effectively preventing inward
flexure of timing belt 14. |
Referring to Fig. 85, a fourth embodiment of drive-side disk guide 1002 also provides

low friction support of timing belt 14. In this embodiment, the distances between shafts 403

of rollers 401 are made smaller than the diameter of rollers 401. Thus, rollers 401 overlap
each other. This decreases the interval between support points (the points of contact between
rollers 401 and the inside surface of timing belt 14) thereby improving the support and
straightness of timing belt 14.

Referring to Fig. 86, although the embodiment of the invention described above is a
horizontal configuration in which CD's are inserted, stored, and transported with th?ir
recording surfaces horizontal, an alternative embodiment could be a vertical configuration. In
a vertical configuration, timing belt 14 would be optimally located on the upper sidé, and disk
D would be inserted from insertion aperture 1A in front panel 1. Disk D would then rotate
with its top moving toward the back of the disk player as it is fed and rotated. This would
provide a natural feel to the user as opposed to having to push the bottom in faster than the top
of the CD.



26 Referrlng to Figs. 2 and 49, c clanper 1009 clanps disk D on turntable"
102. d anper 009 incl udes a cl anper base 100 with a bottom surface to
Wwhich a ferronmgnetic plate 1-11, is attached. A clanp support 115 has a
fl ange 115A top and a shaft 115B whi ch passes through an opening 80G in

| oadi ng chassis 80. Flange 115A tapers_at its perinmeter. Shaft 115B is

I nsert abl y fixed to clanper base 100. R ¢ anpi ng sheet of conpressed
urethane is a e outer perineter of the bottom surface
of cl anper b# - 7 5t r f aces from danage. Turntabl e 102 has
a magnet 105 which is p05|t|oned to attract ferromagnetic plate 111.-
Referring al so to"F’gs 43 and 47, a cl anper support nechani sm 1010 hol ds
cl anper 1009 sl i gAdthguglp ig ﬂm)emhndunem sdesﬂibddeabnw&ctheDdlsk trms;)bﬂ pl ayback

position. Respecthve S ecti n rdly. upper
surface of 5&%?‘“%&% @tg? Eﬂ‘iﬁ‘a %ﬁ%&’ Hrﬁ']“ m \faéﬂfkd he upper
surface of 'ﬁﬁ%rna i8lcahSerSd blear ShofhiBe phcbft ép%ﬁdﬂibzﬂﬂiaﬂ&e%@%n

may be apphed to single disk players as well. Such embodiments are

considered to be within the scope of the present invention.
In addition, although in the embodiments desoribed above the disk
~ guides move equally and oppositely when a disk is inserted, it is clear from
the present specification that the present invention can be applied to
embodiments in which one guide is fixed or movable to a different degree
than the other Such embodiments are considered to be within the scope of
the present mventmn. |
In addition, although in the embodiments described above, the drive
belt is & toothed timing belt, othet kinds of belts and pulleys could be used
with the invention, for example a V-belt and V-pulley. Such embodiments are
considered to be within the scope of the present invention. _
In addition, although in the embodiments deseribed above, the disk
player is described as being installed horizontally, it clear from the
" gpecification that the disk player of the invention can be a vertical
configuration as well. Such an embodiment is considered to. be within the
scope of the present invention, '
Also, in the above embodiment, when a disk is inserted the distance
between the drive belt and the disk guide is smaller than the disk diameter.
However, the present invention is not restricted to this, For example, in
devices that can only playback 120 mm disks, when a disk is inserted, the
distance between the drive belt and the disk guide can be the same as the
disk diameter. |
Having described preferred embodiments of the invention with
_ reference to the accompanylng drawings, it is to be understood that the



80D of’ | oadi ng cchassis 80 and insert into guide grooves 77B and 77B of
ctanper holder 77L, 77R Respective projections 77C, 77C, projecting
downwardly from cl anper holders 77L, 77R, pass through, and are gui ded by,
respective gui de grooves 80E, 80E of |oading chassis 80. . Thus, clanper

hol ders 77L, 77R are free to nove left gnd right with respect to I oading
chassis 80. C anper holders 77L, 77R have respective supports 77A, 77A on

respective en i f other. Supports 77A, 77A are shaped to

cl anp and supggreiti\ﬁérlpg%g%GW‘gp (!F%?ﬁp@‘cf%@bﬂmlﬁﬂpm tthat7 ¥éxiou§7A ar e
brought t oget thangesSamd arddiffcéliohst - SRR section., A spring 128

ur ges cl anper klg-l]ge s 77L and. 77%?0%%?1& ?‘%‘%ﬁiéﬁ}’%ﬁﬁl_‘ﬁ@ééﬂf‘ﬁgﬁ& 15A. -
Fl ange 115A f 89 r‘ifé’ﬂgésyﬁm 180 senpetor spitlt, of Alié itiventlon! 8 idefiha Hpﬁi'e“ on when
sSupports 77A, aphédded SlaithuUoht together. Thus, supports 77A, 7/A hold flange
115A at a precise vertical -position keeping clanper 1009 at 0.3 mm above
disk D. Referring to Figs. 4245, clanper support mnmechani sm 1010 supports

cl anper 1009 above disk D responsively to novenent of |oading plates 81L

and 81R as follows. Wen | oading plates 81L and 81R are noved between a
di sk receiving position (PCS.1, shown in B




Figsy 42 and 43) and. Iarge di ameter - 27 disk support position (POCS.3
shown in Fi gs. 44 and 45), pins 78, 78,.-o0n |l oading plates 81L and 81R
travel in gui de grooves 77B, 77B of clanper holders 77L,. 77R wi t hout
af fecting clanper holders 77L and 77R  The force gi_spu_ng_l_ZB_br_l_ags

cl anper holders 77L, 77R together caughng supports 77A, 77A t0 hol d cl anmper .

1009 0.3 nm above disk D in the pl ayback position. nmu"mﬂmm&o to .
Figs. 46-49, g@lp‘%i,c maérllﬂnl sm 1006 is raised to th

| oadi ng pl at are separated (an open p03|t|on Bos? 4 shovvn in
Figs. 48 and 49). In the open position, respective pins 78, 78 on Ioadlng

pl ates 81L and 81R—£ress agai nst respective ends of
disk transferring device for trensferring a d:sk havmg an edge,

within a disk player, comprising:
a ﬁrst guide having a first surface for engaging said edge;
a second guide having a second surface for engaging sald edge;
means for supporting said disk, by seud edge, batween sald first and
© sscond guides; '
said first guide having means for moving said edge along said first
_guide such that sald disk is made to roll along said second guide, Wheri:by
sald disk is transferred along said first and second guides; |
means for manually inserting sald disk between said first and second
guides; and : | .
means for minimizing & force of sald disk ageinst said first surface
during a manual insertion of said disk by said means for manually inserting,
2. A device as in claim 1, wherein; ; "
said device has one of, left and right sides, and top and bottom sides;
and
said means for minimizing includes relative positions of _said first
guide and said second gulde, said first guide being on one of said loft side
and said top side and said second gu!de being on one of said right side and
sald bottom side. |
3, A device as in claim 1, wherein said mesns for minimizing includes
a third surface on one of said first and second guides positioned on one of -
said first and second guides to engage said disk during said manual insertion.
4. A dovice as in claim 3, wherein
said first and second guides have ends toward a front of said device;
said disk is insertable from said front; and -
said third surface is on said end of said at least one of said first and
- . second guides.



gui de grooves 77B, 77B spreading clanper holders 771 rand 77R apart agai nst.
the force of spring 128. This causes supports 77A, 77A to release flange 1
15A. O anper 1009 is then attracted to. magnet 105 oflmm”‘ﬂﬂ'“mmm anpi ng
di sk D between turntable 102 and cl anper 1009.  Loadi I 81R
are brought to the open position (PCS.4) . even after disk D-ha% beerd noved
to_the stock position so that the stocker can be noved up and down. When

thi s happens, since np disk Dis present on turntable 102 in the up :
position, cl arrper5-160§r"¥°§ asginiclaim dowheselnesgichat least onginf saids fizstamdcent eri ng

cone 101 of Jaknd g—éﬂd?‘;?g%%%é?ﬁ‘g%%é n Fig. 50. Referring to Figs. 2-and

50, a shutter pie "hol der 77L indicates clanp errors the
outer perineter phshtdeviveds inadadinng, whemeies 81L and 81R An optical sensor

Opt 1 cal sensor 28 SRFERLOR Fhidh Bk ades e oo psfion! BBt cct | on

signal . (OUT)gpghich is at a high level H when supports 77A,

- said means for minimizing includes relative positions of said first
guide and said second guide, said first guide being on one of said left side
and said top side and said second guide being on one of said right side and
said bottom side.

7. A device as in claim 6, wherein:

sald first, second, and third surfaces have first, second, and third
coefficients of friction, respectively; and |

sald third coeffioient of friction is lower than either of said first and
second coefficients of friction,

8, A device as in claim 3, wherein:

said device has one of, left and right sides, and top and bottom sides;
and | | | | |

said means for minimizing includes relative positions of sald first
guide and said second guide, sald first guide being on one of said left side
and said top side and said sscond guide being on one of sald right side and
said bottom side. o o

9. A device as in claim 3, wherein: |

said first, second, and third surfaces have first, second, and third
coefficients of friction, respectively; and | '

said third cocfficient of friction is lower than cither of said first and
second coefficients of friction. . : :

10, A disk transferring device for transferring a disk, having an edge
and a diameter, within a disk player, comprising: |

a. chassis;

‘an insertion position and a first position of sald device 3



P
77A are tightly,held together around flange 15A and af a low |l e (lady
when supports 77A, 77A are noved apart. Referring nowt R\\\‘Mﬁ“ﬂ“\ts
77A, 77A have wedge-shaped cross sections. |If flange 11m 3 s *
upwar dly or downwardly, supports 77A, 77A can be spread apaft. This may
happen if, when optical nechani sm 1006 i s64oved to the up position, disk D

is misaligned with respect to turntable 102. Turntable 102 will force disk
D upwar dl y agai At apd spennd dislo trapsfersgyides moyably, sypporied by7said ehmssis and jnisiatly
apart. This will cause the OUT signal to go | ow indicating an error

condi ti on. SeR@Kaed g Tirstdistanee;, , hosition of optical mechani sm 1006, the

upper -surface of;§ W QAR Gankla ARG fiBaind Wofirst WiERSE Of
_ said second disk transfer guide including a second surface; ,
means for supporting said disk between said first and second disk guides with said
first and second surfaces contacting said edge at opposing points of said edge;
means for urging one of said first and second surfaces toward the other of said first
and second surfaces; |
said first and secoﬁd disk transfer guideé separating a further distance apart than said
first distance in response to an insertion of said disk between said first and second surfaces,
whereby said first and second surfaces are separafed by a distance equal to said diameter;
said first disk transfer guide including drive means fof moving said first surface
aiong said first disk guide, whereby said disk rolls along said second surface?;' and
means for minimizing a forcé of said disk against said first surface during a manual
insertion of said disk by said mieans for manually inserting.
11. a device as in claim 10, wherein said means for minimizing includes:
said device having one of, léft.and right sides, and top and bottom sides;
| relative positions of said first disk transfer guide and said second disk transfer guide,
said first disk transfer guide being on one of said left side and said top side. and said second
disk transfer guide being on one of said ﬁght side and said bottom side.
12. A device as in claim 11, wherein said means for minimizing includes a third
surface on one of said first and second disk transfer guides positi_oned on.oﬂe of said first
and second disk transfer guides to engage said disk during said manual insertion.

