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DISK TRANSFERRING DEVICE

“BACKGROUND OF THE INVENTION

o Drive mechanisms used for revolving the belts in prior drives employ
a motor connected to the support system for the drive belt. For example,
Japanese utility model 60-106250 and Japanese utility model 61-24851, show

such systéms. In the prior art disk players, a pair of endless tractor drive belts '

transfer a disk between an eject position and a playback position. In these

- devices, the drive belts are held taut on either side of and parallel to a disk

transfer path. A disk inserted between the belts is frictionally engaged by the
drive belts at opposite points on its edge and pulled along when the drive belt
is revolved. The distance separating the stretched regions of the belts must be
roughly equal to the diameter of a disk so that the disk may be inserted
between the belts and carried along when the belits are revolved. To avoid
interfering with the rotation of the disk when it is played back, the drive belts
are separated by distance greater than the disk diameter so as to clear the disk
completely.

In the prior art devices, since the belt moves, the motor must move

with it. This requires clearance space for a large motor, undesirably limiting .

the compactness that can be achieved in the disk player. In addition, since the
motor must be moved with the drive belt, the drive belt support and movement

mechanism must be capable of bearing a greater weight load.
OBJECT AND SUMMARY OF THE INVENTION

It is an object of the present invention to overcome the drawbacks of
the prior art. _ ) _
It is another object of the invention to provide a disk player disk

transport mechanism-that is compact.
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OBJECT AND SUMHEYa GF1/AkRcH SVENH tth in size, is inserted through an aperture and

supported, at opposite contact points on its edge, between laterally movable

left and right-side disk guides. The disk’s left side is frictionally engaged by
a belt revolved on the left-side disk guide. The disk’s right side rolls along a
fixed wall on the right-side disk guide. The belt slides along a rigid wall of the
left-side disk guide that prevents bowing from pressure exerted by the disk’s
edge. A motor that drives the revolving belt is fixedly mounted on a chassis.

| An extensible transmission transmits rotational force from the motor to a
timing pulley to propel the belt on the laterally movable left-side disk guide.
The extensible transmission consists of gear train on a pair of hinged members
to provide a thin profile. The use of the extensible transmission reduces the
movable weight, reducing the power and bearing load of the movemén;
mechadsrﬂ. In addition, the clearance required for a moving drive motor is
avoided. .

According to an embodiment of the present invention, there .is
described, a disk transporting device for transporting a disk, having an edge,
from an insertion position to a first position of the device, comprising: a
chassis, first and second disk transfer guides connected to the chassis, means
fof movably connecting at least one of the first and second disk transfer guides

- to the chassis effective to permit the first and second disk guides to be
separated a selected distance apart, the first and second disk guides having
means for. éupporting a disk therebetween when the first and second disk
guides are separated a support distance apart, drive means on the at least one
of the first and second disk guides for transporting the disk, supported between
the first and second disk transfer guides, from the insertion position to the first

position, means for separating the first and second disk transfer guides a
. A
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It is an object of the present invention to overcone the drawbacks of e

_Sprior art. It is another object of the invention |tQ,ddeehfRsaedihgk
pl ayer disk transport nmechanismthat is conpact. REPLACED
2 It is still another object of the invention to lpraovide a disk
pl ayer disk transport mechani smthat i 53| nexpensi ve. Briefly, a

conpact di sk player/changer for conpact “disks fits within the standard
hal f - hei fynther diskande iapart tlannthe support distancowhen the dick iatethe Ifirst positicnk ,mesink her

a 5-1/4-fp %wering the drive means, the means for powering including a motor fixedly connected
to the chassis and the means for powering including an extensible transmission connecting
the motor to the drive means.

According to another embodiment of the present invention, there is described, a
device for transporting disks in a disk player, comprising: a chassis, first and second
positions of the disk player, means for transporting the disk from the first position to the
second position, means, connected to the chassis, for supporting the disk during a
transporting thereof by the means for transporting, the means for supporting having two
elements, at least one of which is movable with respect to the chassis, the disk having one of
at least two substantially different diameters, the at least one movable element having means
for moving to a first engagement position when the disk has a first of the two diameters and

" to a second engagement position when the disk is a second of the two diameters, the means
for transporting being connected to the at least one of the movable elements, a motor,
fixedly mounted on the chassis, for supplying a motive force to the means for transporting,
the motive force enabling the transporting, means for moving the at least one of the movable
elements from either of the first and second engagement position to a release position.

According to still another embodiment of the present invention, there is described a
device for transporting a disk with a disk size and an edge from an insertion position to a
first position of the device, comprising: a chassis, a disk transfer guide, means for m'bvably
supporting the disk transfer guide on the chassis, means for holding the disk transfer guide

_ ina receiVing' position in preparation for receiving the disk, the disk transfer guide inc':luding
one of a first means for engaging the edge at a first point thereof and a second means for
engaging the edge at a second point thereof, another of the first and second means for
engaging positioned opposite the disk transfer guide, the first, means for engaging including
a first longitudinal surface adjacent the edge at the first point, the second means for
engaging including a second longitudinal surface adjacent the edge at the second point, the
first and second longitudinal surfaces being substantially parallel, means for shifting the disk
transfer guide, in response to an insertion of the disk, by forcing the disk transfer guide to
one side by the edge, an amount of the shifting being dependent on the disk size, means for
urging the disk transfer guide toward the another of the first and second means for engaging
whereby the disk edge positively engages the first and second means for engaging, the first
and second longitudinal surface having respective longitudinal axes and extending at least
from the insertion position to the first position, drive means for moving at least one of the
first and second longitudinal surfaces along the longitudinal axis thereof, whereby the disk is
transported from the insertion position to the first position, a motor fixedly attached to the
chassis and extensible means for transmitting a motive force of the motor to the drive means

to enable the moving the at least one of the first and second surfaces.
This Sheet Has Been Replac
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or 3-1/2 inch in size, is inserted through an aperture and supported, at
Jopposite contact points on its edge, between laterally novable left and
ri ght-side disk guides. The disk's left side is frictionally engaged by a
belt revolved on the left-side disk guide. The disk's right side rolls
along a fixed wall on the right-side di ¢k guide. The belt slides along a

rigid wall of Atz&ﬁdir@ffb s‘ﬁlldﬁxoﬂief lendbalifEent Bﬁihep;sley&@hﬁeﬁﬁan r\ﬁelferle %&Hrﬁ:%ﬁ“&e
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{0°an crbiOBl REHE Seey e pra H%ié'@p?oe%%:%?ﬂe%é&e% i for SPEAEE the
tr an3|toio g ¢dgetatdesecond fpcrnt tqfali\sadget iengagen@hts &f ;Heaedgeig:yatmedﬁigmxild _Bewpagneans .
chass: o, R kpdihg el risti® o SR 88, i BOLE A5 BT peiRTHlt Binospe
means f oﬁrsnanébeqondmtfongtmgmge meanofor inserting thef disk;t fromcoutside the dtivide, |
transfer b&?&letﬁ’:sﬁ%cf’s g&%ﬁeggf re&%h%ﬁ%t'@h&‘:ébf‘tﬁe AR sl f‘n%E uﬁﬂ&eﬁgﬁﬁé‘d

di sk QU|de be separ at e tance apart; sald first

second dis %qﬁ WeQnenzige.ap AmavRt ¢ c#le§ dept om dicotigk wizen thin -
said fi rﬁinsﬁtdglﬁde(iﬂtﬂuding ldriyei esms o mmg" ﬁieeﬂrsn 8eapp Fof efgapingt edil(tliat&ﬂart ;

drive eGSR tAVel? %onga{he lflei'gtséndo s%%or?ci di%ﬁ'udansfef %hld% r}gom the insertion position to the
- first position, a motor fixedly attached to the chassis and extensible means for transmitting a
motive force of the motor to the drive means to enable the movmg the first means for
engaging. .
' Accordmg to still another embodiment of the present invention, there is described, a
disk transfer device, comprising: a chassis, first and second disk guides connected to the
-chassis, at least one of the first and second disk guides being movably connected to the
chassis, means for urging the at least one of the first and second disk guides toward the
other of the first and second disk guides, the first and second disk guides having means for
receiving and supporting a disk therebetween by forcing the at least one of the first and
second disk guides to a respective side to separate the first and second disk guides
sufficiently to ahow the disk to fit between the first and second disk guides, means, on the
one of the first and second disk guides, for moving the disk along the disk guides, the means
for inoving including a motor fixedly connected to the chassis and means for drivingly
-unmmxﬁgtmanmmmibrnmwhg\Wﬂlmcnmﬂn.
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. '
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second di'sk guides for transporting said disk, supported between said first
and second di sk transfer guides, fromsaid insertion position to said first
position; nmeans for separating said first and second di sk transfer guides a
further distance apart than said support distance when said disk is at said
first position; means for powering said drive neans; said means for
powering including a motor fixedly connécted to said chassis; and said

means for, goweri.ng i ncluding an extensible transmn ssion connecting said
not or tﬁwgﬂfsww@ﬂé%l?rmg%i n: said disk has one of two possible

dlstance wheitsdh B 4RI Vi pF & pih Sl BT AR ¢ et ero; sai d
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w0 possi bi of B ayiscuy RRRERLyick Bt RGO kARt 8 £ ek R ol RROMAL, £
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are separ I rst distance and when said first and second dis
t r ansf efoaditigtiassis 80 o€ i ihiadhisisSefi Fgsecond di st ance, whereby said
extensible transmssion is effective to power said
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 exbloded view of an optical mechanism and damper lock mechanism.
Fig. 10 is an exploded view of an optical mechanism vertical trarisfer mechanisni 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.



drive .means when sald di sk has said first dlaneter sand mhen sald dISk has
gai d second dlaneter . .~ ‘According to another enbodlnent of the present

i nvention, there-i's described a di sk transporting device for transporting a
disk,_having an edge, froman insertion position to a first position of
sai d device, conprising: a chassis; first and second di sk transfer guides
connected to said chassis; means for novably connecting at' | east one of
said first and second disk transfer guides to said chassis effective to
permt said first and second di sk guides to be separated a sel ected

di stance apart; said first and second di sk gui des having neans for
supporting a di sk"Therebetween when sard first and second di sk .gui des are

separated 2 suppRig 4q ilh KRIGR AARE sk Habite: AEABSIANGPRI23h o GRCL one ©f

said first and se or transporting sal dgdl S supported
bet ween Saltbcéwhgtpasmmsecond di sk transfer gui des fromsaid insertion -
position to said_first, position; means for separating’ %Id first and second

di sk-transfer guFtEesMa'sﬁfPPTYé‘?WBf&lFaﬁll‘Elé“&M?"[ meehaRIsg) o r?pB’FtP &i st ance
when said dﬂﬁféu’lﬁn I{\}’% of §H1SRQ§dc%ﬁ%gperﬁ'iT&Fﬁ)r a0lar Ocpﬁfnbﬁﬂ digl d drive

means; said neans - ring 1nc a notor fi connected-fo said
ChaSSIS and salHunﬂénsahmpvpnmﬁnmmﬁmknamﬁdnngﬂmnmnmﬂéﬁgtﬁhmaﬂﬂzmsn1SS|on
connect 'ng Sal dop&t L{lsk ﬁ)admg 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 positiori.
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 mechamsm of Fig. 2 showmg
- a large-diameter disk in a store posmon
Fig. 19 is a top-view of the disk transfer mechanism of Fig. 2 showing
a sequence of disk outlines indicating posmons occupied by a large-dlameter
disk being moved from the store position to and eject position.
Fig. 20 isa top-v1ew of the disk transfer mechanism of Fig. '2, .with a .
small-diameter disk during insertion. | '
Fig. 21 is a top-view of the disk transfer mechanism of Fig. 2 in which
a small-diameter disk is. firmly held in a intermediaie position, in which it is
supported by the disk transfer mechanism, and in a playback position.
Fig.22isa top-view of the disk transfer mechanism of Fig. 2 showing
a small-diameter disk released in the. playback position in preparation for
playing the disk back.
Fig. 23 is a top-view of the dlsk transfer mechanism of Fig. 2 showmg
a small diameter disk in a store posmon
Pig. 24 is a top-view of the disk transfer mechanism of F1g 2 showing
a sequence of disk outlines indicating positions occupied by a small-diameter
disk being moved from the store pdsition to and eject positidn.



sai d drive nmeans, wherein said-extensible.transntssiion includes: first and:
gsecond-el ements each having respective fjfst and- second ends; 'said first-
and second el enents’ bei ng hi ngeably interconnectied ‘a said.first ends of
said first and second el enents; a first rotating elenent at said second end
of said first element drivingly connected to said notor; a second rotating
el enment at said second end of said second el ement; neans for transnitting a
notive force of said notor through said first rotating elenment to said
second el enent, whereby said second el enent is driven by said notor; and
means for supplying said notive force.}hrough said second el enent to said
drive neans. —Accordi ng to anot her enbodi nent of the present

i nvention, thereg cli hca. fo r 1 i .j.n a disk

ol ayer . compr i st R 2 Bkl tew oGy dine it RORRGI ik Bt G Sl

pl ayer; rreaﬁﬁthfa)glidingpmmebmmimacﬂ'rgkpd‘sm@m said first position to said
second position; means, connected to said chassis, for supporting said disk
during a transpoFig.rif isrretaporiew\ofdhg lpadingrplate mpepingfeiosing meghanism d neans
for support] i I .one of which is novable with
respect to g@?dpgﬁggngﬁgsg%ﬁ |s%‘ﬁ§§Fﬁ§§%%%B§f at | east two substantially
di fferent di amet 8ig;256i dtoptviewarftthe lading\plate ©pehimpiridsinpunecianisnans f or
noving to a first,, ngaPenent posi tion when said disk has a first of said
two di anet ePéthahslidipg ayatkird PO]EOR-i on when said disk is a

b

o oar e Tces SO e rang e haRpAp e 0 ec o
sai d chassi withf aslidingpplatenmechanism e af fourth position whivhaengages atmeksporti ng,
sai d nntivenkg%%g enabl ing said transporting; :

Fig. 29 is a top-view of the loading plate opening/cldsing mechanism
with a sliding plate mechanism in a fifth position which engages the rack
member and which a pinion has traveled a distance on the rack member to
open the loading plate opening/closing mechanism. .

Fig. 30 is a fop-view of the damper lock mechanism in which the
sliding plate mechanism is in a first position in which the damper 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 position 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 damber 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 first state in which the optical

mechanism is lowered.
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neans for novi ng sai.d at Ieast one of sai d rmvabl e eI enents from ei ther .of

gaid first and . C 3a.
second éngagéenment positions to ‘arel ease posi ti on; and neans for suppl yi ng
said notive force to said neans for transporting. Accordi-ng to still -

anot her enbodi nent of the present invention, there is described, a device
for transporting a disk with a disk size and an edge froman insertion ,
position to a first position of the device, conprising: a chassi's, a disk
transfer guide, means for novably supporting the disk transfer guide on the
chassis, nmeans for holding the disk trg@ansfer guide in a receiving position
in_preparation for-receiving the disk, the disk transfer guide including

one of a first npgns3é o GRYSR-PRW 'oF GfiHAEI AnechahishS tveRRal rhfiEEeOf

mechanism where the sliding plate mechanism is in the first state in whlch the
: qumlnmdmmmnxmlowmnd

Fig. 36 is a tof)-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. 37isa 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 mechanisi vertical transfer mechanism
where the sliding 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 mechatiisml_ is in the third state in which the oﬁtical
mechanism is raised. B

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
mechanism is raised.

Fig. 41 is a top-view of optical mechanism vertical transfer mechanism

.where the sliding plate mechanism is in the fourth state in- which the optical
nuxmanmnlmlamed
_ Fig. 42 is a top-vnew of the clamper support mechamsm where the
loading plates are in a position for receiving a disk. '
| Fig. 43 isan 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 mechanism where the
* loading plates are in a position in which a large-diameter disk: is supported. -
. Fig. 45 is an end-wise section of the clamper sdpport mechanism where

the loading plates are the position shown in Fig. 44.
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and a second- means- f or engagi ng t he edge at a second point thereof, anot her
of the first and second means for engagi ng p03|t|0ned opp05|te the disk
transfer guide; the first, means for erigagi ng including a first

| ongi tudi nal surface adjacent the edge at the first point, the second means
for engaging including a second | ongitudinal surface adjacent the edge at

t he second point, thefirst and second |ongitudinal suifaces being
substantially parallel, nmeans for shifting the disk transfer guide, in
response to an insertion of the disk, by forcing the disk transfer guide to
one side by the edge, an amount of thg shifting being dependent on the disk
si ze, neans for urglng the di sk transfer guide toward the another of the

Camgen s host S5 A8 b b dn PGS B LR SlmptE e dE e
| ongi t udi Nafie e Gal mls&@aﬂ@ﬁ&hmegﬁ?abw%mh 1§ ERnRi s endi ng at

| east fromthe insertion position to th rst position, "drive neans for
movi-ng at | east nge4'bfs antendfwise sectionl ofsthe clahpen supipottdnechanisoy wheres al ong t he

| moer ] on |PBLPRY BeFrEar e HPGREIRAes B 5 SRRraBOR BT Pk -t  ached Lo ¢ he
chassis and ext eF’ig' lelsn@élﬁﬁvfew of "tRe efdipet RpporidchenibMAr #ferOthet he not or
to the drive neans to enab the nmoving the at | east one of the first and
second sur fclameper has been released
Fig. 49 is an end-wise sectlon of the clamper support 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 clamper support mechanism after
an attempted disk clamplng of a misaligned disk
Fig. 52 is a top view of the disk lock mechanism w1th 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. T : _ .
Fig. 54 is a top 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 positions 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.
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4 - According to still anot her enbodlnent of “t:he’ present |nvent|on
tshere is described, ~a disk transporting ‘devi ce f.or: transportlng -a di-sk,
havi ng a disk-si-ze and an edge, from an:.i nsertion p03|t1on to a first- :
position of the device, conprising: first and second di sk transfer guides,

a chassis, neans for novably supporting the first disk transfer guide on
the chassis, means for holding the first disk transfer gU|de I n a-receiving
position prior to an insertion of the disk, the first disk transfer guide
including first nmeans for engaging the edge at a first point of the edge,

t he second di sk transfer guide includhgﬂ second nmeans for engagi ng the edge
at _a second point'Uf the edge, engage t of the edge by the first and :

second neans for bei n 0 su ort the di at the first
2nd second poi nt FBCOTALR WiFke £s Ak ik AL RRvepih Beflariin’ eans
for inserti p@ ﬁygi@wiﬂsgm@mfsdgigkthe devi ce bet ween the first and
second neans enga’gl ng, whereby the first disk first transfer guide is

shifted to one s. wmmsesmw@mmme.dxgcmwﬁgnmmtm t he di sk
si ze, thed ?ogt %lng drive nmeans for noving the first
ioHb 66 ul By

means for engaglng K'travels along the first and second di sk
transfer guide fFigo6is a wpevitw of theadisk insertion ettoe pfeventiopoechanisin a not or .

fixedly att af (?aigter &Qnesp&t{aosmmgeyo >ét eﬁ% Elogurgeans for transm tt| ng a

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 eljrer 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
transporting a disk mto the disk player.

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

" position of the sliding plate and the state of a signal used to register the sliding |
plate position. : ,

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

Fig. 68 is a flowchart of a main procedure of system controller 300.

Fig. 69 is a flowchart of a JOB LOAD procedure.

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

Fig. 71 is a flowchart of the JOB LOAD procedure.

Fig. 72 is a flowchart of a JOB BJECT 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.
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notive force.of. the notor, to the: driver means to enable the. noving the first
geans for engagi ng. " Agcofding to still anotheér ‘enbodi ment” of the
present invention, there is described, a disk transfer devi ce, conprising:
a chassis, first and second di sk guides connected to the chassis, at |east
one of the first and second di sk gui des bei ng novably connected to the
chassis, neans for urging the at |east one of the first and second di sk
gui des toward the other of the first and second disk gui des, the first and
second di sk gui des having neans for receiving and supporting a disk-
t herebetween by forcing the at |east gne of the first and second di sk
guides to a respective side to se&grate the first and sécond di sk QUIdeS

sufficiently tofig 78 anlowchagt oty DBOEIE@EPTQQ‘?éuﬂerrst and second di sk
gui des, neans, ﬁ% %Q%Qrﬁo@%:a}p@ft{l{ rI?)tB gghﬁiés_k gui des, for noving
e €s €

t he di sk along I'SK "gul means or movi ng i ncludi ng a notor

fixedly connectB@ 189" is lacflowetasi of the JOBESTOCKoproteduré.ngl y connecti ng t he
means for novi gﬁ wi th the notor. The, above, and ot her objects,

features and adbignt3g&a tep-Wise crasssection of drivesisle disk guide JOAR. apparent from
the fol | ow ng dﬁ%ﬁ %PR%(A Orbs -Q%Oh%fﬁg&oﬁﬁﬁ&bgﬂnﬂ!nw {%ﬁﬁr&%?d@&ﬂ( | ng '

drawi ngs, in whi e re erence nunera e sane el enents.
guide.

Fig. 84 is a cross-section of a third embodiment of the drive-side disk
guide. |
Fig. 85 is a cross-section of a fourth embodiment of the drive-side disk

guide.
Fig. 86 is a perspective drawing indicating an alternative eniﬁedimeht
.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 Cbs for selective playback. Housing 1000 is generally box-shaped with
four sides, a lower panel, and a top cover 3. A loading chassis 80 is attached
to 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). . ' _ o

A front panel 1 is attached to a front one of the four sides ef 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. 'f'herefore, recording



5 Brlef Descrrptlon of the Eramnngs I Flg 1 is an exploded vi ew. of
a mai n chassi s of-a dISk pl ayer,. - - Fig. -2-i-s%an exploded-vi ew of a
support ‘mechani-sm of “a di sk’ transfer mechanism a “¢l anper support _
mechani sm a di sk, clanmper, and a di sk |ock. nechanlsn1 all attached to a

| oadi ng chassis 80 of .-the main chassis of Fig. 1. : Fig. 3 is an
expl oded vi ew of a drive-side disk guide of the disk" t'fansfer nmechani sm of
Fig. 2.
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surfaces of disks are prevented from contacting front panel 1, eliminating a
potential cause of damage to disks during insertion and rembval

Referrmg to Figs. 2-4, 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 pf 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 transverse guide grooves 80A and 80B in loading chassis
80. Rings 21A and 21B, at ends of support pins 17A and 17B, respectively,
prevent suppori pins 17A and 17B from slipﬁing 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 giuides 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 gulde grooves 80A, 80B in loadmg
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 so 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 opposing sides of loading 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 distance in the opposite direction of loading plate
81L. A spring 127 strung between a ring 21B on an upper portion of support



Fig. 4 is an. expl oded view of a fixed dISk gui dé of the dISk ‘transfer

gechani sm of::Fi g+ : Flg 5. s an ‘end- wi se-cr.oss-section .of the
drive-side di sk gU|de of Fig. 3. ' Fig. 6-is an end-w se
cross-section of the fixed di-sk gU|de of Fig. 4. Fig. 7 is an

-expl oded view of a |oading plate opening/closing nechanlsn1of t he di sk
transport nechani smof.Fig. 2. Fig. 8 is a top-wi se cross-section
of the fixed disk guide of Figs. 4 and 6. Fig. 9 is an exploded

vi ew of an -optical nechani sm and danper |ock mechani sm Fig. 10 is

an expl oded view of an optical nechangsmvertical transfer nechani smof the
optical nechani smof Fig. 9.

pin 17B of loading plate 81L and pin 21C on an upper surface of loading
. 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' piate 8iL toward the front of housing 1000. Shutter piece 811
interrupts a light beam generated, and detected, by an optical sensdf 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 i8 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 output 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 sﬁch as Duracon. 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 projeetion 10B on an
upper end of sloped surface 10A engages a lower surface of the disk edge. A
‘gap of 1.3 mm width (Hl), between projection 9B and projection 10B, is
slightly wider than the thickness of a disk (1.2 mm) so that the disk edge is
guided precisely. R
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 pulle)'r 7 rotates



Fi g 11.is an expl oded vi ew of a:stocker and stocker - vertical transfer _
mechanism - .. .Fig. 12'is. an expl oded view of .a ‘di sk | ock: nmechani sm

6 . Flg 13'is a t.op-view of - t he 'di sk transfer .mechani smof Fig.. 2 in
a di sk receiving position. _

— .14 ' -
on shaft 6. A timing belt 14 is stretched between timing pulleys 15 and 7 to
form a loop with a long axis of the loop being parallel to a direction of
transport of disk D, d. An inside surface of timing belt 14 has teeth or
serrations. Outside sﬁrfaces of timing 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 foi'med 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 blind end of groo%re
11C. Friction beli 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
by a reinforcement 'plate 13. Reinforcement plate 13 also supports flat wall -
11D to prevent it from bowmg due to the force applxcd 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. Friction belt 12 engages the
opposite edge of the disk. Timing belt 14 is revolved by timing pulley 15 to



Fig. 14 is a tOp*VlEM/Of the disk transf.er: nechanlsn1of Frg 2 mnth a dISk.
iq an initial stage.of -a disk Ioadlng oper-ation foria 1-arge- di anet er di sk.
Fig. 15 is a top-view of the di sk transfer mechani ‘s of Fig. 2 in a later
stage of the disk |oading operation for a |arge-di aneter disk. Fi g.
16 is a top-view of the disk transfer mechanismof Fig..2 in which a °

| arge-di aneter disk is f|rn1y held in an internediate position, im which it
S supported by the disk transfer nmechanism and.in a playback position.
Fig. 17 is a top-view of the disk transfer mechanismof Fig. 2 showng a

| ar ge-di aneter di sk released in the playback position in preparation for

pl ayi ng the di sk back. Fig. 18 7s a top-view of the disk transfer

mechani sm Ofy,&jeGthe %ﬁhﬂWﬁo& dﬁllg';‘{((ﬂﬁ’ Bt ﬁ‘élt ij%]&kﬁ){eﬁ rélfaﬁ?&ﬂog@ﬁ tion.

Fig..19 is a top-view o trans ani sm o OW Nng a
sequence of plitel81ButThersferel, rfitimatg belt bbsnere permitied tpbew, tly: centexrgfe- di anet er

disk b d f the st { t d I t Fi
20°1's 5 1 op B8 Bk STOWR e SRRl of Be HaR fbloehp Bad ot e sk T
smal | -di a”EttSVbedh&huﬁhk‘ 'Alﬁo' 'iﬁseﬂistaﬂ@e of disk trafsfé, fro ffort thORay,| BW Of the

di sk transfer mechani smof Fi n which a small-dianeter. disk is firmy
held in a i determintidfromhsang dxsplaoman&nfttmms pulley &5 + Bk nyn-lineardi sk

transfer meg 1s%?ai 2iMenf 0 9 tﬁe d?skIO Xl%a iy 'dlfhcur]t to determine the fore-aft
displacement of the disk from the angular displacement of timing pulley 15.
This is so because, with bowing of tlmlng 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 likély to lead to errors in fore-aft position detection of the
disk.

Referring momentarily to Fig. 82, timing belt 14 is _preveﬁted from
bowing by a guide 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 proteétion 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 9fA 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 '



F|g 22 is a:top- VJEM/Of the dlSk transfer chanlsn1of F|g 2 shomnng a
snall-dlaneter dISk rel eased in:the. playback pOSJtIOﬁ i'n.preparation for

pl ayi ng the. di-sk “back. Fig. 23 is a top-vi'ew of the disk transfer -
mechani smof Fig. 2 showng a snmall-dianmeter disk in a store position.

Fig. 24 is a top-view of the disk transfer nmechanismof Fig. 2 showng a
sequence of disk outlines indicating positions occupled by a small-di aneter
di sk being noved fromthe store position to and eject p05|t|on
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protruding from a distal end of plate 86B. An intermediate gear 82C, rotating -
at a middle of plate 8_6A, 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 ISB 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
transmlssxon instead of a movable motor and transmission, the mass and
weight of the drive mechanism travelling with loadmg plate 81L is minimized,
making it possible to use a weaker spring 127 to urge loading piates 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 uppér' portion of gear member 63 periodically
interrupté a light beam detected by 6ptical sensor 232 as gear member 63
rotates. Optical sensor 232 generates a loading pulse signal, signal
L. 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 L. 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.
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7- © Fig..25 is a top- vi ew- of t he | oadi ng plate openlng/closmg

mechanlsmvmthaslldlng pl at'e mechanlsmlnaflrst _posi tion:- : Flg
26 is a top-view of the'loading plate dpening/closing mechanlsmvmth a-
sliding plate nmechanismin a second position. Fig. 27 is a top-view
of the | oadi hg plate opening/closing nmechanismwith a sliding plate
mechanismin a third position.: Fig. 28 is a top-view.of the | oadi ng
pl at e openi ng/ cl osi ng mechanismwith a sliding plate mechanismin a fourth
posi ti on whi ch engages a rack nenber. Fig. 29 is a top-view of the

| oadi ng pl ate opening/closing mechanigimwith a sliding plate nechanismin a
fLfth position which engages the rack nenber and which a pinion has

traveled a dist ?!é?éi—hiﬂgInb%é@ﬁ‘%&ﬂ_@%he&&o‘lﬁﬁ&s%@ﬁl SRl gt {Hﬁsghgmer ! ock

openi ng/ cl osi ng nec IS a top-view o
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mechani sm RPAIMdBOBE $QAPECtRRH. Thiplades \ﬂﬂk%&i’é@nﬂé‘ﬁ&?ﬁ{m 106Kin 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 engages with timitig belt 14 and disk guide 11E. As described i
above, disk guide 11E is of a resin material having a low friction ooefﬁcieni.
Thus, the disk rim slides freely against disk guide 11E .du'ring 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 traﬁsfer mechanism 1001 revolves timing belt 14

_ coﬁnterclockwise. 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 ouf_
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 user push
the disk inwardly up to that point. The present design is optimized for a user -



nechanlsn1rena|ns ina Iocked position.. - ' Flg 32 is'a top .view of the
danmper | ock - nechanlsn1|n Wwhi ch f he sliding plate nﬁchanlsnlls inathird
posi tion i n ‘whi‘¢h ‘the danper -1 'ock mechanismremains in‘a | ocked position.
Fig. 33 is a top-view of the danper |ock nechani-smin-which the sliding

pl ate mechanismis in a fourth position in which the danper | ock nechani sm
I's nmoved to an unl ocked-position. Fig. 34 is a-top-view of "optica
mechani smvertical transfer mechani smwhere the sliding plate nechanismis
in the first state in which the optical nechanismis | owered.
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that inserts disk D into insertion aperture 1A holding the disk spindle hole and
the disk rim with the right forefinger and the thumb, respectively. The disk
can then be e;sily and naturally rotated clockwise as the disk is pushed in.
Drive-side disk guidé 1002, draws the disk in by pulling the left side of ﬂisk
D, rotating it clockwise, with the hand of the user ufging 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 timing 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 momentarily 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 méy 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 without 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 D is
moved between the ejéct pdsition, the playback position, and the stock position |
in response to keypad entries by the user. ‘
Referring moméntarily to Figs. 13, 17, and 25 when a disk is played
back, loading plates 81L and 81R are 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 whlch moves loadmg plates 81L and 81R apart,
~ Is also driven by motor 250
" Referring 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 chassis 90,
so that rack release plate 134 can slide left and right relative to main chassis
00. 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
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8 ' ng 35 is.an end- Vi ew of optlcal chamsm vertlcal ‘transfer
mechanlsmvvnere t-he sl i-di ng pl at e rrechanlsmls BOE the fi-rst-state in which

t he opt i cal - mechani sm'i s 1 owered. " Fig. 36-isa top-view-of optical: '
mechani smvertical transfer mechani smwhere the sliding plate mechanismis’
in the second state in _which the optical nechanismis.lowered. Fig.

37 is a end-view of opt1 cal mechani smvertical transf.er nechani sm where the
sliding plate mechanismis in the second state in which the optical

mechani smis | owered. Fig. 38 is a top-view of optical nechanism
verttcal transfer nechani smwhere thggsliding plate mechanismis in the
third state in V\h'l"’chthe optical nechanismis raised. Fig. 39 is a
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.raised. - betwednirgck ffledss levet D30 mdemomf bracketci80, nipeh savkysleasy leveral transfer
mech_anl s 130 in a clockwise direction, as viewed from above. An arm 130B of rack '
release lever 130 ﬁasses 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 responsxvely to a rlghtward 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-pi{rot 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 engagee with gear 15C located between
gears 15A and 15B timing pulley 15. A bend 87B of rack 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 in-a counterclockwise direction- rack
member 87 rotates toward the rear of the disk player causmg rack 87D to
" mesh with gear 15C '
_ ~ Referring now to Figs. 7, 25-29, and 66, rack engager 1005 controls
rack member 87 so that 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 sliding plate
75 is positioned at a distance from bend 134B of rack release plate 134.
Therefore, in this raﬁge 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 resting at the left-most ends of their respective guide grooves
.90H, 90H. In this raﬁge 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



where the sliding.plate mechanismis in the fourth-state in which the
aptical nechanismiis raised. = - "Fig.- 41 is a:tap~view of optical
mechani sm vertical transfer nmechani smwhere the sliting plate mechanismis
in the fourth state in which the optical mechanismis raised. ~Fig.
42 is a top-view of the clanper support nmechani smwhere the | oading plates
are in a.position for receiving a disk. Fig. 43:is an end-w se
section of the clanper support mechani smwhere the |oading plates are the
position shown in Fig. 42. Fig. 44 is a top-view of the clanper
support nmechani sm where the | oading p&@tes'are in a position in which a

| ar ge-di aneter diSk is supported. Fig. 45 is an end-w se section of
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position UP-2, bend 75E engages with bend 134B, and rack release plate 134
is moved to 1the right of the disk player. Therefore, rack release plate 134 -
rotates rack ieléase lever 130 counterclockwise against the urging of spring

- 138 causing plate 131 and spring 132, to pull rack member 87 to a pbsition
where rack 87D meshes with gear 15C. Thus as sliding plate 75 apprdaches
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 mbve 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 furntable 102, an optical pickup 2, and an optical pickup transfer
mechanism 53. Disk Diis moupted 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 rotating 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 and turntable 102
during accessing and start-up operations described further below. Two motors
are used because their operational combination prqvides 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 eliminates
backlash between meshed gears 35-37, minimizing vibration of turntable 102.
Advantageously, because auxiliary motor 33B is partially driven by main
motor 33A, a back-emf generated auxiliary motor 33B reduces the total current



9 Fig. 46 is a top-view of the clanper support nechani sm
imediately after the optical mechani smand turntable have been raised to

cl anmp the disk. Fig. 47 is an end-wi se section of the clanper
support nmechani sm where optical nechanismand turntable are in the
configuration of Fig. 46. Fig. 48 is a top-view of the clanper
support nechani sm after the cl anper has been rel-eased. Fig. 49 is an
end-w se secti-on of the clanper support nechanismin the configuration of
Fig. 48. Fig. 50 is an end- m‘?f section-show ng the cl anper support
mechani sm after rel easing the clanpef~while no disk is present between the

Craner 2uflehie b amotere: Theretars, 4k iang eGSR doatos 525 ot ki sal .“Sned
di sk first-order approximation, non-dissipative.

Dufing- éccessing and start-up, a high torque and speed are desired to
minimize delay in reaching selected and steady operation. 'I‘hereforé, 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 speeci' quickly.
Thus, optical pickup 2 can begin readiné 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 vibréltion presents no problem since

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

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

 in Japanese Patent Appllcatnon Serial Number 6-340510 (ﬁled December. 28,
1994). n .

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 deseribed
‘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 chassis 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 piék_up transfer mechanism 53, that includes
deceleration gears 51, 52, 54, and 5 rack 50, enable a scanning movement of
optical pickup 2. Optical sensors 23OA, 230B detect the rotation of a shutter
wheel 55 driven by a gear 51. This allows the distance of scanning movement
to be detected. | -

Lower dampers 41, fitted into attachment holes 30C on chass1s 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



F|g 52 is- @ top vi ew of the dlSk Iock rrechanlsmwth the S|Id| ng plate
mechanlsmln Ihe first position in which the disks: are “I'ocked. : Flg )
53 is a side Section showi ng the di sk |'ock mecharismwth the sl i-di ng pl ate

mechani sm and the disk | ock nechanisns in the position of Fig. 52.

Fig. 54 is a top view.of the disk |ock mechanismw th the sliding plate

mechani smin the second: position in which a disk is unlocked. N Fig.
55 is a side section showi ng the disk | ock nechanismw th the sliding plate
mechani sm and di sk | ock nmechanisnms in the positions of Fig. 54. Fi g.

56 is a top view of the disk |ock neciganismwith the sliding plate -
mechanismin the third position in which the lock is partly cl osed.

Filg. 57 15 tho Wefifht o8 ehiseR 300 fuliBierd B idbrt iorgl %ﬁegm £ 44 bftyehe 11 ding

pl ate mechani smand di sk | ock nechanisns int ns of Fig.

Fig. 58 i s uppengurfdcevofodamypee 4di paksihg tirowgiclosver slampensiv 1t toecarinecti tog pI ate
mechani sm i.n tg@ fouirth position in which a disks are | ocked. Fig.

59 is a suPé"s tion showing the disk |ock mechanismwith the sliding plate

mechani sm and di gldahfpek I68kChiechafih 1008; BeledthRly 10eR$ opfical intbchdfism
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 grooves 40D on base 40, permitting lock plate 64 to move over
a limited range and.direction defined by guide grooves 40D. A J-shaped 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 lock 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 basé 40, and insert info 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
_mserted 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 slidixlg plate 75. An edgé'
75B”* of sliding plate 75 is at a substantial distance from a notch 66A of
connecting plate 66 when sliding plate 75 is between position DOWN-2 and
position UP-1. Thus, while sliding plate 75 is between position DOWN-Z and



10 - . Fig: 60 is a top-view of a disk |nsert|on error preventlon

mechani sm prepared to al'low irnsertion of a disk. "+ Fig. 61.is.a
parti-al section showt ng the di'sk insertion error pfeventlon mechani sm .
positioned as in Fig. 60. ' Fig. 62 is a top-view of the disk
insertion error prevention nmechanismclosed after transport of a disk
beyond a flap closure.. Fig. 63 is a partial section show ng the disk
i nsertion error prevention mechani smpositioned as in Fig. 62. Fig.
64 is a partial end section of the disk insertion error prevention

R ’ 23 ) D

UP-1, lock 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 30;\ - 30C of chassis 30. This causes optical mechanism 1006, on
chassis 30, to be locked to base 40. When sliding plate 75 is moved from
position UP--I to poéition UP-2, edge 75B’’ engages noich 66A turning
connecting plate 66 counterclockwise against the force of compression spring
68. Lock plate 64 is thereby moved toward the left side of housing 1000, and
lock 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 6f 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 lowers base 40, with the attached optical mechanism 1006, between
an up position (Fig. 47) and a down position (Pig. 45). In the up position, disk
D is'playeﬂ 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
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 platé 75. Ramp channel 48’ rests on pin 47, inserted in an opening in
a vertical extension 75C in sliding plate 75. Base 40, with elastically supborl:ed
optlcal mechamsm 1006 rides up and down on guide shafts 137A, 137B,
which are attached to main chassis 90 and passmg 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 snnultancously causing ramp channel] 48’ to nde
upwardly on pin 47.



mechani sm during transport of a disk past the flap closure. Fig. 65
is atimng chart indicating the relative states of the |oading plates, the
cl anper support nechanism the flap closure and signals used for
transporting a disk into the disk player. Fig. 66 is a timng chart
indicating the relative states of the danper | ock nmechani smthe rack and

pi ni on nmechani sm used to open the | oadi 3 pl ates, the di sk | ock nechani sm
the position of the optical nechanism the position of the sliding plate
and t he st at eShaftsd 36 AgHC, ssraweddntoonainichassisHi9), guidgi the Igft anderightsnovesnent of
Fig. 67 is a block diagramof a control circuit for the disk player.
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Gear 72 in turn meshes with a large diameter gear of gear element 73. A small diameter gear
of gear element 73 meéhes 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 respective integral shafts that fit
into respective holes in the bottom 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 sensbr 233, supported on a bracket 181, as gear member 184 rotates,
to generate a series :)f signals (slidipg 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 .shown in the down position in Fig. 45), below Disk D in the playback
position. When sliding plate 75 moves between position DOWN-1 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 "



F|g 78 is & flawchart of the JOB EJECT: procedure ST -+ _Fig.