13. A device as in claim 12, wherein:



di sk O precisely coincide. Therefore, normally, the rmm' turntabl e
182 to the up position should not raise disk D at all S
clanper 1009 is attracted toward turntable 102 due to! ! ,ﬂi@;"ﬁe of
magnet 105, and since there.is only 0.3 nm of clearance above x

cl anper holders 77L, 77R are not forced séhst anti al I'y apart even i f cl amper
1009 is lowered to the surface of disk D, Therefore, unless |oading plates
81L and 81R haviihEst apd seepnd disk wranstes guides have ensls towarda froptef ssid demice;r om
optical sensor 234-Eg0uld r |n m% e h| (H state even when optical

nmechani sm 1006 & \}%H'Sf"ﬁa gmﬁbs Thus, the out put from opt.ical

sensor 234 (sig S d_t.0 t'c cla in shr tvvee

cl anper 1009 an%&é ‘%QSB ece1£§2(.9n el(faee i?;g qe)\# lle(?s‘l:fr%'f 0 f'aﬁ "S‘O‘é'ék
|l ow (L) whg Lfa.caﬁyl{gg pl ates 81L and 81R separate beyond the poi nt where a
| ar ge- di arreter can be supported between timng belt 14 and friction

belt 12 at posii4.0m B6Heeas in claim 13, wherein said at least one of said first and second disk

transfer guides is said second disk guide.

15. A device as in claim 14, wherein:

said disk has one of at least two substanﬁally different diameters; and

said first distance is less than either of said at least two substantially different
diameters, whereby said first and second disk transfer guides are separated further apart
than said first distance upon said manual insertion.

16. A device as in claim 10, further comprising:

an insertion aperture, at said insertion position, through which said disk is insertable;

a fixed guide, on one side of said insertion aperture, having a sliding surface;

said means for minimizing including a position of said fixed guide, said fixed guide
being positioned opposite one of said first and second surfaces and adjacent the other of said
first and second surfaces so that said edge slides along said sliding surface during said
manual insertion.

17. A device as in claim 16, wherein said means for minimizing includes:

said device having one of, left and rightsides, and top and bottom sides;

relative positions of said first disk transfer guide and said second disk transfer guide,
said first disk transfer guide being on one of said left side and said top side and said second
disk tranefer guide being on one of said right side and said bottom side.

18. A disk transporting device for transporting a disk, having a disk size and an

edge, from an insertion position to a first position of said device,
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This sBrves as a reference point for the determ nation of other positions
of: | oading plates 81L and 81R Mving laterally fromthis reference

position, where signal OUT goes |low, and counting 11 pul ses of signal L.
PULSE, position POS. 4 is identified. Positions PCS. 1-Med,
respectively, by 13, 76, 83 pulses of sigl L. PULSE ' | ates 81L
and 81R travel nedially frompositiaon PCS. 4. Referr mgTﬂﬂ'&Wjj’i&l@,ﬂH’”

st ocker 1Q@binprisingeneral |y defined by a top plate 151, a*ba ! and
a stocker body 150. Stocker plates 152A-152D are insertably affixed ih
respective sli tfmbap;t,se@@n@ﬁisgmsf%guidaqeets 153, of the non-woven cloth,
the-sane used as a case lining to protect floppy disks, is adhesively

bonded. to top JRERDSJIPE BRVaRly supRarting said gt diskranster gpigder 150D and op plate

olai o5 152A 15 7B dor SEE P taR BER HeRle” s FEhoindiire dopfibRiiior to an

insertion of said disk;

said first disk traﬁsfer guide ipcluding first meéh_s for engaging said edge at a first

- point of said edge; | |

said second disk transfer guide including second means for engaging' said edge at a
second point of said edge; |

engagement of said edg'e by said first and second means for engaging being effective
to support said disk at said first and second points between said first and second means for.
engaging;

means for manually inserting said disk, ﬁom outside said device, betweén said first
and second means for engaging, whereby said first disk transfer guide is shifted to one side,
an amount of said shifting being dépendent on said disk size;

said first disk transfer guide including drive means for moving said first means for
engaging so that said disk travels along said first disk transfer guide from said insertion

. position to said first position;

a sliding surface on one of said first and second disk transfer guides;

méans lfor permitting said edge of said disk to slide against said sliding surface
during said insertion; |

a force applied by said edge of said disk to said first surface during said insertion;
and _

said means for permitting being effective to minimize said force.

19. A device as in claim 18, wherein said force has a shear component.

20. A device as in clain_l 18, wherein said one of said first and second



29 a~total of four disks (not shown in .the drawing) at a pitch of 3 nm
betvveen t'op plfate 151 and stocker -plate 152D. A first stored disk is
Fnserted between top plate 151 and stocker plate 152A. A second stored disk
is stored between stocker plates 152A and 152B. A t-hi+d stored di sk 1S
stored between stocker plates 152B and 152C. A fourth E H!@‘ ﬁt tored :

between stocker plates 152C and 152D. £ shaft 140, p from

mai n chassis 90, is inserted in a bearing 150A to gU| aI ong
a verti cal pdtsh‘. grfidesols sedeinsccondi disk ighide, 164R (nut 164L is hidden in the

Feopectively. pr ofbut K FRUATERG deviom i ichisiariits it hetiagain &4at i on of
screws 167L, idserfbdl HRNER hoHaGHAr disi®hiertion aperture toa predehermmed position
e within a device. comprising:
said insertion aperture being on a front of said device; -
~ a drive belt, revolvably supported on a left side of said device,

viewed from said front;
' means for holding said disk against said drive belt to frictionally
engage said edge of said disk against a surface of said drive belt;

a digk guide for engaging with said edge of sald disk at a point
opposite said drive belt; :

said disk guide being on a nght side of said device, as view from said
front; and

means for revolving said belt.

22, A device as in claim 21, wherein:

~said disk has a diameger; _

sald drive belt and sald disk guide are Initially separated by a distance
smaller than said diameter prior to an Insertion of said disk; and

sald disk guide having a sliding swftce portion at an end of said disk
guide closest to said front for permitting said edge of said disk to slide
agalnst said surface during said insertion. |



vertital | w. ;A stocker vertical transfer mechani sm 1012, |ocated bel ow

- st ocker 1011, drives screws 167R, 1671, A notor 252, supported by bracket
182 on main chassis 90, has a rotating shaft with a press-fitted worm gear
62. A gear nenber 169, rotatably supported by shaft 170, has a gear 169A,
on an upper portion thereof, that neshes g8 th worm gear 62. A gear 169B on
a |l ower portion of gear nenber 169 neshes with a gear 167A attached to
screw 167L. Gear 167A neshes VPESK BRAMSFERFKING DEMICESSL neshes with a gear
166 which in turn neshes with a gear 168R Cear 168R neshes with a gear
167A att adMB¥WIRACIcrew 167R. O ockwi se rotation of screws 167R and 167L

| owers stocker 1011, and countercl ockw se rotation of screws_ 167R_and 167L

rai ses stocker 4@isk transpatipechapismotar 2 disk nlayer csmlpysaa Sied isk: gyide ((f Hyand
oparcly LS R 0 USRI, 6k b R R o S ol el o
169L.  Rot afhOh)of rid ik D) is held between the fixed (11) and drive-side (9) disk guides to press
the revolving belt (14) against the disk edge causing the disk (D) to roll along the fixed disk-
guide (11). Both guides (9, 11) have high friction surfaces, such as rubber, to prevent
slipping_of. the disk (D). For user comfort, the revolving belt (14) is on a side closest to the
anticipated posit;on of the user so the disk (D) rotates in the most natural direction. To
protect the belt (14) and fixed support surface of the fixed disk guide (11), a disk guide of
low friction material is~ located at the front of the fixed disk guide (11) opposite the

revolving belt (14).

Fig. 13



q%r_ﬂ 173 is detected by optical sensors 238 and 239 and used to determ ne
e vertycal novenment and position of stocker 1011. A shutter piece 173B
projects froman edge of shutter nmenber 173 and slits S1-S4 in shutter
nember 173 divide shutter nember 173 at 90 degree intervals. Shutter piece
30 173B and slits S1-S4 are detected by OF sensors 238 and 239,
respectively, on a disk | ock base 155. O |caI sensor 238 generates a

st ocker reference position signal (S . REF), when shutter piece 173B
interrupts a |ight beam generated and detected by optical sensor 238. -
Signal S . REF goes high when stocker 1011 is brought to a p05|t|on above
di sk hol ding position POS(1). POS(1) of stocker . .-




1011 corresponds to an alignnent of the disk-holding space between top

pl ate 151 and stocker plate 152A with a disk transfer position. Optical
sensor 239 generates a stocker position signal (S . POS). Each tine stocker
1011 passes one of positions POS(1)-POS(4), the signal goes low (L). Thus,
position POS(1l) is detected by novi n%the stocker downward until signal S .
POS goes |low (L) after signal S . RE /Qées high (H). The remai ni ng
positions POS(2), POS(3), and POS(4) are detected noving stocker 1011
further and counting second, third, or fourth changes in signal S . PGS, .
respectively. Referring to Figs. 12, 53, and 55, a disk |ock nmechanism
10137 prevents disks, held in stocker 1011, from noving out of stocker -
1011. An upper disk lock shaft 158 projects downwardly froma | ower surface
of top cover 3. Upper disk | gpBshaft72158 passes through spindle hol es of
di sks stored in stocker 1011. A | gher end gfzaipper disk jegQshaft 158
extends to a . \ -




position slightly (0.8 nm) above an upper surface of a disk D being
transported into stocker 1011 as shown in Fig. 55. Upper disk |ock shaft
158 prevents noverent of the disks above the disk D being transported.
Figs. 53 and 55 show the stocker in position POS(1l), so upper disk |ock
shaft 158 does not pass through any of/g¢fre di sk spindle holes within
stocker 1011. A lower disk.lock shaft 156 projecting upward from nmain
chassis 90 is coaxially aligned with upper disk |ock shaft 158. Lower disk
| ock shaft 156 rides on a shaft 155A of disk |ock base 155 permitting | ower
di sk lock shaft 156 to nove vertically. Lower disk |ock shaft 156 noves
bet ween a | ock position and an unlock position. In the |ock 31

1 002\

¢ FIG-3



posi tion, a tapered upper end of |ower disk |ock shaft 156 fits into upper
di sk lock shaft 158 (see Fig. 53). In the unlock position, |ower disk |ock
shaft 156 is | owered away from upper disk | ock shaft 158, creating a gap
bet ween upper and | ower disk |l ock shafts 158 and 156 through which a disk
can pass (see Fig. 55). A spring.159 M?géde | ock shaft 156 applies an
upward force on | ower disk | ock shaft . A sheet 157, of conpressed
urethane, is attached to the upper surface of |ower disk |ock shaft 156 to
hel p avoi d possi bl e di sk damage. To raise and | ower |ower disk |ock shaft -
156, disk |l ock nmechani sm 1013 includes a | ock rel ease arm 172 rotatably
supported by a shaft 183 of disk |ock base 155. Lock release arm 172 has a. -
pressing portion 172A that engages upper surfaces of projections 156A at a
base of |ower disk |ock shaft 156. Spring 178 applies a clockw se rotating
force to lock release arm 172 suffiﬁgent t Q\overconme the force of spring

159 thereby forcing | ower disk |ockaghaft 1 to its | owernost position. A
relay plate 96 noves toward the fr




and rear guided by integral guide grooves 96C, 96C that engage pins 97 on
mai n chassis 90. Arear-facing surface 96A of relay plate 96 pushes agai nst
an engagenent portion 172B of lock release arm 172 to rotate | ock rel ease
arm 172 count ercl ockwi se agai nst the force of spring 178. An engagenent
portion 96B on a |ower surface of rel ay ?Iate 96 engages with a cam surface
75D, having surfaces O -C5, on an edge of sliding plate 75 (visible in
Figs. 52, 54, 56, and 58). Referring nowto Figs. 12 and 52-59, |ower disk
| ock shaft'156 is positioned responsively to the position of sliding plate
75. \Wen sliding plate 75 is in a position DOANN-2, engagenent portion 96B
of relay plate 96 is engaged with surface Cl of can1surface 75D.. In
position DOMNN-2, as shown in Fig. 53, lock release arm 172 is rotated to a
position in mhich it exerts no downward force on |l ower disk |ock shaft 156.
Thus, in position DOM-2, |ower disk |ock shaft 156 is seated in upper disk
| ock shaft 158, the | ock

81L SA
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position, held there by the force of spring 159. 32 When sliding plate
75 nmoves toward the right side of housing 1000 (toward the up position of
opti cal nechani sm 1006), engagenent portion 96B O relay plate 96 foll ows
sl oped surface C2 of cam surface 75D, noving relay plate 96 toward the
front of main chassis 90. As engage ;Mportion 96B foll ows sl oped surface
C2, lock release arm 172 rotates cl ockw se under the urging of spring 178,
forcing | ower disk |ock shaft 156 gradually downward. Wen sliding plate 75
reaches ‘a position DOMN-1, shown in Fig. 54, engagenent portion 96B of -
relay plate 96 rests on surface C3. Lock release arm 172 halts at the angle
shown in Fig. 55, and |ower disk |lock shaft 156 is 86A -

' '
NI




held at the unlock position, permtting disk transfer. As sliding plate 75
is translated further to the right side of housing 1000, engagenent portion
96B of relay plate 96 is pushed rearward by inclined surface C4. Lock

rel ease arm 172 rotates countercl ockw se, and | ower disk |ock shaft 156
begi ns noving upwardly under the urgizgepf spring 159. Wen sliding plate
75 reaches a position UP-1, shown in Fig. 56, engagenent portion 96B is
hel d by the approxi mately central area of sloped surface C4, in which | ower
di sk [ ock shaft 156 noves upward to the position indicated in Fig. 57. \Wen
sliding plate 75 reaches a position UP-2, engagenent portion 96B engages
wth surface C5, which is aligned with_surface Cl1L. At this point., as shown.
in Fig. 58, lower disk |lock shaft 156 has reached the | ock position again,
where it fits into upper disk |ock shaft 158. A shutter 156B, projecting
fromlower disk |lock shaft 156, indicates when |ower disk |ock shaft 156
reaches the | ock position. Shutter 156B
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knterrupts a |ight beam generated and detected by an optical sensor 229,
attached to disk | ock base 155 when l.ower disk |ock shaft 156 is at the

unl ock position. Optical sensor 229 generates a disk |ock signal (D. LOCK),
whi ch is high when | ower disk |ock shaft 156 in the unl ock position. Wen
sliding plate 75 is at position UP-2 gpgposition DOM-2, |ower disk |ock
shaft 156 is at the |lock position, as described above. However, if disk D
is not positioned with its center hole aligned with lower disk |ock shaft
156, | ower 33 disk lock shaft 156 is bl ocked by disk D, preventing it _
fromreaching the | ock position. diagblocking I's not properly achieved,
vi brations can cause di sks to shi ou f place within stocker 1011,

possi blly causing damage to the di §#s '

: _ 1006
43 1 _-44
@/ / . 43 43
30C 105
,, 102 -




by | ower and upper disk |ock shafts 156 and 158 which nove vertically
W thin stocker 1011. Signal D LOCK is used to detect such disk-1ocking
errors. Referring to Figs. 60-64, a disk insertion error-preventing
mechani sm 1014 prevents errors during insertion of disk D. A shutter 120
rotates on a shaft 129 rotatably supporggg at either end by bends 80F, 80F
projecting froml oading chassis 80. Flap iZOA, 120A, projecting radially
froman axis of rotation of shutter 120, block insertion aperture 1A on -
front panel 1. A pinion gear 120B, subtends a 180 degree arc about the axis
of rotation of shutter 120. Material, such as felt or conpressed urethane,
I s adhesively bonded to the surface of flaps 120A, 120A to prevent abrasion
of the top surface of disk D, since the top surface of disk D engages fl aps
120A during | oadi n@23B-~gj ecting opergihons. 4@ shutter arm 121 rotates on a
i #me

shaft 122 projecting per@endi cul
chassis 80. A spring 12

FIG-10



121 iwn a countercl ockw se direction, as viewed fromthe top. A rack 121A on
the bottom of shutter arm 121 neshes with pinion gear 120B. Thus, shutter
120 opens -and cl oses responsively to the rotation of shutter arm 121. A
pin 123, fixed on the upper surface of the |oading plate 81L, engages with
side surface 121B of shutter arm 121 responsively to novenent of plate 81L
Referring now also to Fig. 65, the angle ¥/8hutter 120 changes
responsively to the position of loading plate 81L. Referring to Fig. 60,
when | oadi ng pl ates ‘81L and 81R are positioned at di sk receiving position.
PCS. 1, pin 123 of |oading plate 81L rotates shutter arm 121 clockwise -
agai nst the urging of spring 125. The ropefion Obshuik®l arm 121 causes ..
shutter 120 to rotate towaj@fthe_outside™s yC noving it to the
open position. This allows™a dr.sk To~pe ins? ertion aperture
1A '

1671
167A




34 The |nsert|on of d|sk D causes Ioadlng pIates 81L and 81R to separate

As | oading pl ate 81L noves to the left .side of housing 1000, pin 123 noves
away from shutter arm121 permtting spring 125.to0 rotate shutter arm 121
countercl ockwi se. As shutter arm 121 rotates, flaps 120A nove downwardly
until they rest on the top surface of 1gygk D, as shown in Fig. 64. Pin 123
continues to nove away from side surface 121B of shutter arm 121. Once disk
Dis driven by disk transfer- nechani sm 1001 conpletely inside the disk
player, flap 120A is released to, a close position in which shutter arm121
is rotated counterclockwi se to a position where its side surface 121B
engages with bend 80F of |oading chassis 80. Wien shutter 120 is in the ..
cl ose position, "disk insertion through insertion aperture 1A is prevented.
Shutter 120 cannot rotate past the close pOS|t|on in which flaps 120A poi nt
downwar dl y because an arm




supposting rack 121A i s supported by bend 80F, preventing further rotation
of shutter 120. Thus, insertion of another disk is blocked. A shutter piece
120C, on the upper part of shutter 120, interrupts a |light beam generated
by an optical sensor 235, oh |oading chassis 80, to detect the closure of
shutter 120. The closure of shutter 12( jgg i ndicated by shutter close
signal (S.CLOSE) generated by optical sensor 235. Signal S.CLOSE goes high
when shutter 120 closes. Referring now also to Figs. 7, 16, and 21 the
change in signal S.CLOCSE to high (H) serves as a reference position for _
disk transport within the disk player, The disk transfer position is '
determ ned |by counting t#Ae; ut (srgnalfjL. ..
PULSE) of dptical sens 232 descri bed above. Wen a |arge W aneter Wi sk D
is.insertedfand transpgorted to position P1, flap 120A falls away frognthe
upper surfgge of disK D, closi-ng shutter 120. ThQ4 fcauses signak S. QJOSE to

go high. Pllay positdon P2 and ’//
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st ock: position P3 are determ ned for a |arge dianeter disk D by counting
pul ses fromsignal L. PULSE. For play position P2, six pulses are counted.
For stock position P3, 160 pul ses are counted. For a small-dianeter disk d,
35 play position P2 is indicated by 46 pul ses of signal L. PULSE and stock
position P3 by 200 pul ses of the sane d3fffal. Referring to Fig. 67, a dr|ve
control circuit 1015 includes a systemcontroller 300 (preferably a
n1croprocessor) haV|ng a ROM a RAM and an 5 interface circuit.
Control |l er “300 receives user input froma node keypad 301, with E/L key 1 _-
E/L key 4, which a user presses to command controller 300 to eject and | oad

di sks storeP I n poshtnons” -4 of stocker 1011, respectiyely. , . .
ON 1002 1003 Pl
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Contreller 300 i- S0 connected to a conmputer 303 via an interface circuit
302. Controller 300 inplenents mechani sm opérations correspondi ng to node
10 key entrigs and commands from conputer. 303 accordi ng programm ng
described in the flowharts of Figs. 68-81. Optical sensors 232, 235, 234,
and 236 apply siignals L. PULSE, S . CL@pfga QUT, and IN, respectively, to
controller 300. Controller 300 generates and applies signals FRONT and REAR
to notor drive circuit 304, 15 to control cause drive notor to nove the
disk toward the front and rear, respectively, and to cause drive notor 25Q
to open and close | oading plates 81L and 81R, .respectively. Mdtor drive
circuit 30 t;pp!i $ 3 rive voltage to drive notor 250. \WWen $jgnal FRONT

goes high (), a duiwg|voltage is applied by notor drive cifchi t 304{|to
rotate timjpg pul ljey cl ockwi se. 20 When si gnal R goes hjjgh
(H, adrive volt igrapplied to by notor drive circuit 41to rothte
timng pullley 15 i' éngpterclockmﬁse djpyEtion. thgx'

~ L d

- o




both signals go hi'gh.(H), ‘the output frommotor drive circuit 304 is short-
circuited to electromagnetically brake notor 250. Wen both signals are | ow
(L), the output of the notor. drive circuit is an open lead state to all ow
the 25 notor 250 to freewheel. Optical sensors 237 and 233 apply
signals P. REF and P. PULS E, respqggygayely, to controller 300. In response
to signals P. REF and P . PULSE, controller 300 generates and applies
signals P.UP and P.DWN to notor drive circuit 305, to contro] the position

of sliding plate 75. Mdtor 30 - drive circuit 305 outputs a -
predeterm ned drive voltage to notor 251 of optical 36_nechani sm '
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goes high (H), a drive voltage is output to nove sliding Panel 75 toward
the right side of housing 1000. Wien signal PA. DW goes high (H), a drive
voltage is output to nove sliding panel 75 toward the |eft side of housing
1000. When both signals P.UP and P. DWN go high (H), nmotor drive-circuit
305 is .short-circuited el ectromagneti c#/48¢ brake notor -251. Wen both

.signals are
not or

251 to freewheel

| ow (L),

the outputs are put

Opti cal

in an open |lead state to all ow
sensors 238, 239, and 229 apply signals S .