J9is a f I owshart=of "t he JOB EJECT procedure. : Flg 80 i$ a flowchart
‘of the JOB STOCK procedure. Fig. 8t is a flomchart of the JOB STOCK
procedure. Fig. 82 is a top-w se cross-section of drive-side disk
gui de 1002. - Fig..83 is a cross-section of a second enbodlnent of the

drive-side disk guide.

25 -
remain in horizontai portions G3 and optical mechanism remains in the up
position (optical mechanism 1006 is shown in the up 'pdsition in Pig. 47) for
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 cboperate 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_ blate 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 deteéts 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. ’I‘hisll‘eference
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 hfgh 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 P. 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 pulses. 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 i‘ightward movement after counting 45
pulses.



Fig. 84 is a cross-section of a third enbodi nent of the drive-side disk
gui de. Fig. 85 is a cross-section of a fourth enbodi nent of the
drive-side di sk guide. Fig. 86 is a perspective drawi ng indicating
an alternative enbodi ment of the disk player in which the disk player is
nmount ed vertically. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
Referring to Fig. 1, a housing 1000 of &6di sk player conforns to standard
di mensions for conputer peripherals having a 5-1/4 inch hal f-height form
fact or. Housi RefemdmntonBigs.odiaed 49, relampemt009lamgpsdisk & o turntablec (2m Glarpler x
i ncl udes a di sk changer that stores four CDs
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in 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 damagé. 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 upwardly from the upper surface of loading plates 81L and 81R, projectihg
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 projections 77C, 77C, projecting downwardly from clamper holders 77L.,
T1R, pass through, and are guided by, respective gnide 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 771, 77R have respective supports 77A, 77A on respective ends

“which face each other. Supports 77A, 77A are shaped to clémp 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. Flange 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 at a
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



the drawi ngs) ... - - A front panel 1 is attached: to -a-front . one of .the
four sides of. narn chassis 90. Front panel- 1. has. an insertion aperture 1A
for receivi-ng and-éj ecting di'sks. I|nsertion- 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
renmoved. Therefore, recording .

12 surfaces of disks are prevented fromcontacting front panel 1,
elimnating a
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disk support position (POS.3 shown in Figs. 44 and 45), pins 78, 78, 6n
loading plates 81L and 8IR, travel in guide grooves 77B, 77B of clamper
holders 77L, ’77R without affecting clamper holders 77L and 77R. The force
of spring 128 brings clamper holders 77L, 77R together causing supports 77A,
77A to hold clamp& 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 (an 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 respcctitre ends of
guide grooves 77B, 77B spreading clamper holders 77L and 77R apart agait:st
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 thé_t the stocker can be moved up and down. When this
happens, since no disk D is present on turntablé 102 in the up position,
clamper 1009 is attracted to magnet 105, and rests on centering cone 101 of
turntable 102, as shown in Fig. 50. .

Referring to Figs. 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’. Optical sensor 234 generates a loading pléte 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 Fig. 51, supports 77A, 77A have IWedge-shaped Cross
sections, If flange 115A is forced upwardly or downwardly, supports'77A';'-
77A can be spread apart. This may happen if, wI;en optical mechanism 1006
is moved to the up pbeition, disk D is misaligned with respect to turntable 102.
Turntable 102 will force disk. D upwardly against clamper 1009 causing



potential cause, :of damage to-:disks during |nsert|on and renDVaI

Referring to: ngs 2-4, a .disk transfer- nechanlsnllool i ncludes a-
drive-side di sk gui de.1002; slidably nmounted on -a' i ower ‘si de of. | oadi ng
chassis 80 on a left side of housi ng 1000. A fixed-side disk guide 1003 is
slidably nounted on the | ower side of |oading chassis 80 toward a right
side of housing 1000. .L-shaped | oadi ng plates 81L and 81R hang on support
pins 17A and 17B attached to their upper surfaces, respectively. Support
pins 17A and 17B pass through respective transverse gui de grooves 80A and
80B in | oading chassis 80. Rings ZlAgﬁnd 21B, at ends of support pins. 17A
and 17B, respectively, prevent suppo pins 17A and 17B from slippi ng out
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105, and since there is only 0.3 mm of clearance above disk D, clamper
holders 77L, 77R are not forced substantially apart even if clamper 1009 is
lowered to the surface of disk D,Therefoxje, 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 '
.f)ﬁ-'l_‘) 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 determination of other positions of
loading plates 81L and 81R. Moving laterally from this reference position,
where signal OUT goes low, and counting 11 puises 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 loading plates 81L
and 81R travel medially 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 disks, is
.adhesively bonded to top and bottom surfaces of stocker plates 152A-152D and
top plate 151. Sheets 153 are folded and wrappéd around forward ends of
stocker plates 152A-152D and top plate 151. Stocker 1011 removably supports



a p05|t|on clroser to | oading ‘chassis 80 than Ioadlng plate 81L pern1tt|ng
d oadi ng: plates;81L"and 81R tq.overl ap. . Respectlve opposi:ng si des of

| oadi ng pl ates-8IL and 81R have |ntegral racks 810F "dand 810R A-pi ni on gear
85, which rotates on the bottom surface of |oading chassis 80, engages with
racks 810L and 810R When | oading plate 81L noves laterally, pinion gear 85
rotates in a direction that forces |oading plate 81Rt0 nove an equa

di stance in the opposite direction of |oading plate 81L. A spring 127
strung between a ring 21B on an upper portion of support :
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a total of four disks (not shdwn in the .drawing) at a pitch of 3 mm between
top plate 151 and stocker plate 152D.- A first stored disk is inserted between
top plate 1511and stocker plate 152A. A second stored disk is stored between
stocker plates 152A and 152B. A third stored disk is stored between stocker
plates 152B and 152C. A fourth 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. Niuits
164L, 164R (nut 164L is hidden in the drawing) engage screws 167L, 167R
that rotate on shafts 165L, 165R respecuvely, pro;ectmg 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, rotatably 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 counterclockwise rotation of screws 167R and 167L raises

. stocker 1011. '

. A shutter member 173 rotates on a shaft projecting upwafdly from main
chassis 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



13 pin 17B of: Ioadrng plate 81L and pin 21C on .an: upper surface of .I oadi ng
. chassi s 80, urges |-oadi ng' plates 81L and. B1R- t owar &:-each ot her.. A
bent portion of :l‘oading pl ate-81L forms an i-nt egraf ‘shutter prece 811 in

| oadi ng plate 81L toward the front of housing 1000. Shutter piece 811
interrupts a |ight beam generated, and detected, by an optical sensor 236
on the front end of |oading chassis 80. Disks are supported between fixed
and drive-side disk guides 1003 and 1002. Thus, the nutual spacing of fixed
and drive-si-de disk guides 1003 and 1002 is det er i ned by the width of the
di sk they support. Optical sensor 23634 s positioned so that the |ight beam
i s_broken when adisk of a certain size is supported between tining and
friction be , which is
out put by O%’{S%Jrﬁis@ié&ﬂ%%—?tlfggﬁ goes @5&9&!{3&%%8 2%’ ?e an i nserted

di sk i s betoradiskdoektadd156n which corresponds with snall dianeter conpact
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| eft side odeﬂ:nt@dsbyrgptiﬁﬂmensor 2B8.p8ignal S 1 REF 9aes high whenstagker 191145 degr ees,
runs Iongit is 'rcr)]\? l It>(o a posmon Pabove 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 (5. POS POS) ‘Bach

time stocker 1011 passes one of positions POS(1)-POS(4), the sxgnal 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(Z), POS(3), and POS(4) are detected moving stocker

1011 further and counting second, third, or fourth changes in sjgnal 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 rlisk lock shaft 158 .pro-jects doanardly from a lower surface of top
cover 3. Upper disk lock shaft 158 passes threugh spindle holes of disks stored
in stocker 1011. A lower end of upper disk lock shaft 158 extends to a

~ position shghtly (0 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 158 does
not pass through anjr- of the disk spindle holes within stocker 1011. A lower
disk lock shaft 156 projecting upward from main chassis 90 1s coaxrally
aligned with upper disk lock shaft 158.

Lower disk lock shaft 156 rides on a shaft 155A of disk lock base 155 _

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



surface of upper drsk gui dé 9: A proj-ection-9B, on a b
surface-9A,- engages the upper surface of the disk:- edge
10A, running-tongitudinally on a | ower disk guide “10;
angle in a direction opposite that of sloped surface 9
on an upper end of sloped surface 10A engages a | ower
edge. A gap of 1. 3 mmwdth (H1), between projection 9

otton1end of sloped

A sl oped surface
slopes at a 45-degree
A. A projection 10B
surface of the disk
B' and projection 10B,

S sllghtly wi der than the thickness of a disk (1.2 m) so that the disk

- edge is guided precisely. Referring to Fig. 3,

rotates on a shaft 16 on a forward eng of upper disk g
projects through The |ower surface of ]Upper di sk gui de
brol ect s uPHRiEY o RLA il AR or AR Bl sRi 16 e

end.. Anoth il

atimng pulley 15
uide 9. Shaft 16
9. Another shaft 6

n@é’hﬂfer]tﬁs@t its rear _

lock shaft 158 (see Fig. 53). In the unlock position, lower disk lock shaft 156

is lowered away from uppert 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
disk lock shaft 156. A sheet 157, of compressed urethane, is

force on lower
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 mecharﬁsm

1013 includes a lock release 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 integral guide grooves 96C, 96C that engage pins 97 on

main chassis 90. A rear-facing surface 96A 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 edge of sliding plate 75 (visible in Figs. 52,54,

- 56, and 58).

Referring now to Figs. 12 and 52-59, lower disk lock shaft 156 is
Iiositioned responsively to theposition of sliding plate 75. When sl-iding plate

75 is in a position DOWN-2, engagement portion 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 arm 172 is rotated to a position'in which it exerts 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.



14 on shaft 6. A t|n1ng belkt-14 -is stretched between: timng pul l-eys- 15 and
7Y to forma Ioop with a long axis of the |oop belng paral |l el” to:a direction
of transport -of: disk D, d. An.inhside surface. of timing belt 14 has teeth or
serrations. Qutside surfaces of timng pulleys 15 and 7, adjacent
correspondi ng portions _of the inside surface of timng. belt 14, al so have
teeth or serrations to éngage the teeth or serrations aof tlnlng belt 14,

t hereby preventing slippage of timing belt 14 with respect to tining

pull eys 15 and 7. : Referring, nowto Figs. 4 and 6, a fixed-side disk
gui de 1003 supports friction belt 12. I n drive-side disk guide 1002,

fi xed-side di sk guide 1003 has a di sk “§uide 11 of a resin material having a

i our e A Pl o Sk e HAEESH, OB YT, Y000
Gui de gr oov@owdrd the apystsitionl ofoptigalsnechasiem 1006))\.engdgmern Poftici96B e U- shaped

groove 11C t forma anne] shape with a tapered entry ' Referring
now al so to® ega ﬂaw&QfE’geWéaloa%kur&fpé‘@ afigan susface 79D, 8‘}0"“13 relay

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 portlon 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 nousing
1000, engagement portion 96B of relay plate 96 is pushed rearward by inclined
surface C4. Lock release arm 172 rotates counterclockwise, and lower disk
lock shaft 156 begins moving upwardly under the 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 Jock 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 in Flg 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, mdxcates
when lower disk lock shaft 156 reaches the lock position. Shut_ter 156B
interrupts a light beam generated and detected by an optical sensor 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 position. When slidiné
plate 75 is at position UP-2or 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 center hole aligned with lower disk lock shaft 156, lower _



tomard a front. énd of fixed- 5|de di sk gui de -1003:. *An- gap -H2 of -groove 11C
sis 1.5 nm wi.de;. slightly wiider--t han t he. thlcknessuﬂf a disk. This gap w dth
al | ows the. di skedge to be gui'ded preCISer wi thodut - blndlng Friction belt
12 is fixed to a flat wall 11D of a belt fixing piece 11F at the blind end
of groove 11C. Friction belt 12 runs the length of fixed-side disk guide
1003 except for the front portion over which disk gui-de 11E extends.
Friction.belt 12 has a high friction coefficient to prevent the rimof the
di sk fromslipping. Ends 12A of friction belt 12 are w apped around belt
fixing piece 11F and held in place b% a reinforcenent plate 13.

Rei nforcenent plate 13 al so supports Flat wal | 11D to prevent it from

DO, e 1ddusf'138 SRRKEEY ok B koiiub VR, a7 o0 2%
14 is posi lbomitﬁd If diskripekifig \4 hbt property achiesde vititaticieccaniangediské 0j ect i ons
9B, 10B, on the |eft side, of houmg& 1000, Fri ction belt 12 en&ages t he

opposi t e etphiftput pfplaceswithin;stacker H1; possibly causing dassagsytotthexdisks pul | ey 15
to by lower and upper disk lock shafts 156 and 158 which move vertically within
stocker 1011. Signal D . LOCK is used to detect such disk-locking errors.

Referring to Figs. 60-64, a disk insertion error preventing mechanism
1014 prevents errors during insertion of disk D. A shutter 120 rotates on a
shaft 129 rotatably supported 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 a 180 degree arc about the axis of rotation of shiutter 120,
Material, such as feit 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 perpendicularly
from the lower surface of loading chassis 80. A spnng 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 121. A pin

-123, fixed on the upper surface of the loadmg plate 81L, engages with side
surface 121B of shutter arm 121 responslvely 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 81IR 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.



15 nove the:disk‘inside housing 1000. :Friction.bel't 12 is fixed relative .
to |l oading:ptate81lR. "Thereforé, if tinm'ng belt 14.were pernmitted to bow,
the- center of “the di sk woul'd nove toward the |eft of* the devi ¢e-causing the
path of the disk to be nonlinear. Al so, the distance of disk transfer, from
front to rear, is determ ned fromthe angul ar displacenment of timng pulley
15. The non-linear disptacenment of the disk would make.it difficult to
determ ne the fore-aft displacenment of the disk fromthe angul ar

di spl acenent of timng pulley 15. This is so because, with bowi ng of timng
belt 14 and friction in the sliding pports, the transverse novenent_ of

the disk would be™a conplex function of fore-aft displacenent of timng

e oy RSN BACELIR o 00, LB o Bt ch coul
As loading plate 81L moves to the left side of housing 1000, pin 123 moves-
away from shutter arm 121 permifting spring 125 to rotate shutter arm 121
counterclockwise. As shutter arm 121 rotates; flaps 120A move downwardly
until they rest on thé 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 release¢_'io 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'positio"n, disk
insertion through insertion aperture 1A is prevented. Shutter 120 can'no.t rotate
past the close position in which flaps 120A point downwardly because an arm
supporting rack 121A is supported by bend 80F, preventing further rotaﬁon 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, on 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 cau;v._es signal S.CLOSE to go high. Play position P2 and
stock position P3 are determined for a large diameter disk D by counting
pulses from signal L. PULSE. For play position P2, six pulses are counted.
For stock position P3., 160 pulses are counted. For a small-diameter disk d,



timng belt-14-is likely tolead to errors in fare;aft position detection
of the disk.-" - - - Referring nonentarily-to Fig. 82, timng'belt 14 is
prevented from bowi ng by a guide wall 10D, on | ower disk guide 10. The

i nside surface 14B of timng belt 14 slides over guide wall 10D. This
prevents the force of the disk frompressing timng belt 14 inwardly. A
metal plate 8, between disk guide 9 and di sk guide 10, reinforces. disk
guides 9 and 10. Since disk guides 9 and 10 are of resin, netal plate 8
prevents di sk guides 9 and 10 from flexing. -A disk protection sheet 23,
attached to the top and botton1surfag§§ of the rear side of disk guides 9
1Q, prevent damageé to stored di sks (déscribed | ater) above and bel ow di sk

e P, PoBIE2 BOSRAC G 40 e o LAt TTFUESE shtalikose
mai n chassipesiéiond3 by 200 pkises aBthe samesigmbear 253 is press-fitted to a-
tached to mai RelFEg @ Bl 6% aririye oL CRENEIONS HALTFH SPhem momber 63,
contor hol Conoer M XpreteBbl £fuloprockash vl ROV PRAM, ik ah' 2 Lear 526
rot atdes on interfaeg Gﬁwih@mo,}lell 3receivesceser inpup fromes mewle keyph . Tini ng
pulley 15 rv%rtliah‘ff kgjryl ls-k@;Lt kelyG4, 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 opérations corresponding to mode
10 key entries and commands from computer, 303 according programming
described in the flowcharts of Figs. 68-81. o
Optical sensors 232, 235, 234, and 236 apply signals T . PULSE,
S .CLOSE, OUT, and TN, respectively, to controller 300. Controller 300
generates and applies sighals 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 elecﬁoinaénetit:ally 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 respbnse to signals P.REF - _a___nd' |
P. PULSE, controller 300 generates and applies signals P.UP arid P.oWN
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 protrudingifroma .distal “end of pl ate 86B. A Jnterrredl ate gear 82C,
rotating at-a mddl e.of plate 86A, neshes with both .gear' 63C,- on an upper
portion of gear~ menber 63, and gear 82B,  thereby transmitting rotation .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 m ddl e of
pl ate 86B. Gear 82A neshes with gear 82B and a gear 15B on a |ower portion
of timng pul | ey 15. Referring nmonentarily to Figs. 25-29, plates
86A, 86B pi vot '
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‘mechanism verticai transport mechanism 1007 of Fig. 10. When sighal P.UP
goes high (H), a drive voltage is output to move sliding panel 75 toward the
right side of ilousmg 1000. When signal P.} paN  goes high (H), a drive

- voltage is output to move sliding paﬁel' 75 toward the left side of housing
1000. When both signals P. UP and P. DN i 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 allow 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,,'- 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 opéhed to permit motor 252 to freewheel. When a power
supply is off, controller 300 is connected to a backup power supply (not shown -
in the d_rawing) so that flags in memory indicating stocker pdsition, presence
of disks and disk sizes are saved. ' o