REF, S . PGS, and D. LOCK, respectively, to controller 300. In response to
t hese signals. controller 300 qenerates and applies signals ST UP_and '
ST.DWN tdjnotor drr.ve &+ 3 N SS—ABTC OCKpr .
vertical trphnsfeer necha |sn11012 Vhen S|gnal ST UP goes h|oh (H, dldrive
vol tage is |putput to pove stocker 1011 upward. VWen signal S™NDWN goes hi gh
(H, adriyp voltage/is output to nove the stocker downward. Wwn bagih
signal s ar g} high ///11011
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(H, the output fromnotor drive circuit 306 is short-circuited,

el ectromagnetical ly braki ng notor

252. When both signals are low (L), the

notor | eads are opened to permt notor 252 to freewheel. When a power
supply is off, controller 300 is connected to a backup power supply (not

shown in the drawing) so that flags infq

ry -indicating stocker position,

presence of disks and di sk sizes are saved. The read signal generated by
optical pickup 2 is applied to a signal processing circuit 307 via an RF

anp 309. After EFM denodul ati on,

de- "interleaving, error correction and

ot her usual operations are perforned, the signal is sent to conputer 303,

which is co'nec;ed ext er
servo errorf|signal, obt
controls a ffocus serv

i ned %r

/;mfﬁbticaL pickﬁb\ﬂx\gervo SN cui t . 30H '
tracking servo, and feed ser-Q<§ﬂ::ft'cal pi gkup 2.

Z. BbdsSed Ofp a

This contrg| causes lig beam generated by optical P ckup to flol | ow
data tracksllon di sk/D. S$¥gnal processing circuit fglland rvo
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387 cifcuit 308 are connected to controller 300, and control operations are
perfornmed based on the operating node. Referring to Figs. 68-81, the

| etter, n, denotes the stocker position (i.e.-n=1, 2, 3, or 4). Four flags,
D. FLAG n) (D. FLAGl)-D. FLAG 4)), one for each stocker position, indicate

t he presence of disks in respective onegg slfMthe hol di ng positions
POS(1)-POS(4) of the stocker. Four other ags, 'S. FLAG n)

(S. FLA(1)-S. FLAG(4)), indicate the sizes of the disk stored in the
respective ones of the holding positions POS(1)-P0OS(4). A value of 1 of one
of flags D. FLAG n) neans a di sk occupies the respective hol ding position
POS(n). A value of 1 of one of flags S.FLAG n) neans a disk in POS(n) is a_
smal | - ’ _
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diameter disk. For exanple, if D.FLAG 1) and S.FLAG 1) are both set to 1, -
then a small -dianmeter disk is stored in holding position POS(1) of the
stocker, the topnost |evel. MFLAG indicates the operating node of 'the
device. A flag. MFLAG is set to READY when in the disk player is in the

di sk receiving state shown in Fig. 13.. When a disk D (or d) is brought to
the eject position, as shown in Figsl9/B8 and 24, MFLAG is set to EJECT.
When disk D, d is clanped and | oadi ng plates 81L and 81R are brought to the
open position, as shown in Figs. 17 and 22, MFLAG is set to STAND BY. Wen
the disk is brought to stock position and |oading plates 81L and 81R are
brought to open position, as shown .in Figs. 18 and 23, MFLAGis set to ..
STOCK. In the, stand-by state, MFLAG is set to PLAY when di sk playback is
commenced. The di sk player can be in any of a nunber of different operating
nodes to which the control programis responsive. These nodes are indicated
by
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correspondi ng settings of MFLAG The follow ng table summarizes these
modes. The npbdes shown for each nechani smare not necessarily conprehensive
but are those used 'to characterize the operating nodes signalled by MFLAG
38 Di sk Transfer Mechani sm 1001 State Descri pti on Receive Di sk

receiving state with | oading plates Béoﬁgd 81R in di sk receiving position
PCS. 1 shown in Fig. 13. Eject K transfer mechani sm 1001 supports
disk D, d between timng belt 14 and friction belt 12 with the disk at the
ej ect
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positjon, where it can be renpved as shown in.Figs: 19 and 24. Open
Di sk transfer nmechanism 1001 is in the open position, PCS. 4, where timng
belt 14 and friction belt 12 are separated fromthe outer perineter of disk

D, d as shown in Figs. ,17 and 22. - 39 Loading Plate Qpening and C osing
Mechani sm 1004 State Description On 1/84 Rack nmenber 87 is engaged
with timng pulley 15 keepi ng di sk trans?er mechani sm 1001 in the open

position PCS. 4 as

1011
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shown:in Fig. 29. O f

pulley 15 as shown in Fig. 25. Danper Lock Mechani sm 1008 State
Description Locked

in Fig. 30. Unl ocked

Fig. 33.

Optical nmechani sm 1006 is-|locked to base 40 a shown
Opti cal mechani sm 1006 is unl ocked from base 40 and
el astically supported by |ower danpers 4Ljag4l upper danpers 44 as shown in
40 : :
"/1011
\\‘\\\<:TF¥3
P . ,/ | \
i o \ \ n
N / _ W4 N\ ]
: / | ' 1\ ;
: d—J | \ :
i : 5
' : :
14 } 12 |i
. . 1
\ / \.-5

Rack member 87 is moved away fromtining

]
!
— P | .
cevwrensnessveclbevcrccrcnccc e

--------‘-’----------

E \‘\ ~ . _ . /l’ §
E \\\ . \—/ "'I i
g ‘\‘\‘\ . 77L ”"1’ g
ey TR o
A A R = 128--.. N R -
Lo N = '
o [78 , :
1. - \ :
P peE 3 4 D Z '
- B I <> 77 ﬂ:]
P | 77/ = son” / :
P 80D 234 778" :
P | 7L’ 115 8IR—~ |
i i 4——sIL J
R e PY ) e o
Lo 0 & il
e o= = LT e T
ZZ - T )
811 \235'



sl iding Plate 75 Position State.

vertical transport mechanis
down position as shown in F

transport nmechani sm 1007 noves rai sed optical

position as shown in Fig. 4

m 1007 has | ower ed
ig. 43. UP-2

9. O anper Suppeut

Descri pti on DOAN- 2
opti cal
Opt i cal )
mechani sm 1006 to the up
Mechani sm 1010 State

Optical mechani sm
mechani sm 1006 to the
mechani sm verti cal

Descri pti on Rel ease Support rel eased on clanper 1009 and cl anper 1009 is
attracted to a magnet 105 of turntable 102 shown in Fig. 50. support
Gl anper 1009 is supported at the support position shown in -
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Figs.*42 and 43. Disk Lock Mechani.sm 1013 State " Description Locked
Lower disk lock shaft 156 is in a |lock position as shown in Figs. 52 and
53. 41 ' ML653-52 Di'sk Insertion Error Prevention
Mechani sm 1014 State Descri pti on Engaged “Positioning of flap 120A
I's maintained at the angle at which f|%{)/31120A of shutter 120 engages wth
the top surface of disk D as shown in Fi'g. 64.
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Cl osed . Shutter 120 is in a fully closed position preventing the

i nsertion of a disk into insertion aperture 1A (see Fig. 63). QOpen

Shutter 120 is in the open position, allowing a disk to be inserted into
insertion aperture 1A as shown in Figs. 60 and 61 Mechanism States in Mdes

I ndi cated by M FLAG Operati ng Mddes - I\QleB@G Mechani sm  READY EJECT
PLAY/ STOC STANDBY K 1001 - ecei ve Ej ect .

Open Open 1004 Of O f On

On 1008 ' Lock Lock ' Unl ock Unl ock 75

DOWN- 2 DOWN- 2 ) UP- 2 UP-2 1010 Support
Support Rel ease Rel eas ' . .
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e 1013 . Lock Lock . Lock Lock 1014

Open Open Cl osed . Cl osed 42 \Wen the power
supply is turned on, controller 300. begins executing a main routine that

| oops through steps S1, S3, S5-10 unless an event, as described below, is
detected. When disk Dis inserted intozkzggrtion aperture 1A of front panel
1, the outer edge of disk D presses agaihst timng belt 14 and a di sk guide
| 1E. As the disk is pushed in by the user, the outer edge of the disk

sl ides agai nst disk guide | 1E, |oading plates 81L and 81R are forced apart,
and pin 123, on . _

H H

FIG-27
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l oading plate 81L, noves allowing spring 125 to rotate shutter arm 121
countercl ockwi se. The rotation of shutter arm 121 cl oses shutter 120.
Shutter 120 is held open as it .slides against disk Duntil disk Dis
inserted conpletely into the device. The disk is protected from danage by
the conpressed urethane (or simlar matgrgal) adhesively bonded to the
-periphery of flap 120A. If a disk is inserted as far as position PO (shown
in Fig: 14 for a large disk and in Fig. 20 for snall-dianmeter disks), the
out put of optical sensor 236 (signal | N) goes high (H causing the contral
prrogramto branch fromstep S1 to step S2 and . then to a procedure JOB LOAD.
In procedure JOB LOAD, disk D, d is hrought to the playback position in A
steps S20-S34 ds follows. First, controller 300 outputs a high_(H state at
signal REAR at step S20. Control then |oops at step S21 till signal S.CLOSE
goes high (H), indicating shutter 120 has>l osed. The high |l ev¢l] (H out put
by signal REAR cause$ timng belt 14 to beyrotated counterdl ockW se,
rolling disk D, d clockw se along the |ef

M
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side surface of friction belt 12, and toward the rear of housing 1000. Once
the di sk reaches position P1 (Fig. 16 for large disks or position P6 in
Fig. 21 for small-dianmeter disks), flap 120A of shutter 120 drops fromthe
upper surface of disk D, d to the closed position. This causes the out put
fromoptical sensor 235, signal .S.CLOSE, to.go high (H). Controller then
checks signal | N at step S22. If signak848¢is high (H at step S22,
indicating a small dianeter disk, controller 300 sets small-di aneter disk
flag S.FLAG(n) to-1 at step S23, where n is an internal nenory variable
whose value is set to represent the current stocker position. Control them
advances to.step S24 where . 43 disk presence flag D. FLAG n) is set to 1.
At step S25, controller 300 returns : L -
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signal REAR to low (L) and sets signal. FRONT to .high (H). Control | oops
t hrough step S26 until signal S.CLOSE goes low (L). Wen signal FRONT goes
high (H, timng belt 14 of disk transfer nmechani sm 1001 begins rotating

cl ockwi se, noving disk D, d toward the front of the disk player as the disk

roll's countercl ockwi se. Disk D, d force hutt.er 120 open toward the
outside of the device. \Wen signal S.CLO5E goes low (L), controller 300
returns signal FRONT to low (L) and sets signal REAR to high (H) at step
S27. At step S28, controller 300 waits again for signal S.CLOSE to change _
to high (H. As aresult, timng belt 14 is again rotated countercl ockw se,
and disk D, d noved toward the rear of housing 1000 -as disk D, d rotates

cl ockwi se. The ‘novenent of disk D, d causes shutter 120 to close, in turn ~

causing signal S.CLOSE to go high (H. At step S29, controller 300 begins
counting the output pulses (signal L . PUS E) fromoptical sensor 232 by
i ncrenmenting Q