. The read signal 'generated by optical pickup 2 is applied to a signal
processing circuit 307 via an RF amp 309. After EFM demodulation, de-
interleaving, error correction and other usual operations are performed, the
signal is sent to computer 303, which is connected externally, via an interface
circuit 302. Based on a servo error signal, obtained from optical p'ibkup 2,
servo circuit 308 controls a focus servo, tracking servo, and feed servo of
optical pickup 2. This control causes a light beam, generated by optical pickup
2, to follow data tracks on disk D. Signal processing circuit 307 and servo



respon5|vely ‘thé'-posi tion of timng pul ey 15 as tlnlng puIIey 15 noves .
ﬁtransversely ‘Wi t-h' drive-side disk gui de” 1002. Thus.,:the. rotati-on of motor = -
250 is transritted to tinming pulley 15-by-an extensibl e transm-ssion -

wi thout noving notor 250. - Wth such an extensible transm ssion, there is no
need for space for novenent of a bulky notor. In addition, by haV|ng an
extensi bl e transm ssi'on instead of a novable notor and transnission, the
mass and wei ght of the drive nechanismtravelling with | oading plate 8lL is
m nimzed, naking it possible to use a weaker spring 127 to urge |loading
pl ates 81L and 81R nedially together,_Di sk insertion is thereby made_easier
and nore responsive. In addition, % pressure load on timng belt 14 and

f bel duced 2 hed
bend 180 Pheut 308 ot Sy %m&%@ 356 SBhpr o8 368 | on of

gear rrenbepeﬁ&lﬁwb@gd@ﬁlmyopéﬁ %Hﬁag a |ight beam detected by opti cal
sensor 232" as gear rmenb rot a Optlcal sensor 232 generates a

| oadi ng pul se s.l?gfmngmgm 68-81 ribe Bitter, By clgnetes tewiackenposition fiieni ng belt 14

Cort el at a2 g DT R VR Gl RB B ARSI ALEE). aTobcref or e
signal L. EidhHtocken posifive, malcate th@gr eBéide ®F diks dh TspeBXyEiidls of e | ng di sk
transfer, one pulse in_si ULSE i ndi cates a novenent of 0.5 nm of
t he di sk i holding ggsgmﬂ’OS?l)-POS@) of the stocker. Four other flags, S.FLLAG(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 occuples the respective holdmg position 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 example, 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
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 EJECT. When disk
D, d is clamped and loading plates 81L and 81R are brought to the open
position, as shown in Figs. 17 ﬁnd 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.FLAG 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 indit-_:ated by
corresponding settings of M.FLAG. The following table summarizes these
modes. The modes shown for each mechanism are not necessarily
comprehensive but are those used to characterize the operating modes signalled
by M.FLAG. | |



enbodi ment. . The .sanme signal ‘L. PULSE al so indicates the di stance noved by
J oadi ng. pfate- 8IL during an operation that is described below. :In this

oper ation, one’pul se indicates.that |oading plate 81L has noved 0.314 mm
17 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
pul I's support pins 17A and 17B together until they rest against t-he ends of
gui de grooves
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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, '

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




80A and 80B, : respectrvely Thi s .pl aces -di-sk transfer-mechani sm1001.in a |
di sk receiving-:position (PCS. 1). In the -di sk recetvrng posi tion, |oading.
pl ates 81L-and-:81R; att.ached to support-pins 17A-ahd:-17B, respectively, are
| ocated at specified positions. The specified positions are such that the
di stance WL between tinmng belt 14 and friction belt 12, which are
supported by | oading pl ates 81L and ‘81R, is 76 mm This separation di stance
is slightly smaller than the 80 nmdi ameter of small-di aneter di sks. Wen
di sk transfer nechanism 1001 is in the disk receiving position, timng bel t
14 is stationary and remains so until a disk D, d is inserted a certain

di st ance. —When disk D, dis |ns3e9rted through |nsert|on aperture 1A,
the rim of isk D _d firgt es with tining belt 14 and disk quide 11E.
As descri b a;@m terr al having 4 | ow
friction ce |cr ﬂe?ﬁg&ﬂhﬁﬁn&?ﬂoﬁnﬁg ﬁr sli?‘ri%el y agai nst di gk gui de
11E duri ng |nser @s the disk is inserted, |oading plateg 81L and
81R are fo apart %ﬁf’ﬂg r’the force of sprl ng 127 The presencg of disk
gui de 11E jTEVeT D T T UubD Jarmnst T ) ng this
phase of i s@ntr on. BM@%W&] tsrv@g@gkwnthammxrp eyylafesming tifmi ng bel t
14, damagefland wear tjq i iffng to
Figs. 14, %5, and 16 en%ﬁ?@k@gﬁf&ﬂg@(ﬂ' tﬁ%%ﬁ%nposntsxﬁn} Pgﬁiﬁ% glat ed by

PO, the _sear ation dijshowadn®gv@En timng belt 14 and

Off 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 and.
elastically st]pported by lower dampers 41 and upper dampers
44 as shown in Fig. 33.




fricction belt- 12 .S increased.t:0 -78 mm This initiates disk l.oading: Ta
pul | di sk D:i:nto“housi ng 1000, .di sk.transf.er .mech&nism 1001 revol ves timng.
belt 14-count-er¢l:dckin se. Fbwever timng belt 14 cannot pull the disk in
until the di sk has reached a certain 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 edge and timng belt and friction belt -12. This
reqU|res that the user ‘push the di.sk |nmardly up to that point. The present
design is optimzed for a user
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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

Fig. 49.

raised optical mechanism 1006 to the up position as shown in J

Ciamper Support Mechanism 1010

State Description

~Release | Support released on clamper 1009 and clamper 1009
As attracted to a magnet 105 of turntable 102

shown in Flg 50.

Clamper 1009 is supported at the support position shown in
Figs. 42 and 43.

Disk Lock Mechanism 1013
State -‘Description

rip

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




that- inserts.disk Dinto iRnsértign aperture, 1A hol di.ng 't he di-sk- spi ndl e
hol e and theé dirsk rimwith the right foreflnger ;and the thunb,

respectivel yi The di sk can then be easily and nat uf-al | y rotated 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 clockw se, with the hand of
the 'user urging it along until disk transfer nechani sm 1001 gets a solid X
grip on disk D. : Once di sk transfer nmechani sm 1001 has brought disk D
to a position where it is firmy supported between timng belt 14 and
friction belt 12, disk Dis noved mdggendently of the usgfiesBigk D is
brought to a pI ayﬁack p05|t|on (P2) a then to a stock position (P3).
Referring [ e e— g G —ye—dnandna—belt—bd—alagdu se, di sk

transfer Mmmm@mﬁnﬁdmmchm Bock position (P3), br a
pl ayback pdsition (P2) to an eject position (P4) where disk D, d [y be
removed by [f Bgd!Ser - lb{lgﬁlsf er mechani sm 1001 is controller tof bring

disk D as flar to the front t he di sk pl ayer as possible wi t hout JFausi ng

permttingffL belft ,14.and frLcti helt,12 t r bn i t.
That is, ti Hga%l%élt 1‘?1"%1%01%%3%@6’ 1984 5 maitained’ ﬁﬁﬁ‘& eratmitcht B et on
belt 12 woyl d shift. ﬂé;ﬁhﬂdA‘bN&ﬁttér*lQOfeﬂéé‘g%sQ&lﬂﬁﬂk'tﬁﬂ sﬁﬁZce dfdigk i psur es
that disk lfis firmy held in the eject position. The disk Dis noyed

bet ween t hdl ej ect po i DiasrshowndnHigy®hck position, and the stock ppsition
ety es—by—t-he—user, -

in response

\ Closed Shut;er 120 is in a fully closed position preventing tlie
‘ insertion of a disk into insertion aperture 1A (see Fig. 63).

Open 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 Modes Indicated by M.FLAG

' | Operating Modes - M.FLAG
"I Mechanism | READY |E®ECT = PLAY/ STOC
| STANDBY | K

1000 Receive | Eject : Open . | Open
1004  off off ‘ On On
1008 | Lock Lock - Unlock Unlock
75 DOWN-2 | DOWN-2 | up2 UP-2
1010 - | Support | Support | Release Releas’
| | | e
l .
1013 - | Lock Lock Lock Lock
1014 ‘Open Open Closed Closed




Referrlng nmoientarily to Flgs 13 17, "and 25 when:a disk is played back,-

l oadi ng pl at.es-81L and .81R are, separated by a dlstance greater than the

di aeter of the di sk, thereby releasing the disk so-that the di sk can be
rotated freely. A rack engager 1005, which noves | oading plates 81L and 81R
apart, is also driven by notor 250. Referring again to Fig. 7, a
~rack release plate 134 is attached to nmain chassis 90 by pins 135, |nserted
“in a guide grooves 90H in main chassis 90, so that rack rel ease plate 134
can slide left and right relative to main chassis 90. A bend 134B in rack
rel ease plate 134 is positioned to eégage a bend 75E in a sliding plate 75.
A T-shaped rack release |lever 130 rotdtes on a shaft 133

When the power supply is turned on, controller 300 begins executing
a main routine that loops through steps S1, S3, S5-10 unless an event, as
described below, is detected.

‘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 dxsk slides against disk
guide 11E, loading plates 81L and 81R are forced apart, and pin 123, on
loading plate 8.1L, 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
disk and in Fig. 20 for small-diameter disks), the output of optical sensor 236
(sigﬁal 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 SZO—S34 as follows. First,.
controller 300 outputs a high I(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—@iameﬁer di.éks), flap 120A of shutter 120 drops from
the upper surface of disk D), d to the closed positioh. This causes the output
from optical sensor 235, signal S.CLOSE, to go high' (H). Controller then
checks signal TN at step S22. If signal TN is-high () at step S22, indicating’
a small diameter disk, controller 300 sets small-diaﬂleter 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



19 extendi ng -f rom t he "upper “surface of a- not or bracket 180. A spring 138,
strung between rack rel ease | ever 130 dnd notor.bracket 180, -urges rack
rel ease |ever 130 i'n a ctockwise direction,-as viewed from above. ‘An"arm-
130B of rack rel ease | ever 130 passes through an opening 87C in a rack
menber 87, inserting into a groove 134A of rack release plate 134, so that
rack rel ease |lever 130 rotates counterclockw se responsively to a rightward
novenent of rack rel ease plate 134. Referring now also to Fig. 29,
projections 87A on the |lower end of rack nenber .87, are inserted into hol es
(hidden in the drawing) in main chasa%s 90. Rack nenber 87 has an integra
rack 87D with a rongitudinal axis that runs laterally. The insertion of

 hes" o S skl D RS} 1 AV Gl NG ool ack
whose t angeigml Rﬁklboo pewm LY ahd sets GlgnthRK)I‘EI‘ ¢d highc@)3 Tontrbh dsopsr ack nmenber
87D engage ibEh GRS Zoral el SATANEere 9BLI- 15A ahd 165 ¢imi ng pull oy
15. A bend 87B %Bﬁ%&nﬂ??ﬁ@N’ﬁéoésSMgh (H), timing belt 14 of disk transfer
' . mechanism 1001 begins rotating clockwise, moving disk D, d toward the front
of the disk playér 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 sigoal 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 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 disk D, d causes shutter 120 to close, in turn causmg
signal S.CLOSE to go high (H). At step S29, controller 300 begms countmg : i
the output pulses (signal T PULS E) 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, iodicating'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-dxameter dxsk then controller 300 sets variable SET to 46
at step S32. At step S33 controller 300 compares the internal count ‘'variable
with the value of SET and loops if SET is higher than the internal count
variable. Onoe the internal count vafiaole reaches the value of SET, indic_ating
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 (H) for
a prescrlbed period (50msec) electromagnetically braking motor 250, stoppmg '
| its rotation abruptly. )
As just described, the initial loadmg operation begms when a disk is
inserted through insertion aperture 1A. The disk is-drawn into the dnsk player
and immediately broaght partly outward again before being drawn ‘inward to



connected to arm 130A of rack rel ease |l ever 130 by a plate:131 and a sprlng
.132. When rack rélease lever 130 rotates.in a countercl ockwi se direction,
rack menber- 87 rotates toward the rear of t-he di-sksplayer. causi ng .rack 87D
to nmesh with gear 15C. Referring nowto Figs. 7, 25-29, and 66, rack
engager 1005 controls rack nenber 87 so that it engages with gear 15C (QON)
or disengages (OFF) inh response to the position of sliding plate-75. Wile
sliding plate 75 is moving between a position DOA-2 and a position UP-1,
bend 75E of sliding plate 75 is positioned at a distance from bend 134B of
rack rel ease plate 134. Therefore, |n this range of positions, the force of
spring 138 rotates rack rel ease | eve #4130 to position rack rel ease plate

e 1 °r oop b PokSepkamalioh rale R B drkduioh ¥ pERirdtdhutelfal Bl fon o7 ©f
sliding pl disk t6TeghRe brélﬁétﬁlﬂﬁ afid répeatablyCht WPdeféreArd ;ﬂﬁﬁfonl&fﬁnéa bpl ate 131 as
shown in Fltl?e clozs?ng2 7of uﬁgg r 12tOA Since the playback position is identified by
measuring the movement of timing belt 14, it is essential that the referenge
position be reliable to place the disk in the playback position accurately. By
bringing the disk out, under the control of the disk pléyer, 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_referencé position will
result. Bringing the disk up to the registration point, under the control of the
disk player, permits a repeatable and accurate reference position to be obtained
before moving thé-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 positibn 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 Outpui from optical 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 momentarily to
Fig. 66, the reference position of sliding piate 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, optlcal mechanism 1006, is in the up posmon
Additionally, lower disk lock shaft 156 is in the unlock position. _
After signal P. 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.



20 urging -of “spring 138. .Wen sliding plate 75 noves from position UP-1 to
posi tion UP-2,: bend- 75E engages with bend 134B, and .rack rel eas¢ plate 134
is moved to the ri ght of: the.di sk player.. Theref ore, rack rel ease plate 134
rotates rack rel ease | ever 130 countercl ockwi se agai nst 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

appr oaches position UP-2 formposition UP-1 as timng pulley 15 is rotated,
gear 15C rotates so that it follows along rack 87D as shown in Fig. 29.

Thi s causes | oading plates 81L and 8%5 to nove |aterally between positions
in which a disk s held between tim beIt 14 and friction belt 12 to open

PO 11 on Rty milafl i3 i FCRBR bR R Hcd =0 17
' plate 75 moves from the reference posmon to posmon UP-1, during whnch :
time base 4.0: with optical mechanism 1006, moves to the up position and
lower disk lock shaft 156 moves pértially 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 b, d,
which is in the play-Back 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. E

As shown in Figs. 69 and 70, at step S40, controller 300 checks signal
OUT from optical sensor 234 to determine if clanipcr holders 77L and 77R are
properly clamped about flange 115A. If clarﬁper holders 77L and 77R are
properly clamped, as indicated by a low state of signal OUT, control branches
to steps S41-S44 where sliding plate 75 is moved from position UP-1 to

‘position UP-2. At step S41, controller 300 outputs high (H) at signal P.UP,.
At step S42, controller begins incrementing 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 player. When the.counter
variable reaches 18, indicating that sliding plate 75 has reached position UP-2,
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 tunlng
pulley 15 as shown in Fig. 29. ' :

In steps $45-S49, controller 300 moves loading plates 81L and 81R
from the support position POS.3 (for large disks or suppori position POS.2 for
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chassis 30, 'a turntable 102 -an optical plckup 2 and an- opti cal plckup
stransfer mechani sm53.- Disk D is nounted-on turntable 102 and rotated as:
disk Dis played back. Turntable 102 has a gear 37 ‘attached to its |ower
surface. Turntable 102 and gear 37 are fixedly attached to the rotating
shaft of a main notor 33A which drives them GCear 37 meshes with 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
mai n notor 33A and auxiliary notor 33B. : Mai n nmotor 33A and auxiliary
notor 33B are both enployed to drive, turntable 102 during playback and to
drive optlcal pitkup 2 and t ur nt abl 64902 during accessing and start- up

oper at i ons h their
operat i ona lﬁn)&?r ‘E‘#‘BT @\i/ll gds'&cgpg@q%%g{@@{ ‘@f&ﬁg’ﬁéﬁﬁﬁm ayback,
nmot or 33A drad 1tat¢agd= ltarthe @p&0 positiéh ROS. 4inpPhick dinving bellMdvmdvieictione at a
ratio of a pI’OXI mat el y 3 so_ that auxiliary nptor 33B acts as a | oad on

mai n ot or P8l A2 a%@ol"%ﬁ’%'? thfmthaiﬂsy First at stem S45; eanteolles 3008688 ash bet ween
meshed geag R B hg@' %ﬂug;f 15&81‘6[3&9%&&8%1 ckghr@nt ageously,
1. IaPly dr

because auxfl1ary notor _ I'ven Fain oo 3A, a.
back- enf gAsatidinggplate S| meaves ﬁ_mn posifiGiBUPeH to:msmdteUPeﬁ,ahclc menshet
' 87 moves to cause géq.r 15C to engage with rack 87D. Thus, aé.timi'ng pulley

15 rotates counterclockwise, loading plates 81L and 81R are moved laterally

as described above. At the mstant 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. | o

' When signal OUT goes low (L), controller 300 begins counting signal
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 geparaté. With the separation of
clamper holders 77L and 77R, the support on clamper 1009 is released,
pérmi_tting clarﬁper 1009 to move under 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 electromagnetlc braking force is applied to
stop motor 250. Then, at step S50, mode flag M.FLAG is set to STAND-BY
and control is returned to the main routme 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 ﬁom step S40 to step S51 in which -
controller 300 checks a nu_mber of times an error correction routine (the

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



21 f|OWtO the two notors, Therefore, the |oad.of :auxiliary notor 33B is,
to a first-order approximation, non-di ssipative. - During - accessi ng
a high torque and speed. are desired“to ninimnize del ay in
reachi ng sel ected and steady operati on. Therefore, duri ng start-up and
accessing, main notor 33A and auxiliary notor 33B are supplied with equal
drive voltages thereby -driving di-sk Dwith twice the drive t or que- of

and start-up,

"~ pl ayback operati on,

Thus, opti cal

power ed

causi ng- turntable 102 to reach playback speed quickly.

pi ckup 2 can begin reading disk D quickly, and the access
time can be shortened. Since nmain rmt4c}r 33A and auxiliary notor 33B_.are

plate 75 is returned from position UP-1 to position DOWN-2. At Step S52,
controller 300 sets signal P.DWN to high (H) causing sliding plate 75 to move
to the left of the disk player. Control then loops through 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 pdsition
DOWN-1, signal P .REF goes high (H) and control advances to step S54
where controller 300 begins counting signal P.PULSE. Conirol loops
through step S55, until the count value reaches 20, indicating that shdlng 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 fh_e front
(the position in which ﬂaps 120A are open) and the registration proceduré 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 error correction routine beginning at step S51, misclamping still occurs,
controller 300 proceeiis 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 description of steps S59-S62 is omittgd since the
details are identical to those of steps $53-856 described above. In steps S63-
S66, contrbller 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 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 loops through step



equal ly, vibration due to backl ash between: connectéd:gears 35-37 is _ o
transmtted-to:turntabl'e 102. However, -this vihration presents no-problem.. .-
since the vibration is.only:-undesi.rabl e during piayback,: .not duri.ng. S
accel eration or. deceleration of disk D. Further details of the notor drive ..
circuit can be found in Japanese Patent Application Serial Nunber 6-340510 -~
(filed Decenber. 28, 1994). A centering cone 101, projecti-ng from
the top surface of turntable 102, precisely centers disk Dwth respect to
turntable 102. A magnet 105, inside centering cone 101, attracts a cl anper
1009 (not shown in Fig. 9 and describgd bel ow). Cuide rods 31, 38, npunted
I n chassis 30, -guide optical pickup 27along a |linear scanning path that

forms a £ 25 d in the ol | i on with the Trons side 7
of i chat, ity e SRS Bl rhehcidh. Sk el NI b igh Mol 1 The”
of disk D wifing®eR4ldf disk PARFR InRadisth 100 s@red Adwvird AQED) dMGwaRE or 34 and

opticcal pickup transfer nmechanism 53, that I ncludes decel eration gears 51,

52, 54, andhe fronglofgbe diskaplagera AxcdiskiDygd mevssgawars thepfrontalit poltskup 2. -
Optical sensgr A . B ect ation of a.shutter eel 55,
driven by a°s°38§F§§%W‘%%%‘g’“§$ﬁ%%‘ lfeitgﬁd :vgﬁ%‘b CopntY ‘f?rﬁeﬁ‘au_" nEht- to be
detected. which polftvdisk Dadnsasthéleject ipblifien, é&rﬂoﬁ?ﬁ@@@?@@kpmﬁ@%@oc on
chassi s 30, vibrational lﬁl i solate chassis 30 with optical mechani sm 1006,
from a basetepS66, 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 o 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 remowlled from the eject
position. Controller 300 then proceeds to steps S11-S13. D.FLAG(n) and
S.FLAG(n) are to 0 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 and continues to monitor for disk insertion, disk removal,
ejectlldad key actuation, read commands from the computer, or an absence of
a read command over a prescribeci interval.