75(DOWN-2)




an internal count variable oncé for each pul se of signal . L. PUS E. At step
S30, controller 300 checks to see if S.FLAG n) has the value 1, indicating
a small disk. If SSFLAGn) is 0, indicating a |arge disk, then, at step
S31, a value of 6 is stored in an internal nenory variable, SET. If
S.FLAGn) is 1, indicating a small-dpaggeter disk, then controller 300 sets
vari able SET to 46 at step S32. At step S33, contraller 300 conpares the
internal count variable with the value of SET and |oops if SET is higher
than the internal count variable. Once the. internal count variable reaches .
the value of SET, indicating that disk D (d) has reached position P2 (P7
for 'smal|l disks), control proceeds to step S34. At sstep S34 signal FRONT . .
and signal REAR are set high (H) for a prescribed period (50nsec)

el ectronmagnetical ly braking notor 250, stopping it's rotation abruptly. As
just described, the initial |oading operation begins when a disk is :
inserted through insertion aperture 1A, The disk is drawn into the disk

pl ayer ' : :
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and i'medi ately brought partly outward again before being drawn i nward to
.44 the playback pesition P2/ P7. This operation is performed because it
allows the disk to register predictably and repeatably at the reference
position defined by the closing of flap 120A. Since the -playback position
is identified by measuring the novenent, jséilﬁ ng belt 14, it is essential
that the reference position be reliable™to place the disk in the playback
positi'on accurately. By bringing the-disk out, under the control of the
di sk player, errors due to nisregistration of the disk during initial _
insertion can be elininated. For exanple, if the user, in pushing the disk
i nsi de the disk player, forces flap 120A down prematurely, holds it open,
or continues to push the disk in, such S




that the disk slips beyond the registration point (where flap 120A j ust
closes), the registration will be inaccurate and an unreliable reference
position will result. Bringing the disk up to the registration point,

under the control of the disk player, permts a repeatable and accurate
reference position to be obtained beforgzﬂywing the disk to the internal
position. In this way, the disk is noved accurately to position P2 for

| arge disks or P7 for small disks. Control proceeds fromstep S34 to step
S35. In steps S35-S39, controller 300 noves sliding plate 75 from position
DOMN-2 to position UP- 1.0 At step S35,. controller 300 sets signal P.UP to -
high (H causing a drive voltage to be output to nove sliding panel 75 .
toward the right si-de of housing 1000. Control |oops through step S36 until
the output fromoptical sensor 237 (signal P . REF) goes low (L) "indicating
that sliding plate 75 has shifted to the reference position signalled by
optical sensor 237. Referring nonentarily to Fig. 66, the reference
position of sliding plate 75 is just to the right of position

FIG-33




DOMWN-"1, between position DOAN-1 and position UP-1. At this position of
sliding plate 75 plate 40, optical nmechanism 1006, is in the up position.
Additionally, lower disk |lock shaft 156 is in the unlock position. After
signal P . REF goes low, a process is begun in step S37, in which an
internal counter variable is increnented for each pul se of signal P

PULSE. The internal counter variabl e 33¢8&onpared Wi th the nunber 27 at step
S38. Control ‘1 oops through step S38 until the counter reaches 27. 45
Referring nmonentarily to Fig. 66, during the |oop through step S38, sliding-
plate 75 noves fromthe reference position to position UP-1, during which
time base 40, with optical nmechani sm 1006, noves to the up position and
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1l ower di sk | ock shaft 156 noves partially toward the | ock position. Wen
the counter reaches 27, where sliding plate 75 reaches position UP-i,
control passes to step S39. At step S39, signal P.UP and signal -P. DOAN go
high for 50 nsec, el ectromagnetically braking notor 251 to stop it quickly.
Disk D, d, which is in the playback pgg}éi(Jn, is mounted on turntable 102,
because of the novenent of optical nmechanism 1006 to the up position. Thus,
magnet 105 on turntable 102 attracts clanper 1009. As shown in Figs. 69 and
70, at step S40, controller 300 checks signal ,OUT fromoptical sensor 234_
to determine if clanper holders 77L and 77R a#e properly cl anped about
flange 115A. |If clanper holders 77L and 77R are properly clanped, as L
i ndicated by a“low state qf signal QOUT, control branches to steps S41-S44
where.sliding plate 75 is noved from position UP-1 to position UP-2. At
step $41, controll.-er 300 outputs high (H at signal P.UP. At step $42,
controller begins increnenting an internal counter variable for .
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each spul se of S|gnal P PULSE. Contr ol Ioops through step S43 until the
counter variabl e reaches the val ue 18. During the | oop through step S43,
sliding plate 75 noves toward the right of the disk player. Wen the
counter variable reaches 18, indicating that sliding plate 75 has reached -
position UP-2, control proceeds to st 4. At step $S44, signal P.UP and
signal P.DOM are set to high (H for nsec, electromagnetically braking
notor 251. At position UP-2, optical nechanism 1006 is in the up position,
and | ower disk lock shaft 156 is entirely in the |ock position shown in
Fig. 59. In addition, the lock on optical mechanism 1006 is released as
shown in Fig. 33, and rack menber 87 is brought to a position where it
engages with timng pulley 15 as shown in Fig. 29. In steps S45-549,
control l er 300 noves | oading plates 81L and 81R fromthe support posi tion
- PCS. 3 (for large disks or support position PCS.2 for

L
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46 smal | -di aneter disks), where tinng belt 14 and friction belt 12 clanp
disk D, d at its edge, to the open position POS. 4 in which timng belt 14
and friction belt 12 are noved apart, to free the disk. First, at step $45,
controller 300 sets signal REAR to high (H), causing timng pulley 15 to’
rotate counterclockw se. As sliding pI§63375 noves fromposition UP-1 to
position UP-2, rack nmenber 87 noves to cause gear- 15C to engage with rack
87D. "Thus, as tim.ng pulley 15 rotates countercl ockw se, |oading plates 81L
and 81R are noved laterally as described above. At the instant that tlnlng
pul l ey 15 begins rotating, timng belt 14 is engaged with the outer
perinmeter of disk D, d. This applies a clockw se rotation force to dISk D,
d, but, since disk D, d is held on turntable 102, disk D, d remains in

pl ace despite the nonentary tangential force applred
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to it. Wien signal OUT goes |low (L), controller 300 begins counting signal
L. PULSE at step S47. Control |oops through step S48 until the count val ue
reaches 11. During the loop, the |ateral advancenent of |oading plates 8 1L
and 81R causes clanper holders 77L, 77R to separate. Wth the separation of
clanper holders 77L and 77R, the SUPPOJA o@n cl anper 1009 is rel eased,
permtting clanper 1009 to nove under'tﬁé force of magnetic attraction,.to
turntable 102, clanmping the disk. After the count value reaches 11, the
poi nt at which | oading plates 81L and 81R are at their nost open (lateral)
positions (PCS.4), signal FRONT and signal REAR are set to high (H for 50
neec. at step S49. Thus, at step S49, an el ectromagnetic braking force is, _
applied to stop notor 250. Then, at. step S50, node flag MFLAG is set to
STAND- BY and control is returned to the main routine in Fig. 68. An error
resulting in msclanmping by clanper 1009 can be caused by

75A/ ‘\45A
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«c|l anper support 115 noving upward, spreading apart cl anper hol ders 77L,
77R, and causing signal OUT to go high (H) as discussed above. If this
occurs, control branches fromstep S40 to step S51 in which controller 300
checks a nunber of tines an error correction routine (the routine to be
described instantly) has been executed. In steps S52-S56, sliding 47
plate 75 is returned from position UPB8/8%0 position DOMNN-2. At step S52,
controller 300 sets signal P.DWN to high (H) causing sliding plate 75 to
nove to the left of the disk player. Control then |oops through step S53 _
until signal P . REF goes high (H). Wen sliding plate 75 noves beyond
position UP-1, optical nmechanism 1006 is |owered and | ower disk |ock shaft _
156 is lowered- : '

T =,

63/ l \GZ
45A

75(UP-1)
- 75A 137A
\- 75“%\ |

" (o))

i

8 .

' ‘/m g

B2 ¢ LW
S 1l 3

b 0
O




and tthen raised again to the lock position. At a point just short of
position DOMAN-1, signal P. REF goes high (H and control advances to step
S54 where controller 300 begins counting signal P. PULSE. Control | oops

t hrough step S55, until the count value reaches 20, indicating that sliding
pl ate 75 has reached position DOMNN- 2, whereupon control passes to step S56.
At step S56, signal P.UP and signal P.333/{Rfareé set to high (H for 50 nsec,
“el ectromagnetical ly braking notor 251. At step S57, controller 300 sets
signal FRONT to high (H), noving disk D, d toward the front of housing -
1000." Control then proceeds to step S26. Thus, when a cl anping error :
occurs, disk D, dis returned to the front (the position in which flaps . _
120A are open) and the registration procedure of steps S26-S28 perforned
again, finally bringing the disk back to the playback position. This
procedure serves to.elimnate offsets in the disk playback position caused
by vibration or other causes, resulting in inproved reliability
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in clanmping of disk D, d. Referring now also to Fig. 71, if after three
consecutive executions of the error correction routine beginning at step
S51, misclanmping still occurs, controller 300 proceeds fromstep S51 to
step S58. At step S58, signal P.DWN is set to high (H) causing sliding
plate 75 to begin noving fromposition UP-1 to position DOMNN-2. The
description of steps S59-S62 is omtted0gdice the details are identical to
t hose of steps S53-S56 described above. In steps S63- S66, controller 300
brings disk Dto the eject position P6 shown in Fig. 19 (small-di aneter
disk d is brought to eject position P9, shown in Fig. 24). At step S63,
controller 300 sets signal FRONT to high (H). Then, at step S64, controller
300 begins counting signal L. PULSE. Control |oops through step
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48 S65 until the count val ue reaches 105. Wien signal FRONT goes high (H)
timng belt 14 of disk transfer nechani sm 1001 starts noving disk D, d
toward the front of the disk player. As disk D, d noves toward the front,

it rolls counterclockw se along friction belt 12. Wen the count -val ue
reaches 105, at which point disk Dd iquzéathe ej ect position, contro
passes to step S66. At step S66, signal™ and signal REAR are set to
high (H for 50 nsec, electromagnetically braking notor 251. Controller 300
then sets node flag M FLAG to EJECT at step S67, and control returns to the
main routine. Once disk D, d, at the eject position, is renoved, spring 127
brings |oading plates 81L and 81R toward each other to disk receiving _
position PCS. I (Fig. 13). The novenent of |oading plate 81L causes the
‘out put fromoptical sensor 236, signal IN, to go I'ow (L). Control branches
fromthe main | oop at step S3 when disk D, d is at the eject position
(because flag M FLAG i s set ' ' '
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to EJECT as .described above) to step S4. Control proceeds to step S11 if
signal INis low indicating that the disk has been renoved fromthe eject
position. Controller 300 then proceeds to steps S11-S13. D. FLAG n) and
S.FLAG n) are to O in steps S11 and S12, respectively. MFLAGis set to
READY in step S13. Then, controller 300 returns to the main |oop (steps Sl -
S10) at step S5 and continues to nonitd2/8br -di sk insertion, disk renoval,
ej ect/l oad key actuation, read commands fromthe conputer, or an absence of
a read conmand over a prescribed interval. The followng is a description_
of the control sequences initiated when one of E/L key 1 through E/L key 4

is pressed. Briefly, len an E/L ke Wt h the sane as the current _ _
stocker position is pressed, conisOll er O brin t he di stored in that
stocker position, to the & si@@f itk D, d’is present at the