The following is a description of the coriti'ol sequenc’e: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 stocker position is pressed, controller 360
brings the disk, stored in that stoéker position, to the eject position if a disk
D, d is present at the stock Ipositiqn or the playback position. If adisk D, dis
in the eject position, that disk is brought to the playback position. If an E/L
key is entered 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



A respectlve spring 42, betmeen each | ower danper: 41 ‘and basé 40 support:s
22 the wei ght". of chass;s 30. Fasteners 43 i nsert. through upper danpers 44
on the upper surface of danper 41 passing through I.ower danpers 41 to .
connect to base 40. A danper | ock nmechani sm 1008, selectively locks
optical nechanism 1006 on chassis 30 to a base 40 fron1mh|ch opti cal
mechani sm 1006 is -

o 49

~ position corresponding to the E/L key pressed, and brings the specified disk

~ to the eject position. If no disk D, d is present in the specified position, thén
controller 306 stores the disk that is in the eject position or the playback
position, in stocker 1011. After stocker 1011 is transferred to the specified
position, loading plates 81L and 81R are brought to the dlsk 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 E/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 3is pressed, confrol 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 passeé to JOB
E/L. . 5 S

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 determining
whether the E/L key pressed corresponds to the current stocker position. If the
values are identical, controller 300 executes steps S86-S92, in which loading
plates 81L and 81R a1:e 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 S86, controller 300 sets signal FRONT to high (H). At step
S87, controller 300 begins counting signal L. POLSE. Control then passes
‘from step S88 to SY0, 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 $90, 75 is stored in internal variable SET. In step S89, 12 is stored in



ot herwi se vibrationally isolated. Danper |ock nmechani sm 1008 includes a Y-
shaped | ock plate 64 with pins 64C projecting fromits |ower surface. Pins
64C fit into gui de grooves 40D on base 40, permtting |lock plate 64 to nove
over a limted range and direction defined by guide 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 40,50permtting | ock plate 65 to nove
along a limted path defined by guide groove 40E. Engagenent tips 64A and
64B of |inteknadivatieblé $RTasCohitoloiogps thedugh stp SIHNnehtil Gl cdume aled rédthss the SET
side of base 40, and insert into holes 30A and 30B, respectively, |ocated
on a ri gialuesi During thehtimme isign8DFRONTAis chighn(Hx (dprieg theolooping khyough stepBYds ses
through a hole 40C | ocated on a |left side of base 40, and insert into a
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sliding . plate 75 (descri be gages notch 66A’to0
angul ar #dsigda® RBXR e higAqH)N INdee #a€ tHeOvalues 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 count required to separate loading plates 81L and 81R exactly
enough to support the disk is that if detection errors cause a pulse to be nﬁSsed, the spacing
will still be small ehough 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 slidin;; plate 75 toward the left side of housing 1000. Control
loops through step S94 until sigxﬁl P. REF goes 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 811 and 81R
together so that ummg 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



Referrl ng now to Figs.

30- 33 and 66, darrper | ock -mechani.sm 1008 is | ocked

and unl ocked in response to t.he-position of.sliding plate 75:- An edge 75B"

‘of sliding plate 75 i

s at a substantial .di stance-froma not-ch 66A of "

connecting plate 66 when sliding plate 75 is bet ween positi on DO 2 and

position UP-1. Thus,
23 -UP-1, |ock plates

while sliding plate 75 is between position DOMWN-2 and

1000
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indicating that sliding plate 75 has arrived at position DOWN-1. At step S97,
signal P.UP and signal P,DWN are set to high (H) for 50msec, so that motor
251 is electrbmagnctically braked. At position DOWN-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
T PULSE. Control loops through step S100, until the count value reaches
259 indicating the arrival of disk D, d at the cject position. At step S101,
signal FRONT and signal REAR are set to high (H) for 50msec -
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 piate toward the right
side of housing 1000. Control loops through step $103; until signal P . REF
goes low (L), indicating the arrival of sliding plate 75 at the reference
position. At step S104 controller 300 sets signél 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 P.REF goes high (H). At step S106, controller 300 begins counting
signal P, PULSE. Control loops through step S107 until the count reaches

- 20 indicating that sliding plate 75 has arrived at position DOWN-2. At step
S108, 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 L :
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 indicates the position of lower disk lock shaft 156. If signal

64 and 65 are urged toward the right side of. housing



by the force of conpression spring 68 forcing engagenent tips 64A, 64B, 65A
I'nto holes 30A - 30C of chassis 30. This causes optical nmechani sm 1006, on
chassis 30, to be | ocked to base 40. When sliding plate 75 is noved from
position UP-1 to position UP-2, edge 75B" engages notch 66A turning
connecting plate 66 counterclockw se agalnst the force of conpression
spring 68. Lock plate 64 is thereby nové¥ toward the left side of housing

engagenbtofisle; >g§§tm%§”ﬁé%m35\¥%'<§$é@%de R O o T
. 5 PR’ & 577 Ve bR 500 PprESRREEL LB noltih POSTH e BRE "
E anepoBOIGRRNGS B/ ey pressed). TS, Ky adpiel WO, K. fs\?&’re%a{ihég chef éc%@# ca
opt i cal nRED &hSsHid? POS(DS ORR Stétket! E’Oﬂoﬁdstﬂe&'i‘ bfdﬁgﬁt tofthe s

position (Fig. 45). In the up position, sk D is played ack nth% down
posi t i oBentfiller 300 sBR GheMtal Mehitf}P vhtialile nf(mithdﬁ&ieatam theastigient 5t00kedtipdkition) O

clear the way for transfer of disk D. Vertical transport mechanism
1007 ratqedtand | owers base 40, which is supported at its f orwar d side on
gui de pins 45A and 45B and at its rear end on ra channel Ranp _
channel 48' iAd steptSTthqiconttoliers30Qichecksdo seecif|D.FliAds(npisal to @nnfmhwhethcr bdisk 40
at the ;seafatrpongl?)ntPrgSr(gf If ]()3u FI?EGPn) qg 1 41?1@102&% t4h5alt3 threle'eS ;[s 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 S76-S79. At step S76,
controller 300 sets signal FRONT to high (H), whereupon timing pﬁlley 15 starts rotating
clockwise moving timing pulley 15, and loading rack 81L, along rack member 87. At step
S77, controller 300 begins counting signal L. PULSE. Control loops through step S78 until
the count value reaches 82. The rotation of timing pulley 15 with gear 15C engaged with rack
87D, causes loading plates 811 and 81R to move medially together. As loading plateé 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 3



in ramp channel.s 75A" and. 75B' in bends 75A and. 75B, respectively; of -
-sliding plate-75. Ranp channel 48 rests on pin 47; inserted in an opening
in a vertical extension 75C in sliding prate 75. . Base 40, with elastically
supported optical mechanism 1006, rides up and down on guide shafts 137A,
137B, which are attached to main chassis 90 and passing through openi ngs 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 ranp
channel's 75A° and 75B', respectively, and simultaneously causing ranp
channel 48' to r|de upmardly on pin 47. .
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repeated. Note that even though the result of the operation of steps S80-S84
is to move from UP-2 to DOWN-2, while that of steps S52-856 is to move
from UP-1 tb DOWN—Z, the procedure is identical, as can be seen by
comparing Figs. 68 and 72. At step S85, controller 300 sets M.FLAG to
-READY and control returns to the main routine.

In step S72, if D.LOCK is high (H), indicating that lower disk lock
shaft 156 is not at the lock j)osition, controller 300 proceeds to step S110. As
described above, this situation indicates misalignment of the disk becéuse, if

_the disk is not accurately. positioned, lower disk lock shaft 156 is blocked by
the disk. As described above, the correction niechaﬁism for this condition is
to transport the disk to a position where shutter 120 is opened and theﬁ 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-S117,
operations identical to those in'steps S86-S92 are carried out, with loading
plates 81L and 81R beﬁxg 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 béing 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 $123-5132, 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 8123, controller 300
sets signal FRONT to high (H), starting disk transfer mechanism 1001 so that
it moves disk D, d toward the front of housing 1000. Control loops 'ihrough
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)
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Shafts 136A-136C, screwed into -main chassis 90, gufde the left -and right
novenent of - sliding plate 75. Shafts 136A-136C pass: t hrough- channel s 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 neshes with a gear 184A of a gear

menber 184, which rotates on shaft 92 projecting upwardly fromnmai n chassis
90. Anot her gear 184B of gear nenber 184 neshes with a gear 71, which in
turn meshes with a gear 72. GCGear 72 in turn meshes with a | arge di aneter
gear of gear elenment 73. A small dianeter gear of gear elenent 73 neshes
with a | arge di-aneter gear of gear el ehent 74. A small dianeter gear 74A
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respecti ve thei 106pShrGipM dtép S 108 uitil bignal S.CLOSE changes to high (H) again,
| indicating that shutter 120 has just closed in response to the movement of disk
D, d. After signal S.CLOSE goes high (H), controller 300 begihs 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 \“Ial'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
msec, electromagnetically braking motor 251. ,
- Steps S138-5S142 perform the same operations as steps S45-S49 in
which controller 300 moves loadiﬁg plates 81L and 8IR to open position
POS.4. Since this procedure is described in detail above, it is not repeatéd
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 described above
s 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 poSition. "For example, if E/L key 1 is pressed in stand-by



into respective.holes in the bottom of main chassis 90. Theréfore,

.of notor 251 .translates slidi ng plate.75 left and right. . .
wheel 58, attached to a top of-'gear nenber 184, perrodlcal ly.interrupts a-
| i ght beam of an optical sensor 233, supported on a bracket 181, as gear

nmenber

184 rotates,

rotation
A shutter

to generate a series of signals (sliding plate notion

pul- se signal, P. PULSE, described below). This series-of signals is used
by a controller to determne the position of sliding plate 75.
Referring now also to Fig. 66, horizontal portions GL of ranp channels 75A
gui de pins 45A and 45B of base 40, without lifting them as

sliding plate 75 noves between a poSPtion DOM-2 (shown in Figs.
35) and a position DOAN-1 (shown in Figs. 36 and  37). Thus, base 40, with
optical neémse sentroldes, 30%ats fonstant it do dodhstep <Y1 ¥ndesspibed above.

and 75B'

Controller 300 then proceeds to step S70 (Fig. 72) to step S150 (Fig. 75),
where M.FLAG is checked. If M.FLAG is set to STAND-BY, as in this case,
controller 300 procéeds 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 $86-S92. Therefore, in steps S152-S157, loading plates 81L and 81R
are moved frbm open position POS.4 to a position just short of sﬁpport
position POS.3 (for large dxsks or POS.2 for small disks). Control then passes
to step S158.

Steps S158-S162, perform the same operations as steps S52-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
$163-166, controller 300 brings disk D, from the playback 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 described above,. the values for m and n differ,
controller 300 proceeds to step S170 (Rig. 76). Steps $170-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 supporf position
POS.3 (for large disks, P08;2 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 position POS.4. Controller 300 then proceeds to step S72

(Fig. 72). From step-'S72, operation proceeds through steps S73-S92 wheré
stocker 1011 is moved to POS(m) and loading plates 81L and 81R close
around the disk. Control proceeds to S93 through s109where sliding _plate 75
is moved from UP-2 to DOWN-1 lowering lower disk lock shaft 156'to unlock

34 and
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.mechani sm 1006 i s shown in the down position in Flg 45) "bel ow Di sk D in

. the playback posi tion. .\When sliding plate 75 noves: .bet ween position DO 1
and position UP-1 (the Ilatter shown in Figs. 38 and 39), guide pins 45A
and 45B are lifted by sloping portions G of ranp channels 75A" .and 75B',
thereby lifting optical mechani sm 1006. Wen sliding plate 75 noves
bet ween position UP-1 and position UP-2 (the Iatter shown in Figs. 40 and

~ 41) guides pins 45A and 45B _

56
the disk and lowering optical mechanism 1006 to clear the way for movement
of the disk. In steps S98-S109, the disk is moved to the ejeci position and
lower disk lock shaft 156 locked again. Then control returns to the main
routine. _ _ o
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 to step S220 in Fig. 78 via step S70 of Fig. 72 and step
S150 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 S221. 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 S20-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 placéd in standby mode, and control returned to the main
routme
If, in step S221, the values for m and n are not identical, controller 300
proceeds through steps S222-5236, which perform the same operations as steps
. S520-S34 descri_bed earlier. That is, in steps'8222-8236, disk D, d is bfought
from the eject position to the playback position. In steps $S237-S240, controller
300 moves sliding plate 75 from position DOWN-2. to position DOWN-1 as
follows. At step S237 (Fig. 79), controller 300 oiltputs high (H) at signal P.UP
causing sliding plate 75 to begin moving to the right side of housiﬁg 1000. At
step S238, controller 300 begins counting signal P. PULSE. Control loops
through step S107 until the count value feaches 17 indicating sliding plate 75
has arrived at position DOWN-1. At step $240, signal P.UP and signal
P.DOWN are set high (H) for 50 msec, electromagneticali& brakirig motor
251. As a result of sli&ing plate 75 being moved to position DOWN-1, lower



25 remain_in horizontal portions G3 and optrcalrﬁébhanysn1renains.pp t he.
<up posjtion (optical ‘mechani sm 1006 is shown in the. up position inFig: 47)
for disk playback. In the up position, optical mechani sm 1006 is at.the.
level of a lower surface of disk D, d in the playback position and nounted -
on the upper surface of turntable 102. Therefore, there is no need to .
di splace disk D, d, as'in a tray-type disk player, to ptay disk D, d back.
As can be seen frominspection, 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

i ndi cates approximately 0.231 mm of mmpenent of sliding plate 75. A shutter

i ece 75 end sl i djn |ate .75, interrupts . a |ight beam generated
glnd sensgd g@k%@gﬁq§gd§8}hlg%?[)qgﬁpﬁgpﬂn,&%@g:.lgg aﬁi W%@%%@PF%I sensor
237 det ect stoothe gteekpusRioaosi tion of sliding plate 75 at the point where

shutter piece 75G just ceases to interrupt the light beamas sliding plate
75 noves to the PieghtS2Kl-S260 perfornDA\ samer fynotions as steps S182-5210

‘described above. That is, controller 300 moves disk D, d, from the playback .

position to the stock positioni sliding plate 75 from position DOWN-1 to
position UP-2; and loading plates 81L and 8IR to open position POS.4.
Control then passes to step S72 (Fig. 72). From step S72, operation proceeds
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
'598-5109, the disk is moved to the eject position and lower disk lock shaft 156
locked again.. Finallj 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 describ_ed.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 procéssing

- circuit 307 and servo circuit 308. The read signal generated by opticé.l pickup
amp 2 is sent to signal processing circuit 307 via RF amp 309, After EFM
demodulation, deinterleaving, error correction and other usual operations are
performed, the- signal is seént to externally connected computer 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, o

Referring to Figs. 68, 80, and 81, if, while it; 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
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interrupts as sliding plate 75 noves |eft of p05|t|on ‘UP-1. This reference -
signal, generated by optical sensor 237, .i’'s signal P .REF. Signal P . REF
goes Iom/(L) hen.shutter piece 75G ceases to jntefrupt- 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).. PRosition
DOMN-1 is detected by noving sliding plate 75 leftwardly after signal P
REP goes high (H), and halting after counting three pulses fromsignal P.
PULSE. Sliding plate 75 is p05|t|oned at position DOMN-2 by haltlng after
counting 20 pul ses. Slldlng plate 75 Pe positioned at position UP-1 by

topping af o Beariong P SI a2t iy 80 Prme iz rodion; gttommr e 75 (o
225 IpL: gggd e s‘iﬁﬁz‘éﬂeﬁfhdﬂ?a@ stps B8 15142, AedcrBLA YBGWE. ThYE IBaing?fihE counting
81L and 81R are moved from open position POS.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 $302, indicating
that it is misaligned, then controller 300 proceeds 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 5302 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
10D, ‘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 guide 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 altetnate with large-diameter rollers 402 on the
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- 26 Referring to Figs. 2 and 49, c clanper 1009 clanps disk D on

- turntable 102. O anper 1009 includes a cl anper base 100 wth a bottom
surface to which a ferromagnetic plate 111, is attached. A clanp support
115 has a flange 115A top and a shaft 115B which passes through an opening
80G in | oading chassis 80. Flange 115A tapers at its perineter. Shaft 115B
is- insertably fixed to clanper base 10059 A cl anpi ng sheet of conpressed
ur et hane i S adhesi vely bonded to the outer perineter of the bottomsurface
of cl anpimsidb af ¢iniing bel 14r SEhecrollaissire suppofted o8 shafisdQfa ntnyeard flgrwne0f] timing2
has a magnet 105 which is positioned to attract ferronagnetic BI ate 111.
belt 14 could also be effectively prevented by using just small-diameter rollers 401, but such
an arrangement has poor potential from a production cost standpoint. By using large rollers
and small follers__ 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 their
recording surfac!es horizontal, an alternative embodiment could be a vertical configuration. In
a vertical configuration, timing belt 14 would be optimally located on the upper side, 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.



Referrlng also to Figs. 43. and 47, a cl anper support nechanlsn11010 hol ds
.Clamper 1009 slightly (0.3 nm above di sk D when-disk Dis in the playback"
. position. Respective pins 78, 78, projecting upwardly fromthe upper
surface of loading plates 81L and 81R projecting upwardly fromthe upper
surface of |oading plates 81L and 81R pass through gui de groove 80D of
|.oadi ng chassis 80 and insert into guide grooves 77B and 77B of .cl anper

-hol der 77L, 77R Respectiwve projections 77C, 77C, projecting dowwardly .
fromclanper holders 77L, 77R, pass through, and are guided by, respective
gui de grooves 80E, 80E of | oadi ng chassj 80. Thus, clanper hol ders 77L,
77R are free to nove left and right with respect to |oading chassis 80.

A anper hol deggy ZZDeta?lZBﬁl%Xﬁ%ﬁ&ﬁﬂé-cﬁ’bhve supports 77A, 77A on respective
ends. which face eac upports 77A, .77A are shaped to clanp and
support flange 115A of

Although in the embodlments descnbed above the disk transport

mechanism of the present invention is employed in a disk changer-type player,
it is considered clear from the present specification that the invention may be
applied 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 described above the disk is
rotated and transferred by a transport lhechanism having a belt oh one side and
a fixed guide on the other, the present invention can be applied to
embodiments in which two parallel running belts are employed. Such
embodiments are considered to be within the scope of the. present invention.

In addition, although in the embodiments describéd above the disk
guides move equally and oppositely when a disk is insertqd, it is clear from the
presént 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

~ invention. '

In addition, although in the embodiments described above the disk is
rotated and transferred by a uansbon mechanism having a belt on one side and
a fixed guide on the other, the present invention can be applied to
embodiments in which two parallel running belts are employed. In such case,
the center point of disks of different size would follow. different paths and end

 up in different positions. However, this can be handled by using a mechanism
that moves the optical mechanism according to the disk size. Such
embodiments are considered to be within the scope of the present invention.

In addition, although in the embodiments described above the drive
employs a gear train, it is clear from the present specification that the present
invention can be applied to embodiments employing a belt drive to transmit

motor rotation to the drive pulley supporting the belt or various other drive



cl anper 1009 when supports 77A, 77A are brought together. Support 77A has a
V-shaped cross section. A spring 128 urges clanmper holders 77L and 77R
together to snugly enbrace flange 115A. Flange 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 at a precise
vertical position keeping clanper 1009 at 0.3 mm above disk D.-
Referring to Figs. 4245, clanper support nechani sm 1010 supports cl anmper
1009 above disk D responsively to novenent of |oading plates 81L and 81R
as follows. Wien Il oading plates 81L andi181R are noved between a di sk
receiving position (PCS.1, shown in Figs. 42 and 43) and | arge-di aneter

mechanisms. Such embodiments are considered to be within the scope of the
present invention. '
As described aboVe, in the present invention a drive motor is fixed on
a chassis, and tréméferring means transfers the drive force to the motor
'rggardless of the motion of the drive belt. Thus, it is not necessary to providé
a space for the motor to move, and the device can be made more compact.
Also, since the motor does not need to be moved with the motor, the
load during drive belt motion is smaller. This allows a smaller motor to be
used for moving the drive belt, and provides lower production costs.
Having described preferred embodiments of the invention with
reference to the accompanying drawings, it is to 'be understood that the
invention is not limitéd to these precise embodiments, and that various changes
and modifications may be effected therein by one sk'illed-in the art without
“departing from the scope or spirit of the invention as defined in the appended-

claims.



27 di sk:support position (POS.3 shown in Figs. 44 and 45), pins 78, 78, on
I*~oadi ng plates 81L and 81R, travel in guide grooves 778~ '
hol ders 77L, 77R wi thout affecting clanper hol ders 77L alrggsze%ﬁqas'ggeenl{eolgc%g

of spring 128 brings clanper holders 77L, 77R together ca :
77A, 77A to hold clanper 1009 0.3 mm abgye disk D in the Hmamg % I on.
Referring now also to Figs. 46-49, optical nmechani sm 1006 t he
up positicgnaiNiext, loading plates 81L and 81R are separated (an open
position, POS.4 shown in Figs. 48 and 49). In the open position, respective

' 1. A disk transporting device for transporting a disk, having an edge, from an

insertion bosition to a first position of said device, comprising:
a chassis;
first and sécond disk transfer guides connected to said chassis;
means for movably connecting at least one of said first and second disk transfer
guides to said chassis effective to permit said first and second disk guides to be separated a
selected distance apart; " | ' _ '
said first and second disk guides having means for supporting a disk therebetween
when said first and second disk guides are separated a support distance apart;
drive means on said at least one of said first and second disk guides for trahspbrting
said disk, supported between said first and second disk transfef guides, from said insertion
position to said first position;
means for separating said first and second disk transfer guides a furthér distance
.'apart than said support distance when said disk is at said first position;
means for powering said drive means;
said means for powering including a motor fixedly connected to said chassis; and
said means for powering including an extensible transmission connecting said motor
to said drive means. '
2. A device as in claim 1, wherein:
said disk has one of two possible substantially different diameters;
said support distance is a first distance when said disk has a first of said two possible
diameters; '
said support distance is a second distance when said disk has a second of said two
possible diameters; |
said extensible transmission includes means for powering said drive means when said

first and second disk transfer guides are separated by said first

T ’ THIS SHEET HAS BEEﬂ
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pins 78, 78 on |oading plates 81L and 81R press agai ns%—ﬂaspect Tve ends of
gui de grooves 77B, 77B spreading cl anper holders 77L a BH q;egn@ggteast

the force of spring 128. This causes supports 77A, 77A

115A. d anper 1009 is then attracted to nagnet 105 of tu m \

cl anpi ng di sk D between turntable 102 d cl anper 10009. 81L
and 81R are brought to the open position (PCS.4) even after disk D has been
moved t QidiliRe SIACKREP SAill M9t SR SAdhd ik RhRGKCEuE& RS

When thlé happens, si ncle no 3‘9“3 ‘IjS pr esent %‘H turnt gg?%ﬁ%o%pls%at eg&YH‘

posi t i Ordistrdcedkr eb?ckald éxtéﬁsﬁﬁlé@faﬁﬁinisﬁoﬂﬁﬂéﬁéctﬂv@ﬁo poRer sl drive meARt ﬁﬁéﬂ‘g
cone 101 of turntable 102, as shown in Fig. : Referring to Figs. 2

and 50, saidsdisk hasrsajd ﬁmd?ahhetemdablwmd disk staYcYkecbmiuiaaﬁaer clanp errors
the outer perimeter position of |oading plates 81L and 81R An optical
sensor 234, én Addevicedqsdhakims, fathatepmprisinghe position of shutter piece
77L' . Optical sensor 234 generates a |oading plate outernost position

det ection si greans (forshpldipg spid Srshrand sepepnd disketransfexhgiridesup peeeiving 7distancen
are tightl eld toget her aro nd fbl ange 115A and at a |low |l evel (L) when
suppor t SP¥EARERTR AUl 1S JHpR therebetween;  Roferring now to Fig. 51,

SUPROLL S T e, W SaBT PAB S e Sl St PR SR
may hap QSHe&;Iondﬂﬁe&eO&t éaftf"’hrs'?gﬁ&]@&: ﬁ&nd;s%@es apart in response to an insertion of said
disk between said first and second disk transfer guides; and
| said drive means being responsive to said means for initially separating.
4. A device as in claim 3, wherein said extensible transmission includes:
first and second elements each having respective first and second ends;
‘said first and second elements being hingeably interconnected at said first ends of
said first and second .elements; |
a first rotating element at said second end of said first element drivingly connected to -
- said motor;
a second rotating element at said second end of said second elemént;
means for transmitting a motive force of said motor through said first rotating
element to said second element, whereby said second element is driven by said motor; and
means for supplying said motive force through said second element to said drive
means.
5. A device as in claim 1, wherein said extensible transmission includes:
first and second elements each having respective first and second ends;
said first and second elements being hingeably interconnected at said first ends of
said first and second elements;

a first rotating element at said second end of said first element drivingly

-
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s noved to the up position, disk Dis msaligned with respect to turntable
102. Turntable 102 wll force disk D upwardly against clanper 1009 causing

28 supports 77A, 77A to spread apart. This will cause the OJOT signal—to go
|l ow indicating an error condition. Note that, in the up positHithe@taORh Raced

nmechani sm 1006, the upper surface of turgt abI e 102 and the lo
di sk D precisely coincide. Therefore, normally, the novenent mﬂ(m

102 connected to said motor;

a second rotating element at said second end of said second element;

means for transmitting a motive force of said motor through said first rotating
element to said second element, whereby said second element is driven by said motor; and

means for .supplying said motive force through said second element to said drive
means.

6. A device as in claim 5, wherein said means for transmitting a motive force
includes a train of gears, each rotatably coupled to a respective one of said first and second
elements.

7. A device as in claim 6, wherein said drive means includes:

a belt; and |

means for revolvably supporting said belt on said at least one of said first and second
disk transfer guides.

8. A device as in claim 7, wherein said means for revolvably supporting includes:

a first pulley, rbtatably connected to said at least one of said first and second disk
transfer guides at an end thereof;

said first pulley being connected to said second rotating element;

a second pulley on another end of said at least one of said first and second disk
transfer guides; and

said belt being revolvably supported on said first and second pulleys.

A
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to the up position should not raise disk D at all. Note aI%
cl anper 1009 is attracted toward turntable 102 due to the nagnetic force o
magnet 105, and si-nce there is only 0.3 nmof clearance abo @BeenReplaced
cl anper holders 77L, 77R are not forced substantially apart e I

1009 is lowered to t,he surface of disk Rs Therefore, unless |

81L and 81R have been brought to the open position PCS. 4, the out put rom
opt.i cal sensorg 2 en when opti cal
mechani sm 1006? hégdeﬁnﬂf\c}ggfd%ﬁ%g&gp&%l%sgﬁtarﬂéﬁ@plﬁgr, T ﬁs}ﬁgt put from opti cal
sensor 234 (siaimabsi$UT) is al so used to detect cl arrpl ng errors between
clanper 1009 and turntable 102. Referring now to Fig. 65, si gnal ouT
goes | ow (L) wirstraddosedombpgsiitidngof 8ditl diskobl®el®, separ at e beyond t he poi nt

where a | arge-di aneter di sk can be supported between timng belt 14 and -
friction belt me¢ansfopwanspoxsingrald disk fthinssagkfitse positiom ta said sepovd ppsition; f or

the determ nation of other positions of |oading plates 81L and 81R Mbvi ng
lateral |y frorfeanssconapeied feaidehassisofer syprordng said diskduring acsanspogtingnd

counting | ses,of signal L. PULSE, position PCS.4 is identified.
Positionsd}‘ﬁ@gfu by, saidygeans, fqr tf‘%‘ﬁﬁ"g?@gvt ed, respectively, by 13, 76, 83 pul ses

- of I di d I
posi t on PGS, A Tedis 1o gt tvﬁfgpﬁ%%k‘i_‘n@ent%la?é%%ﬁé R qfticRse é@ﬁ@lﬁa ly
defined Wltl?retsﬂ&t % @ﬁl& chassis;

said disk having one of at least two substantially different diameters;

said at least one movable element having means for moving to a first engagement
position when said disk has a first of said two diameters and to a second engagement
position when said disk is a second of said two diameters;

said means for transporting being connected to said at least one of said movable
elements;

a mbtor, fixedly mounted on said chassis, for supplying a motive force to said theans
for transporting, said motive force enabling said transporting;

means for moving said at least one of said movable elements from either of said first
and second engagement positions to a release position; and

ﬁleans for supplying said motive force to said means for transporting.

10. A device as in claim 9, wherein said means for supplying said motive force to
said means for transporting supplies said motive force to said means for transporting
irrespective of whether said at least one of said movable elements is in said first engagement
position or said second engagement position. |

11. A device as in claim 10, wherein said at least one movable element has means
for engaging said disk when said at least one movable element is in either of said first and
second engagement positions and for releasing said disk when said at least one movable

element is in said release position.

* [+ L M s _.*



151 a base plate.154, and a stocker body 150. Stocker .plates 152A- 152D are
insertably affixed in respective 'slits of - st ocker: body 156—Sheets—153,—ef-

the non-woven ¢lioth,. the same used as a case lining.to p
di sks, i-s- adhesivély bonded to taop and bottomsurfaces O;rf?& e el B K placed

152A- 1520 and- top;.:-_.p'-l'at e 151. Sheets-153 are fol ded-and wra‘ H&MHH lpm
forward:ends . of :stocker pl at es 152A— 1®2D and top pI ate 15 I8 K TR 1
reanany supports - ____“, S ) o o029
12 A devxce as in claim 11 wherein sald means for supplying said
motive force to said means for transportmg includes means for supplying said
motive force to said means for transporting irrespective of whether said at least
one of said movable elements is in said first engagement position or said
second engagement position. N
13. A device as in claim 12, wherein said means for supplying includes
an extensible transmission.
14. A device as in claim 13, wherein said extensible transmission

includes:

| THiS SHEET H&S BEEN
REPLACED
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a‘total of four disks (not shown in the drawing) ‘at a pitch of 3 nm between
-top plate 151 and stocker plate 152D. A first stored disk is inserted '
between top plate 151 and stocker plate 152A. A‘isecond stored disk is
stored between stocker plates 152A and 152B. A third stored disk is stored
bet ween stocker plates 152B and 152C. A fourth stored disk is stored '
bet ween stocker plates 152C and 152D. A shaf t Thigheet ed
upwardly frommain chassis 90, is inserted in a bearin ﬂ HF

stocker 1011 along a vertical path of novenent. Nuts 1 164L
I's hidden in the draw ng) engage screws7167L, 167R that rotate on shafts
165L, 165R, respectively, projecting upwardly frommai.n chassis 90. Thus,

rotation of screwsirdGild sedShdRIFRURS eVl | L ocker
vertical transfer lrrechansiesm 1(%%@,ﬂfga?g?%gﬁ%er%%\}vaé‘{eo@%e?w&ﬁq élcfrﬁ.’l’ves

. screws 167R, 167L.said fixst and 2&dpd slgmpoxs being hingealsly dnhteiddnested ansaid chassi s
90, has a rotating shaft with ress-fitted wormgear 62. A gear nenber
169, rotatabl Wts‘ﬂ%ﬁé)?ts@& f‘%t %’H_ﬁqe?’mi‘gﬁlf’mﬁﬁ'é; a gear 169A, on an upper
portion thereof, tatakst foRRHBTIMhANR I SB6R efdof sAIdTREY eldfl d?ﬁriﬁ’gl*r ower
portion of gear nenber 169 neshes wth a gear 167A attached to sCrew 167L.

Gear 167A neshareckid e saidymator168L. Gear 168L meshes with a géar 166 which

art acnod to sr ow et Bt et SRR SR NI BoM BBl | s

means for transmitting said motive force of said motor through said

first rotating element to said second element, whereby said second element is
driven by said motor; aﬁd

means for supplying said motive force through said second element to
said means for transporting. -

15. A device for transporting a disk with a disk size and an edge from
an insertion position to a first position of said device, comprising:

a chassis; i

a disk transfer guide;

means for movably supporting said disk transfer 'guide on said chassis;

means for hoiding said disk transfer guide in a receiving position in
preparation for receiving said disk; |

said disk transfer guide including one of a first means for engaging said
edge at a first point thereof and a second means for engaging said edge at a
second point thefeof;

another of said ﬁrs; and second means for engaging positioned opposite

said disk transfer guide;

 said first means for engaging including a first longitudinal surface
adjacent said edge at said first point; '
said second means for engaging including a second longitudinal surface
adjacent said edge at said second point; '

said first and second longifudinal surfaces being substantially parallel;
———————.'—/___

N



stocker 1011, and countercl ockw se rotation of- screws 167R and 167L rai ses
A shutter menber 173 rotates.:on a shaft projecting
upwardly frommai.n chassis 90. Shutter nenber 173.has a gear 173A, on its
| ower surface, that meshes wih a gear 168A coaxially connected to gear
scedl 73 1S detected by optical sensors 238

_stocker 1011.

169L. Rotati on of THRYke:ias BER

and 239 and used t

st ocker 1011.

173 and slits S1-$4
degree. I nterval s. Shutter piece 68

M1653-52.C

means for shifting said disk transfer guide, in response to an insertion
of said diék, by forcing said disk transfer guide to one side by said edge, an
amount of said shifting being dependent on said disk size;

means for urging said  disk transfer guide toward said another of
said first and second means for engaging whereby said disk edge positively
engages said first and second means for engaging;

said first and second longitudinal surfaces having respective longitudinal
axes and extending at least from said insertion position to said first position;

drive ‘'means for moving at least one of.said first and second
longitudinal surfaces along said longitudinal axis thereof, whereby said disk is
transported from said insertion position to said first position;

. a motor fixedly attached to said chassis; and _

extensible means for transmitting a motive force of said motor to said
drive means to enable said moving said at least one of said first and second
surfaces. |

16. A device as Iin claim 15, wherein said extensible means includes a

pair of elements linked by a hinge, each having a train of gears rotatably

. mounted on said each of said elements, said trains being drivingly connected

at said hinge.
17. A device as in claim 15, further comprising:
.. a i)elt having a surface;
first and second supports for revolvably supporting said belt; and
said first longitudinal surface being a portion of said surface.
18. A device as in claim 17, wherein said extensible means includes:
a pair of elements linked by a hinge;
each of said pair hé.ving a train of gears rotatably mounted on said each
of said elements; '
said trains being drivirigly connected at said hinge; and
a gear of said pair of trains being connected to one of said first and

second supports.

e vertical novenent and position. of
A sh projects froman edge of shutter

nmber 173 divide shutter nenber 173 at 90

menber
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30° 173B and slits S1-S4 are detected by optical sensors-238 and- 239,
fespectively, on a disk |ock base 155. . Opti cal sensor 238 enerates

a stocker reference position signal (S . REF), vvhen shut aced
interrupts a |ight beam generated and det ected by optical m H
Signal S . REF goes high when stocker 1@l is brought to

di sk hol ding position POS(1). POS(1) of Stocker 1011 corresponds to an

alignment of tbe Aligidk dlsHbitfis IRHee S NREGrtn radah@tlﬁv ]a&‘iQE'sﬁEQﬁH% plate.
sid :

152A with a disk transfer posrtion. i.cal ‘sen 239 generates a

stocker pagd,tft@n asiifiition PositidiID)a ﬁﬁap&lﬁd;ﬁref sdid déce, Jdainbri@ﬁfgses one of
posi tions OS(l) PCS(4), the signal goes low (L). Thus position POS(1) is
det ect ed by mfirstreapdtsecost disk eansferguidesg until signal S . POS goes |ow (L)
after signal S. REF goes high (H). The remaining positions POS(2), POS(3),
and POS(4) ar @ adessis;t ed nmovi ng stocker 1011 further and counting second,

third, or fourth changes in signal . PCS, respectively Referrlng
to Figs. 12, 3aeansfor mgvably wmmq&saldyﬁ@ﬁéﬁkm@wmdsmﬁém chagsisks, hel d

in stocker 1011, fro Vi ng. .0 f stocker ., An,
means for rT1]10r18mg Sgld f'ilrst 8’ sk trans(fer gui e m 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
point of said edge;

~ said second disk transfer guide including second means for engaging said edge ata’

second point of said edge; ‘

engagement of said edge 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 inserting said disk, from oufsfde' said device, between said first and second
means for engaging, Whereby said first disk transfer guide is shifted to one side, an amount
of said shifting being dependent 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 and second disk transfer guide from said
insertion position to said first position; . | |

a metor fixedly attached to said -chassis; and

extensible means for transmitting a motive force of said motor to said drive means to -
enable said moving said first means for engaging.

20. A disk transfer device, comprising:

a chassis;

first and second disk guides connected to said chassis, at least one of said first and

'second disk guides being movably connected to said chassis;

THIS SHEET i S BEEN
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upper di sk I ock shaft 158 projects dowmwardly froma | ower surface of top
gover 3. Upper disk lock shaft 158 passes throough spindl e holes of di.sks
stored in stocker 1011. A lower end of upper disk |lock shaft- 158 ext.ends to
a position slightly (0.8 nm above an upper surface of a disk D being '
transported into stocker 1011 as shown 4y Fig. 55. Upper disk lock shaft
158 prevents novenent of the di sks above the disk D being transported.

Figs. 53 and ﬁéﬁ?@fé&@f‘%ﬁgﬁg stiofle BPSdid 28t BP36dond Bk %\na@gtowamﬂﬁoék

shaft 158 does no any of .the disk spindle holes w

st ocker olfsklof shid Meeindiceknd okl gahRbt 156 projecting upward from nain
chassis 90 is coaxially aligned with upper disk |ock shaft 158.
- Lower di sk | aaid filsahnd ddednd diskpuides having micaid ok reéeidiing land suppdrdng a Hisk

.permtting lower disk |lock shaft 156 to nove vertically. Lower disk |ock
shaft' 13Bercbeiwseby fercingsaidatideast ont obsaidificst and sedond Kigkogiidésda a tespective | ock
side to separate said first and second disk guides sufficiently to allow said disk to fit
between said first and second disk guides; |
" means, on said one of said first and second disk guides, for moving said disk along
said disk guides; |
said means for moving including a motor fixedly connected to said chassis; and

means for drivingly connecting said means for moving with said motor.