stock position or the playbac sithenw | f a dilsk D, d is in the eject
position, that disk igcaﬁenﬁgt i he Yllaybackjposition. If an E/L
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key i's entered having a different nunber fromthe current stocker position,
and if there is a disk Db d in the eject position or the playback position,
then controller 300 noves that disk to a stock position, nmoves stocker 1011
to the 49 posi-tion corresponding to the E/L key pressed, and brings the
specified disk to the eject -position. IE/@P disk Db d is present in the
specified position, then controller 306 stores the disk that is in the

ej ect position or the playback position, in stocker 1011. After stocker
1011 is transferred to the specified position, |oading plates 81L and 81R_
are brought to the disk receiving position. Wien E/L Kkey 1-E/L key 4 is -
pressed, controller stores a : ) :
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icorrespondi ng nunber- (from.1 to 4) in an internal variable, m If E/L key 1
I's pressed, control. branches fromstep S5 to step S14 where the value 1 is -
stored in internal nenory variablle mand control passes to JOB E/L. If E/L
key 2 is pressed, control branches fromstep S6 to step S15 where the val ue
2 is stored in internal menory vari abl and control passes to JOB E/L. If
E/L key 3 is pressed, control branches Omstep S7 to step S16 where the
value 3 is stored in internal nenory variable mand control passes to JOB
E/L. If EL key 4 is pressed, control branches fromstep S8 to step S17 _
where the value 4 is stored in internal nenory, variable mand contro

passes to JOB E/L. At\step S70, con | er 300 chec see if MFLAGis.
set to STCCK. If MFLAGUS set t T ,\¢ont rol oceedsNoO step S71
where controller 300 checCk i f @F o f'or m and are identical, -

e
t her eby determ ni ng whet h& t k¢y—pr essefl] corresponds to the current
stocker position. If Q‘&R ° . :
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wal ués are identical, controller 300 executes steps S86-S92, in which

| oadi ng plates 81L and 81R are noved from open position POS. 4 to a position
just short of support position PCS.3 (or support position PCS. 2 for
smal | -di ameter disks). At step S86, controller 300 sets signal FRONT to
high (H. At step S87, controller 300 ggﬁhns counting signal L. PULSE
Control then passes fromstep S88 to S90, 'if S.FLAGis 1, indicating a
smal | -di ameter disk. Control passes fromstep S88 to S89, if S.FLAGis 0,
indicating a |arge- dianeter disk, or to step S90 if S.FLAG 1, indicating_a
smal | -di ameter disk. In step S90, 75 is stored in internal variable SET. In
step S89, 12 is stored in 50 internal variable SET. Control |oops
through step S91 until the count val ue reaches the SET
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wval ue.
step S91),

During the tine signa

FRONT is high (H) (during the Iooping through
timng pulley 15 is rotated countercl ockw se,

causing it to nove

to the right along rack 87D. Thus | oading plates 81L and 81R are noved

medi al | y toget her.

cl anper support nechani sm 1010 lifts

support it.

msec by setting signal
val ues 12 and 75 are just short of the values used to count to positions

REAR

As | oading plates 81L -and 81R are brought toward each
cl anp holders 77L and 77R converge ungﬁhM}he urging of spring 128 so that

ange 115A of cl anper
At step S92, nmotor 250 is electromagnetically braked for 50

FRONT and si gnal

1009 and

to high (H. Note that the

PCS. 3 and PGCS. 2, respgctively. .The on for usin ue in SET that is.
smal | er than the pul seNqount reqwTed|} oONsepar at oadi ng™\| ates 81L and .
‘81R exactly enough to sup e disk]is f "detection™rrors cause a
‘pul se to be m ssed, the sgaci I ilgi smal I' enough to support the
di sk. Controller 300. g sli 'da plpde Zo|{rom position UP-2 to position
DOMN-1 in steps 893-55§ t s 93 nfrolfl er 300 outputs a high (H
| evel at signal P. DWN™ ThuRi t o] o] vihgliding plate 75
toward the left side ou 10 trgd - - gg -
N —/
N
22
{
7 Zd F
0 =i
-t 2\
»
=
< s/, m
R 1\ ]
~ 10 rles- AN + <
oS N .
= R '
. , |
R 1 N O
4 o N
1 [ LL
. rN——
1 N
| -\ ” N
7 1le 0
m &; d NN LN |
R / %
. I 8
i |
L §/ d
s
~ \/:}
4 \/’4\
% \/’2\
) N
7 Slh
7
/ A




il oops through step S94 until signal P. REF goes high (H), indicating that
sliding plate 75 has arrived at the reference position. Early in the
traverse of sliding plate 75 fromUP-2 to DOM-1, danper |ock mechani sm
1008 | ocks optical mechanism 1006 to base 40 and | oadi ng pl ate open/cl ose
mechani sm 1004 di sengages rack nemnber &% gionrtining pul l ey 15. As soon as
rack menber 87 di sengages timng pulley { , Spring 127 pulls loading plates
81L and 81R together so that timng belt 14 and-friction belt 12, of disk
transfer mechani sm 1001, are brought to positions in which disk D, dis _

- supported between them The.notion of sliding plate 75 causes | ower disk -
| ock shaft 156 to descend, and when sliding plate 75 noves beyond UP-1, .
optical nechani'sm 1006 is noved downward. Control passes to step S95 in
whi ch controller 300 begins counting pul ses- of signal P. PULSE. Control

| oops through step S96 until 3 pul ses are counted

< <
~ N o
- vt vt

X

-

80
\
3
i
)
|

/
‘\
\
1
1
1

b

X

-~
L=

C
==-E====1-
A

-

FIG-48

I by |

|

)

17B
78
81L



;51 indicating that sliding plate 75 has ‘arrived at position DOM-1. At step
S97, signal P.UP and signal P.DWN are set to high (H for 50nsec, so that
motor 251 is el ectromagnetically braked. At position DOM-1 of sliding

pl ate 75, optical nechanism 1006 is |owered and.|l ower disk | ock shaft 156
Is lowered to the unl ocked position. This permts disk transfer within
stocker 1011. In steps S98-S101, contr®8/8r 300 brings a stored disk D, d
fromstocker 1011 to the eject position. At step S98, controller 300 sets
signal FRONT to high (H to start notor 250 to bring disk d, D toward the_
front of the disk player. At step S99, controller 300 begins counting

signal L . PULS E. ntrol | oops t h step S 10 i1 the count val ue_
reaches 259 indicating\the arrivy of k D, d the edect position. At
step S101, signal FRONT Lgfhal RHAR to high (H\for 50nsec
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In steps S102-S 108, controller’ 300 noves sliding plate 75 from position
DOMN-1 to position DOMN-2. At step S102, controller 300 sets signal P.UP to
hi gh (H) causing notor 251 to begin nmoving sliding plate toward the right

si de of housing 1000. Control |oops through step S103, until signal P . REF
goes low (L), indicating the arrival of sliding plate 75 at the reference
position. At step S104 controller 300 48f8 signal P.UP to |low (L) and
signal P.DWN to high (H to cause notor 251 to begin noving sliding plate
75 toward the |l eft side of housing 1000. Control |oops through step S105 _
until signal P . REF goes high (H). At step S106, controller 300 begins

counting signal P. PUWSE Control | t hr ough st J until.the count. .
reaches 20 indicating at slidi pl at eNJ5 has rived alNyposition DOMN- 2.
At step S108, signal P.UP gnal P. ~ sét to highN\(H for 50

nsec, el ectrorragnetlcally<bra ggrmtor § At step S109, MFLAG is set to.
EJECT, and control re% to e—min rQatipe of Fig. 68.
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i1f values for mand n are not identical at step S71, control proceeds to
step S72 where controller 300 checks the output D.LOCK from optical sensor
229, which indicates the position of |ower disk |ock shaft 156. If signal
52 D.LOCK is low (L), indicating that |ower disk |ock shaft 156 is at the

| ock position, control passes to step §igqwhere controller 300 noves
stocker 1011 to position POS. m (Recall that mindicates the E/L key
pressed). Thus, for exanple, if E/L key 4 is pressed, stocker 1011 is noved
to position POS(4). Once stocker 1011 has been brought to the specified _
position, controller 300 sets internal nenory variable n (which indicates

the current stocker sition) equal m At step —<control l er 300 .
checks to see if D FLASN) is 1 cignf | whet her™ a di'sK
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;s at position POS(n). If D.FLAGn) is 1, indicating that there is a disk
in position n of stocker 1011, controller 300 proceeds to steps S86-S92 °
(descri bed above) whereupon | oading plates 81L and 81R are noved fromthe
open position POS.4 to the support position POS. 3 (or position PCS. 2 for

smal | -di aneter s), and disk.D, d is brought - to the eject position. If,
at step S75, D. n) is 0, -controll e$1/880. noves | oadi ng plates 81L and
81R-from open pgeyti on PCS. 4 to disk receiving position POS.1 in steps
S76- S79. At st 6, controller 300 sets signal FRONT to high (H), -

wher eupon tim nggpulley 15 starts rotatjng clockwi se noving timng pulley
15, and | oadi ng lack 81L, along rack nember 87. At step S77, controller 300
begi ns counting;aggnal L. PULSE. Control |oops through step S78 until the
count value re s 82. The rotation of timng pulley 15 with gear 15C
engaged with r%)WD, causes |l oading plates 81L and 81R to nove nedially
together. As |oading plates 81L and 81R cl ose, spring 128 brings clanper

hol ders 77L and 77R toget her sngﬂéﬂ ckanper supgprt mechani sm 1010
supports fllpnge IIiggzﬁgzzgihe-qqnn val ue ;; chés 82, indicating thpt

| oadi ng pl gf es 1L avelakrijve ai\i—’;;ytion just short of |fisk
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+POS. 1, control passes to step S79. At step S79, signal FRONT and signal
REAR are set to high (H for 50 nsec, electromagnetically braking notor

250. In steps S80-S84, controller 300 noves sliding plate 75 from position
UP-2 to position DONN-2. The details of this operation are simlar to the
operation in steps S52-S56, describe ?Q ve, therefore, the details are not
53 repeated. Note that even though thé result of the operation of steps
S80-S84 is to nove fromUP-2 to DOMNN-2, while that of steps S52-S56 is to
nove fromUP-1 to DOANN-2, the procedure is identical, as can be seen by -
conparing Figs. 68 and 72. At step S85, controller 300 sets M FLAG to READY
and control returns to the main routine. : . . ce -
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An step S72, if D.LOCK is high (H), indicating that |ower disk |ock shaft
156 is not at the lock position, controller 300 proceeds to step S110. As
descri bed above, this situation indicates msalignnment of the di sk because,
if the disk is not accurately positioned, |ower disk |ock shaft 156 is

bl ocked by the disk. As.described above, the correction nechanismfor this
condition is to transport the disk to53/§fosition where shutter 120 is
opened and then noving it inward again until the reference position, at

whi ch shutter 120 just closes, .is reached. Disk D,d is then noved again to
the stock position. At step S110, controller 300 checks the nunber of retry
attenpts made. In steps S 1 11-S 117, operations identical to those in .-
. steps S86-S92 are carried out, with |oading plates 81L and 81R bei ng noved
fromthe open position POS.4-to support position PCS.3 (for |arge disks or
PCS. 2 smal | disks). Then, in steps S118- S122, operations identical to
those in steps S93-S97 are carried out, with sliding plate 75 bei ng noved
fromposition UP-2 to position DOMN-1, and.
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A