_—
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3F position, a tapered upper end of |ower disk |ock shaft 156 fits into
upper disk lock shaft 158 (see Fig..,53). 1n the: unlock position, |ower disk
| ock shaft 156 is |owered away from upper disk |ock shaft 158, creating a
gap between upper and | ower disk |ock shafts 158.and 156 t hrough which a

di sk can pass (see Fig. 55). A spring 159 inside |lock shaft 156 applies an
upward force on | ower disk |ock shaft 156. A sheet 157, of conpressed

urethane, is attached to the DISRETRANSFERRING DEWECEdi sk | ock shaft 156 to .
hel p avoi d possi bl e di sk danage. To raise and | ower |ower disk |ock

shaft 15@BSFRACTock nechani sm 1013 includes a |ock rel ease arm 172
rotatably supported by a shaft 183 of disk |ock base 155. Lock rel ease arm

172 has a pr edscompat diskqrlayerRhangen forasogupgetsdision@?) &srvthdnm&le(ﬁaqdatq kalf ons
156A at a base of |ower disk |ock shaft 156. Spring 178 applies a cl ockw se
r ot at i ng height disk glrivg drrip dacgersior semputeppeyipherals. e fx disle ither eénH4tln@1 o3-dé2 of

spring 159 thereb or Ci r dISk| shaft 156 to its | ower npst
pgsm?onS(‘;!?llneql@yyf t'gecgtgr ?Xﬁ@,ﬂcﬂp@ﬁoﬂe at opposite contact points

on its edge, between lateraily movable left and right-side disk guides (9, 11). The disk's
left side is frictionallf engaged by a belt (14) revolved on the left-side disk guide.. The
disk's right side rolls along' a fixed wall on the right-side disk guide. The belt (14) slides
along a rigid wall of the left-side disk guide that prevents bowing from pressure exerted by

the disk's edge. A motor that drives the revolving belt (14) is fixedly mounted on a chassis.

Fig. 13
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And r-daM gui ded by integral guide grooves 96C, 96C that engage pins 97 on
mai n chassis 90. A rear-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 countercl ockwi se against the force of spring 178. An engagenent
portion 96B on a lower surface of relay pjgate 96 engages with a cam surface
75D, having surfaces Cl-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 DOMN 2, engagenent
portion 96B of. relay plate 96 is engaged with surface Cl1 of camsurface -
75D. In position DOMN-2, as shown i.n Fig. 53, lock release arm172 is
rotated to a position in which it exerts no dowmward force on | ower disk.

| ock shaft 156.. Thus, in position DOMN- 2, lower disk |ock shaft 156 is
seated in upper disk | ock shaft 158, the |ock position, held there by the
force of spring 159.




=

32 1. When sliding plate 75 noves toward the right side of housing
1000 (toward the up position of optical nechanism 1006), engagenent portion
96B of relay plate 96 foll ows sloped surface C2 of cam surface 75D, noving
relay plate 96 toward the front of main chassis 90. As engagenent portion
96B foll ows sloped surface C2, |ock release arm 172 rotates ¢l ockwi se under
the urging of spring 178, forcing | o4 di sk | ock shaft 156 gradually
downward. \Wen sliding plate 75 reaches a position DOM-1, shown in Fig.
54, engagenent portion 96B of relay plate 96 rests on surface C3. Lock

rel ease arm 172 halts at the angle shown in Fig. 55, and |ower disk |ock
shaft 156 is held at the unlock position, permtting disk transfer.

As sliding plate 75 is translated further to the right side of housing

77B 77L
1010




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 di sk | ock shaft 156 begins noving upwardly under the urging of spring
159. When sliding plate 75 reaches a position UP-1, shown in Fig. 56,
engagenent portion 96B is held by th% ﬁgproxinately central area of sloped
surface C4, in which | ower disk |ock { aft 156 noves upward to the position
indicated in Fig. 57. Wien sliding plate 75 reaches a position UP-2,
engagenent portion 96B engages with surface C5, which is aligned with
surface Cl. At this point, as showmn 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 |ock shaft .
156, indicates when JQ@2.di sk | ock shaft 156 reaches the | ock position.
Shutter 156B interrupts a I'tsght beam generated and detected by an optical
sensor 229, attached to disk I’'qck base 155 when | ower shaft 156
is at the unlock position. ti al sensor ? i

(D. LOCK), which i.s high when | ower di 2k 8,
posi tion. Wen sliding pl 75 is_a itiod ) i on DOMNN-2,

| ower disk |ock shaft 156 2
However, if disk Dis not posiTi
| ower disk |ock shaft 156

©  FIG-3



33 dikk lock shaft 156 is bl ocked by disk D, preventing it from reaching
the lock position. If disk locking is not properly achieved, vibrations can
cause disks to shift out of place within stocker 1011, possibly causing
damage to the di sks by | ower and upper disk | ock shafts 156 and 158 which
nmove vertically.-within stocker 1011. Signal D. LOCK is used to detect such
di sk-1ocking errors. Ref erri ng4{% Fi gs. 60-64, a disk insertion
error preventing nmechani sm 1014 prevents errors during insertion of disk D.
A shutter 120 rotates on a




shaft 4129 rotatably supported at either end by bends 80F, 80F projecting
from |l oading chassts 80. Flaps 120A, 120A, projecting radially froman axis
of rotation of shutter 120, block insertion aperture 1A on front panel 1. A
pi ni on gear 120B, subtends a 180 degrée arc about the axis of rotation of
shutter 120. Material, such as felt qiggonpressed uret hane, is adhesively
bonded to the surface of flaps 120A, A to prevent abrasion of the top
surface of disk D, since the top surface of disk D engages flaps 120A
during | oading and ej ecting operations. A shutter arm 121 rotates on
a shaft 122 projecting perpendicularly fromthe. | ower surface of | oading
chassis 80. A spring 125 urges shutter arm 121 in a countercl ockw se :
direction, as viewed fromthe top. A rack 121A on the bottom of shutter arm
121 nmeshes 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 wth side surface 121B of
shutter arm 121 responsively to nmovenent of plate 81L. Ref erri ng now
also to Fig. 65, %«i angl e of shutter 120 changes r%mnswely to the
position of |oadin e 8lL. Referring to Fig. 60 en | oadi ng pl ates
81L and 81R are positioneq at disk receivinz‘$05|t|an .1, pin 123 of

| oadi ng pl ate 81L rotat t he urgi ng of

| oadi g plate 8L Lot ot B T R Z e
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rotate’ toward the outside of the device, noving it to the open position.
This allows a disk to be inserted into insertion aperture 1A

34 The insertion of disk D causes |oading plates 81L and 8lR to
separate. As loading plate 81L noves to the left side of housing 1000, pin
123 noves away: from shutter arm 121 permtting spring 125 to rotate shutter
arm 121 countercl ockwi se. As shutter 6484 121 rotates, flaps 120A nove

downwar dl y




unti | they rest on the top surface of disk D, as shown in Fig. 64. Pin 123
continues to nove away from side surface 121B of shutter arm 121. Once di sk
Dis driven by disk transfer mechani sm 1001 conpl etely inside the disk
player, flap 120A is released to a close position in which shutter arm 121
is rotated counterclockwi se to a position where its side surface 121B
engages with bend 80F of [ oading chasé/® 80. Wen shutter 120 is in the
cl-ose position, disk insertion through insertion aperture 1A is prevented.
Shutter 120 cannot rotate past the close position in which flaps 120A poi nt
downwar dl y because an arm supporting rack 121A is supported by bend 80F,
preventing further rotation of shutter '120. Thus, insertion of anot her di sk
i s bl ocked. : A shutter piece 120C, on the upper part of shutter 120,
interrupts a |ight beam generated by an optical sensor 235, on | oading
chassis 80, to detect the closure of shutter 120. The cl osure of shutter
120 is indicated by shutter close signal (S.CLOSE) generated by optical
sensor 235. Signal S.CLOSE goes high when shutter 120 cl oses.

Referring now also to Figs. 7, 16, and 21 the change in signal S.CLOSE to
high (H serves as a reference positiorf {of 058 transport within the disk .
pl ayer. The di sk transfer position is def iRounting the number of
pul ses fromthe output (signal L. PULSH) idral sensor 232 descri bed
above. Wien a large dianeter disk Dis | and transported to

~12A

~12A

11F

5 3 )
s [/

N
11E




pbsitibn P1, flap 120A falls away fromthe 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 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 aregssunted. 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 same signal




Réferrfng to Fig. 67, a drive control circuit 1015 includes a system
controller 300 (preferably a-m croprocessor) having a ROM a RAM and an 5
interface circuit. Controller 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 | op8adi sks stored in positions 1-4 of
stocker 1011, respectively. Controller 300 is also connected to a
conputer 303 via an interface circuit 302. Controller 300

i npl ement s nmechani sm operati ons correspondi ng to node 10 key entries -
and commands from conputer. 303 accordi ng progranmm ng described in
the flowharts. of Figs. 68-81. Opti-cal sensors 232, 235,
234, and 236 applggzﬁénals L. PULSE, S . CLOSE, QUT, and IN
respectively, to &smtroll er 300. X 4800 generates and
appl i es signals FRONT- A to
control cause drive not 2 t and rear
respectively, and to calised HE X Q ‘ se | oadi ng pl ates
81L and 81R, respectivefs B &4 appl | a drive voltage
to drive not QXK ' fl a drive .
vol tage is ap P ' L 2y ate timng
pull ey 15 cl ockw 2PN i )3, A7, a drive

rotate timng

voltage is applie 0 by th si I
0 signals go

pulley 15 in the countefc

high (H), the oqEﬁﬂé f

184A
184
1848

233




circuited to el ectromagnetically brake notor 250. When both signals are | ow
(L), the output of the notor drive circuit is an open |lead state to all ow

t he 25 notor 250 to freewheel. . - Optical sensors 237
and 233 apply signals P . REF and P . PULSE, respectively, to
controller 300. In response to signals P F and P . PULSE
controll er 300 generates and applies sig% I's P. UP and P. DVN to
notor drive circuit 305, to control the position of sliding plate 75. Nbtor
30 drive circuit 305 outputs a predeterm ned drive voltage to notor.

251 of optical -

153 252 SYE—1e7L !
. ’¢ Oy 1674  167R

|
oL B 166

168R

.y D
...............




36 nechani smvertical transport nechani sm 1007 of Fig. 10. \Wen signal P.UP
goes high (H), a drive voltage is output to nove sliding panel 75 toward
the right side of housing 1000. Wen signal P. .DWN 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. OWxg4go high (H), notor drive circuit
305 is short-circuited electromagnetically brake notor 251. Wen both
signals are low (L), the outputs are put in an open lead state to all ow
notor 251 to freewheel. Optical sensors 238, 239, and 229 apply _
signals S. REF, S. PGS, and D. LOCK, respectively, to controller 300. In
response to these signals, controller 300 generates and applies. signals
ST.UP and ST. DWM to notor drive circuit 306, which drives notor 252 of
stocker vertical transfer nmechani sm 1012. Wen signal ST.UP goes high (H,
a drive voltage is output to nove stocker 1011 up - Wpen signal ST.1
goes high (H), a drive voltage is output to nove downwar d. Wen
both signals are high (H), the output from Wt /806 -is
~short-circuited, electromagneticall gQraki h signals
are low (L), the notor | eads are openegd¢to permt nntoﬁ@ﬁaz tdg freewheel . _
When a power supply is off, control e 00 is connected to-d backup power
supply (not shown




in the'drawing) so that flags in nenory 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 other usual operationsjiajgy perforned, the signal is.sent to
conputer 303, which is connected externally, via aninterface circuit 302.
Based on a servo error-signal, obtained fromoptical pickup 2, servo
circuit 308 controls a focus servo, tracking servo, and feed servo of
optical pigap—2_This control causes a ljght beam generated by optical

pi ckup 2, fo foll ow dat ' ng circu 307
and servo |
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37 circuit 308 are connected to controller 300, and control operations are

performed based on the operating node. _ Referring to Figs. 68-81, the
letter, n, denotes the stocker positign (i.e. n=1, 2, 3, or 4). Four flags,
D. FLA(Krn (D. FLAG(1)-D. FLAG(4)), one for each stocker position, indicate

the presence of disks in respective on¥¥84f the hol di ng 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)-PCS(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 Yal ue of ¥ f ah ) 6&%”5 a qi.k ip POS(py) is a
smal | - di affet er "di skyiFon; nd S. HuAG(1) are b@th set
to 1, thenfla snall-dlanen ' -qs t¥on POS(]) of

t he stockef

S‘t\.i

of the

devi ce. Afla M R isin
" the disk rscepvhngnst' s Hrought
to the ejefft posrrion;~-a 19 and_24' ] EJECT

When di sk

-
-
-
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D: d i$ clanped and | oading plates 81L and 81R are brought to the open
position, as shao in Figs.-17 and 22, MFLAG is set to STAND-BY. Wen the
di sk is brought ‘to stock position and. |oading plates 81L and 81R ar.e
brought to open position, as shown in Figs. 18 and 23, MFLAGis set to
STOCK. In the stand-by state, M FLAG il&/8&t to PLAY when disk 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
i ndi cated by correspondi ng settings of MFLAG The follow ng table -
sunmmari zes these nodes. The nodes shown for each nmechani smare not - '
necessaril }} conprghe e rating
nodes signfll led b
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38 Disk Transfer Mechanism 1001 State Description Receive Di sk
receiving state with | oading plates 81L and 81R in disk
receiving position POS. 1 shown in Fig. 13. FE ect
mechani sm 1001 supports disk D, d betWween

friction belt 12 with the disk at jdygseject

D sk transfer
timng belt 14 and
_position, where it-

can be renoved as shown in Figs. 19 and 24. Open D sk
-transfer mechanism 1001 is in the open position, _ PCS. 4, where
timng bel't 14 and friction belt 12 are : _
W N ::.I )
L © 3l RH
:'s_l1l w3 |:
P r
] ty (1]
! ty [ ]
] 1 [
! 1 []
1 1] ]
1 [} [}
1 1y [}
! n [
PR i
b "
oo 6 PULSE 4
,-....:_..._.:I \| D ——————— T wal — L L} :
‘ :?“\ 14 _\/”' - RN T
T AN X \\( P2 I
; ::'/\:‘( R N Pl,'lt' H
: : : “ AN ;" . 4’," :
] B Y SN
: :: AN ‘s ‘\ :
R AN 7L 127 2N |
i AN o '
(e i R LI ag— e
T 128 o SN
LY N Xt %
R ey ¥
E ¥, 78 :
D Hok 3 '
' Ll |
N = —~ 3
1 ] T
iR [NB
Y 77L 234
P\ s8Il -
[N v
oo
: :J: \‘s
—— _— .
',.l. S ra
-:. ‘ 3
|
!
N
W

811



" separated fromthe outer perineter of disk D, d as shown in

39 Loading

Description

17 and 22.

Fi gs.

Pl at e Openi ng and d osi ng Nbchanisnllpo4 State
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O’L] i

Rack nmenber 87 is engaged wi t-h tinihg pul I ey 15 keeping
di sk transfer .

mechani sm 1001 in the open position PCS. 4 as

shown in Fig. 29. Of Rack menber 87 is noved away fromtim ng
pul l ey 15 as shown in Fig. 25. Danper Lock Mechanism 1008
State Description Locked 1784 i cal nechanism 1006 is | ocked to
base 40 a shown in Fig. ' 30. Unl ocked Optical nechani sm

el astically supported by

1006 i s unlocked from base 40 and
44 as shown in Fig. 33.

| ower danpers 41 and upper danpers
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40 Sliding Plate
mechani sm verti cal

75 Position State Descri ption
transport mechani sm 1007 has

DOM-2  Opti cal
| oner ed

opti cal

mechani sm 1006 to the down position as

shown in Fig.

43.

UP- 2

Opt i cal

mechani sm verti cal

18/84

transport nechani sm 1007 noves
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réisedfoptical mechani sm 1006 to the up position as shown in

Fig. 49. danper Support Mechanism 1010 State Description 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

Cl anper 1009 is supported at the support position shown in -

Figs. 42 and 43. D sk Lock.Mechanis /813 state - Description Locked

Lower disk |lock shaft 156 is in a |lock position as shown in
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41

Preventi on Mechani sm 1014 State
Positioning of flap 120A is naintained at the angle

20/84
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M -
. T )
1 ] -
o P [ b !
~w 11 nwn !
" . { 1| = N o
n - 2 Y o AKv t I
= X 0 |l i
& - N L i L
. X b I
m — R [ whebulatatotal “""'l..ﬂ"“d lllllllllllll )llVﬂ'ﬁQl-l ‘l\ Y llllll!l\L’&.lln Ih-\
N \\\ llll [¥7] P ) p Lo ™ \AI’ ~) "
\\\ ll. n M\ lll .3 !
Ve . mM Ve v ) 3
; . . IR
S’ o _ /4 \ *h !
K v K N \ * :
¢ \ 7 -t \ N, “
/ A \ \
J K \ \ '
— \ 4 f \ / “
F v \ \ 4
) Y
\ _3. ( \
1y
\ ]
' ),
: ©0 “ !
H)
\ = ._.. ]
u b = | Y !
\ .> !

‘%,

.-
~
e
P
-
., PB
s
~
~ -
~
S
-

¢

\
]
A
'
'
'
1
t
{
{
1
1
}
]
A
N
I
H X
Y
il N\
1 L
1
’
i
i1
1
r’/
1
1
1
|‘~\
4 ™y
I’,I
T"’
'I
y
K]
h
i
[
,\
\
\
l \
X:‘
TTIKN

1
[}
]
]
1
1
'l
i
Iy
1
]
1
1
1
]
™
1
[}
1
t
L ]
(I
[N
-
]
T

———d
[]

-t s oo

0

o o e = e e om o B

81L—
[0

FlG-21

/

52 and 53.
ML653-52 Disk Insertion Error

Fi gs.

Description
at whi ch

22



fiiap 120A of shutter 120 engages with the top.surféce of disk D
as shown in Fig. 64. C osed Shutter 120 is in a fully closed position

preventing the insertion of a disk into insertion aperture 1A-
allowing a

(see Fig. 63). Open Shutter 120 is in the open position,
di sk to be inserted into insegxfguon aperture 1A as shown in
Figs. 60 and 61 Mechanism States in Mddes |Indicated by M FLAG
Qperati ng Mobdes - M FLAG Mechani sm READY EJECT
PLAY/ STCC . ‘STANDBY _K
1001 Recerve——Euot Cpen —Open 1004
O f O f. On n o
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Support
1014

Unl ock 75
Lock
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Unl ock
UP- 2

ReLéas
Cl osed22/84
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Lock
Rel ease
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42

executing a main routine that
as descri bed bel ow,
i nsertion aperture 1A of front panel

event,

When t he pome}'supply I's turned on, controller 300 begins
| oops through steps S1, S3, S5-10 unless an

i s detected.

1,

When disk Dis inserted into
t he .outer edge of disk D presses

against timng belt 14 and a disk guide23/8 As the disk is pushed in by

t he user,

pl ates 81L and 81R are forced apart,
noves allow ng spring 125 to rotate shutter arm 121 countercl ockw se.

arm 121 closes shutter

rotation of shutter

It slides against disk D until

devi ce.

the outer edge of the disk slides against disk guide 11E,
on | oadi ng pl ate 81L,

and pin 123,
120. Shutter

similar material) adhesively bonded to the periphery of flap 120A.