,opti eal mechani sm 1006 and | ower disk | ock shaft 156 being noved to the
down position and the unlock position, respectively. In steps S123-S132,
controller 300 follows a procedure that is simlar to steps S57 and S26- S34
where disk D, d is brought to a position where shutter 120 is opened and
then back into the disk player. Howevejsgs n this case, the disk is brought
to the stock position instead of position P2 (or P7 for small disks). This
procedure is as follows. First, at step S123, controller 300 sets signa
FRONT to high (H), starting disk transfer néchanism 1001 so that it npbves-
disk D, d toward the front of housing 1000. Control |oops through step S124
until signal S.CLOSE goes low (L), indicating the disk has pushed shutter. .
120 open. At step S125, controller 300 sets signal FRONT to |ow (L) '
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»54 and signal REAR to high (H to begin noving disk D, d rearward. Control
then | oops through step S126 until signal S.CLOSE changes to high (H)
again, indicating that shutter 120 has-just closed in response to the
novenent of disk D, d. After signal S.CLOSE goes high (H), controller 300
begi ns counting signal L. PULSE at step S 127. Controller 300 checks
S.FLAG n) at step S 128 and if it is Bp/8hdicating a small disk, the val ue
200 is stored in internal variable SET at step S130, otherw se, the val ue
160 is stored in SET. Control .l oops through step S131 until the count val ue
reaches the value of SET indicating the disk has reached the stock '
position. At step S132, controller 300 sets signal FRONT and signal REAR _
to high (H for- 50 nsec, electronmagnetically braking notor 250. In steps S
133-S 137, controller 300 noves sliding plate 75 from position DOMN-1 to
position UP-2. First, at step S133, controller 300 sets signal
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sP.UP-to high (H). Control | oops through step S134 until signal P . REF goes
low (L) as sliding plate 75 noves rightwardly. Wen signal P.. REF goes |ow
(L), controller 300 begins counting signal P . PULSE at step S 135. Control
| oops through step S136 until the count value reaches 45, indicating that
sliding plate 75 has reached position UP-26/88d control passes to step
S137. At step S137, signal P.UP and, signal P.DOMNN are set to high (H) for
50 nsec, el ectronmagnetically braking notor 251. Steps S138-S142 performthe
same operations as steps S45-S49 in which controller 300 noves |oading -
pl ates 81L and 81R to open position PCS. 4. Since this procedure is
described in detail above, it is not repeated here. After step S142, -
controller 300 passes to step S72 where D.LOCK is checked. If the disk |ock
error occurs after the retry operation described above is repeated three
times, controller 300 proceeds fromstep S110 in Fig. 74 to step S86 in
Fig. 72 and Disk D, d is brought to the eject position.
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Whenian E/L key is entered during stand-by node, a disk, in the storage

| ocation corresponding to the E/L key pressed, is retrieved and brought to
t he pl ayback position. For exanple, if E/L key 1 is pressed in stand-by

55 node, controller 300 sets constant mto 1 at step S14 as descri bed
above. Controller 300 then proceeds tosKZ€P S70 (Fig. 72) to step S150
(Fig. 75, where MFLAG is checked. If LAGis set to STAND-BY, as in
this case; controller 300 proceeds to step S 151. If mand n are identical,
i ndicating the current stocker position corresponds to the E/L key pressed,
control passes fromstep S151 to step S152. Steps S152-S157, performthe
" sanme operations as steps S86-S92. Therefore, in steps S152-S157, |oading . _

pl ates 81L and 81R




-are nmoved from open position POS. 4 to a position just short of support
position PCS. 3 (for large disks, or PCS.2 for small disks). Control then
passes to step S158. Steps S 158-S 162, performthe sanme operations as
steps S52-S56 and the details are, therefore, not repeated. Thus, in steps
S158-S162, controller 300 noves slidingplate 75 fromposition UP-2 to
position DOMNN-2. In steps S163-166, con(roller 300 brings disk D, fromthe
pl ayback -position, to the eject position following a procedure identical to
that of steps S63-S66 and the details are, therefore, not repeated. At step
S169, M FLAG is set to EJECT, and control returns to the main routine. If,’
at step S151 descri bed above, the values for mand n differ, controller 300
proceeds to stép S170 (Fig. 76). Steps S170-S210 perform the sane
operations as steps S111-S142. Thus, |oading platés 81L and 81R are noved
from open position POS.4 to a position just short of support position
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iPCS. 8 (for large disks, POS.2 for snall-dianmeter disks); sliding plate 75
is noved fromposition UP-2 to position DOMW-1; disk D, d, is noved from

t he pl ayback position, to the stock position; sliding plate 75 is noved
fromposition DOMN-1 to position UP-2; and | oading plates 81L and 81R are
noved to the open position PCS. 4. gol I er 300 then proceeds to step S72
(Fig. 72). Fromstep S72, operation proceeds through steps S73-S92 where
stocker 1011 is noved to POS(m and | oadi ng pl ates 81L and 81R cl ose around
t he disk. "Control proceeds to S93 through S109 where sliding plate 75 is -
noved fromUP-2 to DOMN-1 | owering | ower disk |ock shaft 156 to unl ock

- 56 the disk and | owering optical mechanism 1006 to clear the way for- -
novemnent . '
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;of the disk. In steps S98-S109, the disk is noved to the eject position and
| ower disk | ock shaft 156 | ocked again. Then control returns to .the main
routine. Referring to Figs. 72-79, when one of the E/L keys is pressed
whil e the disk player irs in the EJECT node (M FLAG EJECT), controller
300 sets nenmory variable mequal to a ygjdse corresponding the E/L key -
pressed. For exanple, if E/L key 3 is pressed (step S7), the value 3 is
stored in internal nmenory variable m(step S16). Controller 300 then
proceeds fromthe main control flow diagramto step S220 in Fig. 78 via -
step S70 of Fig. 72 and step S150 of Flgi 75. At step S220, the status of
M FLAG i s checked. In this case, M FLAGI2JEJECT, so control to proceeds t-c
step S221. At step S221 control I2bAchegé step S20 if the values of mand n
are the sane, indicg38g that the El L /key pB@sed corresponds to the

current stocker position 7 eh s ok 0-S4@ to S41-S50, disk D, d is brought
fromthe eject positjpgatgAt )
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.posi tion, clanped, |oading plates 81L and 81R retracted to rel ease disk D, -
d, the disk player placed in standby node, and control returned to the main
routine. If, in step S221, the values for mand n are not identical,
controller 300 proceeds through steps S222-S236, which performthe sane .
operations as steps S20-S34 described @gaglier. That is, in steps S222-S236,
disk D, d is brought fromthe eject positi-on to the playback position. In
steps S237-S240, controller 300 noves sliding plate 75 from position
DOMN-2. to position DOMN-1 as follows. At step S237 (Fig. 79), controller-~
300 outputs high (H at signal P.UP causing sliding plate 75 to begin
nmoving to the right side of housing 1000. At step S238, controlier 300 ...
begi ns counting signal P . PULSE. Control |oops through step. S107 until the
count val ue reaches 17 indicating sliding plate 75 has arrived at position
DOMN-1. At step S240, signal P.UP and signal P.DOWN are set high (H) for 50
nsec, el ectromagnetically braking notor
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:251.- As a result-of sliding plate 75 belng noved to p05|t|on EKN%+1 | ower
57 di sk lock shaft 156 is in the unlock position, pernitting disk D, d to
be noved to the stock position. Steps S241-S260 performthe sanme funtctions
as steps S182-S210 descri bed above. That is, controller 300 noves di sk D,
d, fromthe playback position to the s#zég position; sliding plate 75 from
position DOAN-1 to position UP-2; and ing plates 81L and 81R to open
position PCS: 4. Control then passes to step S72 (Fig. 72). From step S72,
operation procéeds through steps S73-S92 where stocker 1011 is noved to -
POS(m) and | oadi ng pl ates 81L and 81R cl osed fiound -the di sk Then control
proceeds to steps S93
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vt hrough S197 where sliding plate 75 is noved from UP-2 to DOAN-1 | owering
di sk lock shaft 156 to unlock the disk and | owering optical. nechani sm 1006
to clear the way for novenment of the disk. Then, in steps S98-S109, the

~disk is noved to the eject position and | ower disk |ock shaft 156 | ocked
again. Finally control returns to the 63/8 routine. Wen an externally
connected conputer 303 (Fig. 67) sends a read command, control proceeds
fromstep S9 to step S18 in the main routine shown in Fig. 68. The various
mechani sne are control led, as described above, to bring the sel ected disk.
D, d to the playback positi.on and tghe stand-by node activated. The read
command for the specified file is s¢nt to signal processing circuit 307 and
servo circuit 308. The_read S|gn enerated by optical ‘pickup anp 2 is

sent .to signal procesgh g CIrCUIt 7|via mp B0M? Aﬁtpr EFM
denodul ation, deintf@rl@avi g'”THTEWI TT' D “anpP TPty usual operations
are perforned, the S|ggal is sent@t¢ ¢xtern y canhect' i conputer 303 via
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ssupport position POS.3 (for large disks, or-position PCS.2 for

smal | -di aneter disks); sliding plate 75 is noved from position UP- 2to
position DOM-1; disk D, d, is brought fromthe playback position, to the
stock position; sliding plate 75 is brought fromposition DOAWN-1 to
position UP-2; and loading plates 81L and 81R are noved to open position
PCS. 4. Cbntrol br anches fromstep S36%/80 step S303 if signal D.LOCK is | ow
(L) In step S303, MFLAGis set to STOCK at step S303. Control then.returns
to the main routine. If signal D.LOCK does not pass to a |low state at step
S302, indi.cating that it is misaligned, then controller 300 proceeds to
step S304 (Fig. 81). In steps S304-S335, controller 300 noves t-he disk .-
toward the front until shutter 120 opens, and then gt urns it to a point
where shutter 120 cl S again, therebmnreglsterln the di sk again. The

di sk is then brought ®bain to the stoc%“p05|t|on roIIer 300 returns to
step S302 shown in F|§. 80, and S|gnal D. OCK S c e ed again. The details

et

of the operations perfgrnmed in step C mmm
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: S304- S336 are identical to the operations performed in steps S110-S142
descri bed above, so the descriptionis omtted here. Referring to Fig. 83,
a second enbodi ment of a support for timng belt 14 provides snoot her
operation. An ‘endless teflon sheet 400 having a low friction coefficient is
wrapped around the peripheral surface of a guide wall 10D, which supports
timng belt 14. Thus, when timng bel €648 i s revol ved, teflon sheet 400

| ubricates the adjacent slidi ng surfaces of timng belt 14 and gui de wal |
10D. Thi s provides snoother sliding conpared to direct contact between _
timng belt 14 and guirde wall 10D. O course, the teflon sheet can be nade
fromanother material having a low friction coefficient. Referring to Fi.g..
84, a third enbodi ment of_dmAue-s)de di sk guide 1002, also provides |ow

friction support fon It 14. In this enbodi nent, snall-dianeter
rollers 401 aIternateSﬂ ' rollers 402 on the
- TO JOB (LOAI_) a)
D.FLAG(n)=0 Si1
1 :
S.FLAG(n)=0 512_ .
1 :
M.FLAG=READY 513
|
| 2 S14
_S S15
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. - e
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g S18 (Fie-72)
FILE READ '
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S19
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N AN ABSENCE OF A READ COMMAND
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:59 inside of timng belt 14. The rollers are supported on shafts 403.
Inward flexure of timng belt 14 could also be effectively prevented by
using just small-dianeter rollers 401, but such an arrangenent has poor
potential froma production cost standpoint. By using large rollers and
smal | rollers in an alternating pattegfigdt is possible to achieve nearly
the sanme result wth fewer conponents, thereby reduci ng production cost
while effectively preventing inward flexure of timng belt 14. Referring to
Fig. 85, a fourth enbodi nent of drive-side disk guide 1002 al so provides -
|l ow friction support of tinmng belt 14. In this enbodi nent, the distances
bet ween shafts 403 of rollers 401 are nade smaller than the dianeter of
rollers 401. Thus, rollers 401 overlap each other. This decreases the

i nterval between support points (the points of contact between rollers 401
and the inside surfa¢eigBLgammng belt 14) thereby inproving the support and
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.strai ghtness of tinming belt 14. Referring to Fig. 86, although the
enbodi nent. of the invention described above is a horizontal configuration
in which CD's are inserted, stored, and transported with their recording
surfaces horizontal, an alternative enbodi ment could be a vertica
configuration., In a vertical conflgurgagg timng belt 14 would be
optimal 'y | ocated on the upper side di sk D would be inserted from
insertion aperture 1A in front panel 1. Disk Dwould then rotate with its
top noving toward the back of the disk player as it is fed and rotated. -.
"This woul d provide a natural feel to the user. as opposed to having to push

-the bottomin faster than the top of the CD End of Detail ed Descriptian
Section Although in the enbodi nents descri bed above the disk transport
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.mechani sm of the present invention is enployed in a disk changer-type pl ay,
it is considered clear fromthe present. specification that the invention
may be applied to single disk player as well. Such enbodi nents are
considered to be within the scope of the present invention. In addition,

al t hough in the enbodi nents descri bed68h®4e t he di sk gui des nove equal |y
and oppositely when a disk is inserted, it is clear fromthe present
specification that the present invention can be applied to enbodi nents in
whi ch one guide is fixed or novable to a different degree than the other.~
Such enbodi nents are considered to be wthin the scope of the present '
invention.. In addition, although in the enbodi nents described above, the..
drive belt is & toothed timng belt, other kinds of belts and pulleys could
be used with the i-nvention, for exanple a V-belt and V-pulley. Such _
enbodi nents are considered to be within the scope of the present invention.

FROM B(F1G-69)

UP-1 TO DOWN-2

BRAKE CONTROL
1
FRONT=H

I
S84 counT C.PULSE

ol
I

BRAKE CONTROL
) ]
M.FLAG=EJECT

l

TO MAIN(F1G-E8)

)
o
) iil
PLAY POS. TO EVECT POS

FIG-71



;l.n addition, although in the enbodi ments described above, the di'sk player

I s described as being installed horizontally, it clear fromthe
specification that the disk player of the invention can be a vertical
configuration as well. Such an enbodinent is considered to be within the
scope of the present invention. Al so d} t he above enbodi nent, when a di sk
Is inserted the distance between the drive belt and the disk guide is
smal l er than the disk dianeter. However, the present invention is not
restricted to this. For exanple in devrces that can only playback 120 mm-
di sks, when a disk is the di stance between the drive bett and the
| t he di sk diameter. Having described preferred
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.61 invention is not limted to those precise enbodi nents, and that various
changes and nodifications may be effected therein by one skilled in the art
wi t hout departing fromthe scope or spirit of the invention as defined in

t he appended cl ai ns. What. is clainmed is: 62 1. A disk
transferring device for transferring §1f§43k, havi ng an edge, within a disk
pl ayer, conprising; a first guide having a first surface for engaging said
edge; '
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,a sacond gui de having a second surface for engagi ng said edge; neans for
supporting said disk, by said edge, between said first and second gui des;
said first guide having neans for noving said edge along said first guide
such that said disk I's nade to roll along said second gui de, whereby said
disk is transferred along said first ?ﬂ%4second gui des; nmeans for manually
I nserting said disk between said first 'and second gui des; and neans for
mnimzing a force of said disk against said first surface during a manual
i nsertion-of said disk by said neans for nmanually inserting. 2. A device -as
in claim1, wher#RodM D{BI&+78kvi ce has one.of, left and right sides, and top
and bottom sides, and]|s Fﬁcﬁ%i‘*ﬁqw NWBERmi zi ng i ncl udes rel ative positions
of said first Y : -
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s

,Qui de and said second guide, said first guide being on one of said left

side and said top side and said second gui de being on one of said right

side and said bottomside. 3. A device as in claiml1, wherein said neans
for mnimzing includes a third surface on one of said first and second

gui des positioned on one of said firsﬁyﬁgd second gui des to engage said.
di sk during said manual insertion. 4. evice as in claim3, wherein said
first and second gui des have ends toward a front of said device; said disk
is insertable fromsaid front; and said third surface is on said end of
said at .| east one of said first and second gui des.
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63 5. A device as in claim4, wherein said at |east one of said first and
" second guides i's said second guide, 6. A device as in claim5, wherein

sai d device has one of, left and right sides, and top and bottom sides; and
said neans for mnimzing includes relative positions of said first guide
and said second guide, said first guidf84bei ng on one of said left side and
said top side and said second gui de being on one of said right side and
said bottomside. 7. A device as in claim6, wherein: said first, second,

and third-surfaces have first, second, and.third coefficients of frictiorm,

respectively; and said third coeFRRtHEFIE S friction is lower than either
of said first and : . .
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.second coefficients of friction. 8. A device as in claim3, wherein: said
device has one of, left and right sides, and top and bottom si des; and. said
means for mnimzing includes relative positions of said first guide and
aid second guide, said first guide being on one of said left side and said
top side and sai d second gui de bei ng tf84ne of said right side and said
bottomside. 9. A device as in claim3, wherein: said first, second, and
third surfaces have first, second, and third coefficients of friction,
respectively; and said third coefficient of friction is |lower than either—
of said first and second coefficients of friction. 10. A disk-transferring
device for transferring a disk, having. an edge . :
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~and ;a dianeter, within a disk player, conprising: a chassis; an insertion
"position and a first position of said device 64 first and second di sk

"~ transfer guides novably supported by said chassis and initially separated
by a first distance; said first disk transfer guide including a first
surface; said second disk transfer guyggaincluding a second surface; neans
for supporting said disk between said first and second di sk guides wth
said first and second surfaces contacting said edge at opposing points of

sai d edge; neans for urging one of Ld. Liyst and second surfaces toward
the other of said first .F%OM%%H’G %f _
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~and second surfaces; said first and second di sk transfer guides separating
"a further distance apart than said first distance in response to an
i nsertion of said disk between said first and second surfaces, whereby said
first and second surfaces are separated by a distance equal to said

di anmeter; said first disk transfer gz%ﬂg i nclrudi ng drive neans for noving
said first surface along said first SK gui de, whereby said disk rolls

al ong sai d second surface; and nmeans for mnimzing a force of said disk
against said first -surface during a nmanual insertion of said disk by said -
means for nmanually inserting. 11. a device as in claim 10, wherein said
means for mnim zing includes: said device having one of, left and right - -
sides, and top-and bottom sides; relative positions of said first disk
transfer guide and said second disk transfer guide, said first disk
transfer guide bein WHc0fe)sai d left side and said top side and said
second di sk transfer_guidq being on one of said right side and said bottom

side. 12. A device as in ¢laim11l, wherein said neans for minim zing
includes a thirdf S237
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.surface on one of said first and second di sk transfer guides positioned on
one of said first and second di sk transfer guides to engage said disk
during said nmanual insertion. 13. A device as in claim12, wherein:, 65
said first and second di sk transfer gui des have ends toward a front of said
device; said disk is insertable fromsg gg front; and said third surface is
on said end of said at |east one of sald first and second di sk transfer

gui des. 14. A device as in claim13, wherein said at | east one of said

first and second disk transfer guides is said second disk guide. 15. A -
device as in claim14, wherein:
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.sahdi di sk has one of at |least two substantially different dianeters; and
said first distance is |less than either of .said at |east two substantially
different dianmeters, whereby said first and second di sk transfer guides dare
separated further apart than said first distance upon sai d manual

insertion. 16. A device as in claim109/84rther conprising: an insertion
aperture, at said insertion position, through which said disk is

i nsertable; a fixed guide, on one side of said insertion aperture, having a
sliding surface; said nmeans for mnimzing including a position of said -
fixed guide, sai #¢rbn x¢eigzgoXie bei ng positioned opposite one of said first
and second surfaces ahd #HEGC EHE RETRY MIMBER. of said first and second

surfaces so that sald Xdge g)s 4 o) on §a|d sI|d| ng surface during sai d
manual inserti o<@@” ce~a8 RIFIET/Z : a~sai d means for

m ni m zi ng i ncludes: d0 devi ce having pne I ght si des, and
top and bottyom sides; nlafi¥§3GE§|t|ons of k transfer guide
"and sai d sedond di sRRONFzthsf 4r qul de,
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.Saild first disk transfer guide being on one of said left side and said top
side and said second disk transfer guide being on one of said right side
and said bottomside. 18. A disk transporting device for transporting a

di sk, having a disk size and an edge, froman insertion position to a first
position of said device, 66 conpgbfgduy first and second di sk transfer
gui des; neans for novably supporting said first disk transfer guide;. neans
for holding said first disk transfer guide in a receiving position prior to
an insertion of said disk; said first disk transfer guide including first-
means for engaging said edge at a first
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,hoint of said edge; said second disk transfer guide including second neans
for engaging said edge at a second point of said edge; engagenent of said
edge by said first and second neans for engaging being effective to support
said disk at said first and second points between said first and second
means for engagi ng; neans for nanuallguggserting sai d di sk, from outside
sai d device, between said first and second neans for engagi ng, whereby said
first disk transfer guide is shifted to one side, an anount' of said
shifting being dependent on sai.d disk size; -said first disk transfer guide
I ncluding drive neans for noving said first neans for engaging so that said
disk travels along said first disk transfer guide fromsaid insertion '
position to said first position; a sliding surface on one of said first and
second di sk transfer guides; means for permtting said edge of said disk to
slide against said sli-ding surface -
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during said insertion; a force applied by said edge of said disk-to said
*first surface during said insertion; and said nmeans for pernitting being
effective to nminimze said force. 19. A device as in claim 18, wherein said
force has a shear conponent. 20. A device as in claim 18, wherein said one
of said first and second di sk gui 884l s said second di sk .guide. 21. A
disk transferring device for transferring a disk, having an edge, inserted
froma horizontal disk insertion aperture to a predeterm ned position

within a device conprising: said insertion aperture being on a front of -
sai d device; :
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,a drive belt, revolvably supported on a left side of said device, as viewed
fromsaid front; neans for holding said disk against said drive belt to _
frictionally engage said edge of said disk against a surface of said drive
belt; a disk guide for engaging with said edge of said disk at a point
opposite said drive belt; said disk ¢®3/8& being on a right side of said
device, as view fromsaid front; and neans for revolving said belt. 22. A
device as in claim?2l, wherein: said disk has a dianeter; said drive belt
and said disk guide are initially separated by a distance snaller than said
di ameter prior to an insertion of said disk; and said disk guide having a
sliding surface portion at an end of said disk .
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to slide

«guirdde closest to said front for permtting said edge of said disk
agai nst said surface during said insertion.
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