If a disk is inserted as far as position PO (shown in Fig.

di sk and i
- 236

| oadi ng

The.

120 is hel d open as
disk Dis inserted conpletely into the
The disk is protected from.danage by the conpressed urethane (or

14 for a large

sensor

p Fig. 20 .ori§qall-dianeter di sks), the-output of optical
' S A ' I
F-D—'-——-“ : E: Pa : T
A ] it : 'f' h
A 1 H 5 ’
v . 1 !
"\ ] 1 s 4
N 'K [ 3
\Y K t! 1 4
N1 1 ' '
b L | 7
N 1 ] ol
AN H | S
) "l H
L) 1.7
1 4
] 'l 1
1 L)
e (s P 7 | — =
< e [
: fof ; ? E{@: |
; i L \
A / ; v
S —— OB I QO I
H { | T
Th 1
é EE‘\‘ ’ l:i
[HAN — -~ ]
81L\\§ ﬁ.\ ///// \\\\\ ’/E 81R
HEE &=l
1 3! \ x :
- N re !
(@il S T o >
lmlm;mnij
::l:CICIi]
‘ N
15 & / ~11E
P9 SuLSE ~
259 PULSE 105 PULSE

\%J/~
FIG—24'



(signal IN goes high (H) causing-the control programto branch from step
Sl 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. fol | ows.

First, controller 300 outputs a high (H state at signal REAR at step S20.
Control then |oops at step S21 till siagysd S. CLOSE goes high (H),

I ndi cating shutter 120 has cl osed. The high |l evel (H) output by signal REAR
causes tinmng belt 14 to be rotated countercl ockwi se, rolling disk D, d

cl ockwi se 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
| arge di sks or-position P6 in Fig. 21 for small-dianeter disks); flap 120A.
of shutter 120 drops fromthe upper.surface of disk D, d to t-he cl osed
position. This causes the output fromoptical sensor 235, si.gnal S.CLCSE,
to go high (H. Controller then checks signal IN at step S2 j If signal I N
is high (H at step S22, indicating a snmall dianeter di sk, ntroller 300
-sets small-dianmeter disk flag S. FLAGn) to 1 at step S23, gre n is an
internal nenory variabl e whose value is set to represent thg|current

st ocker position. Cbntroi‘tgen advances to step S24 where ’ -
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43 di sk presence flag D.FLAGn) is set to 1. At step S25, controller 300
returns signal REAR to low (L) and sets signal FRONT to high (H). Control

| oops through step S26 until signal S. CLOSE goes |ow (L). When
signal FRONT goes high (H), timng belt 14 of disk transfer nechani sm 1001
begins rotating clockw se, noving disk2B/84d toward the front of the disk

pl ayer as the disk rolls counterclockwi se. Disk D, d forces shutter 120
open toward the outside of the device. Wen signal S. CLOSE goes |ow (L),
controller 300 returns signal FRONT to low (L) and sets signal REAR t'o high
(H at step S27. At step S28, controller 300 waits again for signal S.CLCSE
to change to high (H. As a result, timng belt 14 is again rotated -
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count ercl ockwi se, and disk D, d noved toward the rear of housing 1000 as
disk D, d rotates cl ockw 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. PULS
E) fromoptical sensor 232 by increnen26/84 an internal count variable once
for each pulse of signal L. PULS E. At step S30, controller 300 checks to
see if S.FLAG n) has the value 1, indicating a small disk. If S . FLAGnNn) is
0, indicating a large disk, then, at step S31, a value of 6 is stored in_an
internal nmenory variable, SET. If S.FLAGn) is 1, indicating a

smal | -di anet er- di sk, then controller 300 sets variable SET to 46 at step. .
S32. At step S33, controller 300 conpares the internal count variable with
the value of SET and loops if SET is higher than the internal :count

vari able. Once the internal count variable reaches the val ue SET,

i ndicating that disk D (d) has reached pagsition P2 (P7 for, smglll disks),
control proceeds to step S34. At step S3g signal FRONT and si gmal REAR are
set high (H) for a preéscribed period (5 ec) electromagngticglly braking
notor 250, stopping its rotation abruptly” As just |des¢yi bed, the _
initial |oading operation begins when a sk is inserted tihro gh insertion .
aperture 1A. The disk is drawn into the & sk player and i fjed]fately brought

partly outward again befodP\heing drawn thward to
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44 t he' pl ayback position 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 of timng belt 14, it is essential
that the reference position be reliablzz/86 place the disk in the playback
position accurately. By bringing the disk out, under the control of the

di sk player, errors due to misregistration of the disk during initial
insertion can be elimnated. For _ -
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exanpl e, 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 wll result. Bringi?g é&e disk up to the registration

poi nt, under the control of the disk p 9 , permts a repeatable and
accurate reference position to be obtained before noving the disk to the
internal position. In this way, the disk is noved accurately to position P2
for large disks or P7 for small disks. Control proceeds fromstep~ -
S34 to step S35. |In steps S35-S39, controller 300 rroves sliding plate 75
fromposition DOM-2 to position UP-. 1. At step S35, controller 300 sets -
si.gnal P.UP to high (H causing a drive voltage to be output t0 nove
sliding panel 75 toward the right side housi ng 1000. Cpntrldl | oops

t hrough step S36 until the output fromagptical sensor 237 (sijgnal P . REF)
goes low (L) indicating that sliding plate 75 has shifted|to ftlhe reference

position signalled by optical sensor 23% Referring nonenfarifly to Fig. 66,
the reference position of sliding plate®5 is just to theprignht of position
DOMWN- 1, between position DOMN-1 and posiqion UP-1. hi | pddli ti on of -
sliding plate 75 plate 40, optical nmechani sm 1006, {s i fjhe |Up position.
Addi tional ly, |ower disk shaf tad56¢Ps in the u osijt]i on.
After signal P . REF goes L a prgfes is .begun in stlep]|S37,f in
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whi ch an internal counter variable is incremented for each pul se.of signa
P. PULSE. The internal counter variable is conpared with the nunber 27 at
step S38. Control |oops through step S38 until the counter reaches 27.

45 Referring nmomentarily to Fig. 66, during the |oop through step S38,
sliding plate 75 noves fromthe referepgggposition to position UP-1, during
which time base 40, with optical nechani sm 1006, noves to the up position
and
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| oner di sk lock shaft 156 noves partially toward the | ock position. Wen
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.DOM go
high for 50 nsec, el ectromagnetically braking nmotor 251 to stop it quickly. -
Disk D, d, which is in the playback3gwition, is -nounted on-turntable 102,
because of t he novenent of optical nechani sm 1006 to the up position. Thus,
magnet 105 on turntable 102 attracts cl anper 1009. As shown in Figs.
69 and 70, at step S40, controller 300 checks signal OUT from optical

sensor 234 to determne if clanper holders 77L and 77R are pr-operly clanped
about flange 115A. If clanper holders 77L and 77R are properly clanped, as_
indi cated by a low state of signal OUT, control branches to steps S41-S44
where sliding plate 75 is noved from position UP-1 to p03|t|on UP-2. At
step $41, controller 300 outputs high (H at signal P.UP. At-step $42, )
controller begins increnenting an internal counter variable for each pulse
of signal P. PULSE. Control |oops through step S43 until the counter

vari abl e reaches the value 18. Daming the Ioop<1hrough step S43, sliding
plate 75 noves toward the rlght When t he counter

vari abl e reaches 18, dlng p at™e 75 has reached p05|t|on
UP-2, control -_ ot @oalkd UP and signa
P. DOMN are set to ) f 7N\ Y braki ng notor

251.
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At position UP-2, optical nmechanism 1006 is in the up position, and |ower
di sk lock shaft 156 is entirely in the lock position shown in Fig. 59. In
addition, the lock on optical mechanism 1006 is rel eased as shown in Fig.
33, and racK nenber 87 is brought to a position where it engages with
timng pulley 15 as-shown in Fig. 29. 31/84 |In steps S45-S49, controller
300 noves | oading plates 81L and 81R fromthe support position POS.3 (for
| arge di sks or support position PCS. 2 for

46 . -
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smal | - di anet er di sks), where timng 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 pl &82¢845 noves fromposition UP-1 to
position UP-2, rack nenber 87 noves to cause gear 15C to engage with rack
87D. Thus, as.timng pulley 15 rotates countercl ockw se, |oading plates 81L
and 81R are noved |laterally as described above. At the instant that timng
pukl 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 applled toit. When
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 |oop, the |ateral advancenent of |oading plates 81 L and 81R
causes cl anper holders 77LA 77R @b separate. Wt h the separation of cl anper
hol ders 77L and 77R, the s oort&bn cl angger 1Q§9i:sg%eleased, permtting _
cl anper 1009 to nove under th fgrce of /magnetikc ayfraction, to turntable
102, cl anping the diskssAfdserthtcoutiwalue deadhe t he poi nt
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at whith | oadi'ng plates 81L and 81R are at their npst open (lateral)
positions (PCS.4), signal FRONT and signal REAR are set to high (H for 50
nsec -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 naln routine in Fig. 68. An
error resulting in m sclanping by cl . 1009 can be caused by cl anper
support 115 novi ng upward, spreading apart cl anper holders 77L, 77R, and
causing signal OQUT to go high (H as discussed above. If this occurs,
control branches from step S40 to step S51 in which controller 300
checks a nunber of times an error correction routine (the routine to be ..
described instantly) has been executed. In steps S52-S5h6, sliding
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47 plate 75 is returned fromposition UP-1 to position DOM-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 nechani sm 10063484 owered and | ower di sk | ock shaft
156 is lowered and then raised again to the lock position. At a point just
short of position DOMN-1, signal P . REF goes high (H) and control advances
to step S54 where controller 300 begins countgng signal P. PULSE. Control -
| oops through step S55, until the count value reaches 20, indicating that
sliding plate 75 has reached position DOMN 2, whereupon control- passes to .
step Sb6. At step S56, signal P.UP and signal P.DOMN are set to high (H)
for 50 nsec, electromagnetically braking notor 251. At step S57, controller
300 sets signal FRONT to high (H), noving disk D, d toward the front of
housi ng 1000. Control then proceeds to step S26. Thus, when a -

cl anping error occurs, disk D, d is returned to the front -
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(fhe position in which flaps 120A are open) and the registration procedure
of steps S26-S28 performed again, finally bringing the disk back to the

pl ayback position. This procedure serves to elimnate offsets in the disk
pl ayback position caused by vibration or other causes, resulting in

inmproved reliability in clanpinhg of dissksD d. Referring now also to
Fig. 71, if after three consecutive executions of the error correction
routine beginning at step S51, m sclanping still occurs, controller 300

proceeds fromstep S51 to step S58. At step S58, signal PP.DWN is set to -
high (H causing sliding plate 75 to begin noving fromposition UP-1 to
position DOAN-2. The description of steps S59-S62 is omtted since the -
details are identical to those-of steps S53-S56 descri bed above. In steps
S63- S66, controller 300 brings disk Dto the eject position P6 shown in
Fig. 19 (small-dianmeter 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 :l oops
t hrough step _ .
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48 S65 until the count value 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.-D d i3/8 the eject position, control
passes to step S66. At step S66, signal FRONT 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
mai n 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. 1 (Fig. 13).. The novenent of |oading plate 81L
causes the output from optical :
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sensor' 236, signal IN, to go low (L). Control branches fromthe main | oop
at step S3 when disk D, d is at the eject position (because flag M FLAG is
set to EJECT as described above) to step S4. Control proceeds to step Sl1
if signal INis low, indicating that fhe disk has been renoved fromthe

ej ect -position. Controller 300 then pppgateds to steps S11--S13. D. FLAGQ(n)
and S.FLAGn) are to 0 in steps S11 and S12, respectively. MFLAGis set to
READY in step S13. Then, controller 300 returns to the nain | oop (steps Sl-
S10) at step S5 and continues to nonitor for disk insertion, disk renoval-
ej ect/|l oad key actuation, read commands fromthe conputer, or an absence of
a read command- over a prescribed interval. " The following is a
description of the control sequences initiated when one of E/L key 1
through E/L key 4 is pressed. Briefly, when-an E/L key with the sane nunber
as the current stocker 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 entered pran;jiiﬂjjjﬂjﬂﬂ_Jauﬂpgj fromthe cuarrent] stocker -
position, and if thgre is a dipsk—B—a—n t“c ej-ect—position df the pl ayback

position, then contyoller @) i Q@, noves
stocker 1011 to thé\\ ig
N\ |~
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49 poSition corresponding to the E/L key pressed, and brings the specified
disk to the eject position. If no disk D, d is present in the specified
position, then controller 300 stores the disk that is in the eject position
or the playback position, in stocker 1011. After stocker 1011 is
transferred to the specified position38)8gadi ng plates 81L and 81R are
brought to the di sk receiving position. When E/L key 1-E/L key 4 is
pressed, controller stores a
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cbrresbonding nunber (from1 to 4) in an internal variable, m If E/L key 1
is pressed, control branches fromstep S5 to step S14 where the value 1 is
stored in internal ‘nenory variable 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 variabl e nd control passes to JOB E/L. If
E/L key 3 is pressed, control branches‘%ﬂh step S7 to step S16 where the
value 3 is stored in internal nenory variable mand control passes to JOB
E/L. If E/L key 4 is pressed, control branches fromstep S8 to step S17
where the value 4 is stored in internal nmenory variable mand contro

passes to JOB E/L. At step S70, controll-er 300 checks to see if .
MFLAG is set to STOCK. If MFLAGis set to STOCK, control proceeds to step
S71, where controller 300 checks to see if.the values for mand n are
identical, thereby determ ning whether the E/L key pressed corresponds to
the current stocker position. If the values are identical, controller 300
executes steps S86-S92, in which |oading plates 81L and 81R are noved from
“open position PCS. 4 to a position just short of supoort p05|t|on PCS. 3 (or
support position POS " ZI0or_s Ol anerer NI SRS At —step— COI’]tI’O||€I’

300 sets signal FFK?F’to hlgh. At step S87, controlTg ) begi ns
counting signal L. LSE." (gpn‘ro t hen passes fron1step D §30,if
S.FLAG is 1, indlcék\ng a S|l + o anet er- di sk. n
v
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n
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Cont r of passes fromstep S88 to S89, if S.FLAGis 0, indicating.a |arge-

di aneter disk, or to step S90 if S.FLAG 1, indicating a snall-dianeter

disk. In step S90, 75 is stored in internal variable SET. In step S89, 12
is stored in ‘ ' ' 50

i nternal variable SET. Control |oops through step S91 until the count val ue
reaches the SET value. During the ti md0484gnal FRONT is high (H) (during

t he | ooping through step S91), timng pulley 15 is rotated

count ercl ockwi se, causing it to nove to the right along rack 87D. -
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Thus l'oading plates 81L and 81R are noved nedial |y together. As |oading

pl ates 81L and -81R are brought toward. each, clanp holders 77L and 77R
converge under the urging of spring 128 so that clanper support nechani sm
1010 lifts flange 115A of cl anper 1009 and support it. At step S92, notor
250 is electromagnetically braked for 39,84ec by setting signal FRONT and
signal REAR to high (H). Note that the values 12 and 75 are just short of
the val ues used to count to positions PCS.3 and PCS. 2, respectively. The
reason for using a value in SET that is smaller than the pul se count -
required to separate |oading plates 81L and 81R exactly enough to support
the disk is that if detection errors cause a pulse to be nissed, the -
spacing wll still be small enough to support the disk. Control |l er
300 noves sliding plate 75 fromposition UP-2 to position DOAN-1 in steps
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S93-S97. At 'step S93, controller 300 outputs a high (H |evel at-signal

P. DWN, causing notor 251 to begin noving sliding plate 75 toward the |eft
si de of housing 1000. Control |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
DOMWN- 1, danper | ock nechani sm 1008 Iocﬁg/%btrcal mechani sm 1006 to base 40
and | oading plate open/close nmechani sm 1004 di sengages rack nenber 87 from
timing pulley 15. As soon as rack nenber 87 disengages tining pulley 15, _
spring 127 pulls |l oading plates 81L and 81R together so that timng belt

14 and friction belt N, of disk t r mechanis are brought to _
posi tions in which disk dis _gup 6§e bet weer”t hem The notion of
sliding plate 75 causes |-Owe ské?lyﬂz sh 1156 t o descend, and when

slidin | ate 75 noves be d =
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uP-1, optical nechanism 1006 is noved downward. Control passes to step S95
in which controller 300 begins counting pul ses of signal P. PULSE. Control

| oops through step S96 wuntil 3 pul ses are counted
51 indicating that sliding pI ate 75 has arrived at position DO 1. At step

S97, signal P.UP.and signal P.DWN are ggpgst 0 high (H) for 50nsec, so that
not or _
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251 is'electromagnetically braked. At position DOM-1 of sliding plate 75,
optical nechanism 1006 is |owered and |ower disk |ock shaft 156 is |owered -
to the unlocked position. This permts disk transfer within stocker 1011.
I n steps S98-S101, controller 300 brings a stored disk D, d from stocker
1011 to the eject position. At step S9dsggontroller 300 sets signal FRONT
to high (H to start nmotor 250 to bring disk d, D toward the front of the
di sk player. At step S99, controller 300 begins counting signal L . PULSE
Control |oops through step S 100, until the count val ue reaches 259 -
indicating the arrival of disk D, d at the eject position. At step S101,

si gnal FRONT and sign REAR are high (H) f ec
el ectromagnetical ly brakipg not 250 | p7St eps S10R: S108,
controll er 300 noves slidi te 75(joom ion DOMN-1 the position
DOM-2. At step S102, codﬁ?ol 0 s sigrngl P.UP to high (H) causing
nmot or 251 to begin now sl i (0 pns] toward |t he right side of housing
1000. Control | oops tﬁﬁﬁh h s il sfjgnal P . REF goes low (L),
indicating the arri vaks of N el at e referepcegposition. At
step S104 controller O\set ilgn U440 Igw (L) and|sfdnal P.DWN to _
high (H to cause notor g slNdi ng pl at ~toward the
| eft side of housing 1000. ol o] h step S1¢5.until signal P
REF goes high (H). At step Jjdx roII ]d begi ns cdunti ng
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signal *P. PULSE. Control |oops through step S107 until the.count reaches 20
indicating that sliding plate 75 has arrived at position DOM-2. At step
S108, signal P.UP and signal P.DOMN are set to high (H) for 50 nsec,

el ectromagnetically braking nmotor 251. At step S109, MFLAGis set to
EJECT, and control returns to the mai nygguti ne of Fig. 68. | f val ues
for mand n are not i'dentical at step S/1, control proceeds to step S72
where controll er 300 checks the output D.LOCK from optical sensor 229,

whi ch indicates the position of |ower disk |ock shaft 156. If signal _
52- D.LOCK is low (L), indicating that |ower disk |lock shaft 156 is at'the

| ock position, control . .
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passes to step S73 where controller 300 noves stocker 1011 to position
PCS. m (Recall that m indicates 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 nmenory variable n (whichgygglicates the current stocker
position) . equal to m- At step S75, controller 300 checks to see if
D. FLAGn) is 1 to confirmwhether a disk is 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 a 81R are no om the opep~posi{ion PCS. 4 to the _
support position PCS. 3 r posijfon . fqi/§péFTPg?Z%é&$: di sks), and
disk. D, dis brought to L: [ po$iti oMy _
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T, at*step S75, D.FLAGn) is 0, controller 300 noves | oading plates 81L
and 81R from open position POS. 4 to disk receiving position POS.1 in steps
S76-S79. At step S76, controller 300 sets signal FRONT to high (H)
“whereupon tinmng pulley 15 startd rotating clockw se noving timng pulley
15, and.loading rack 81L, along rack manbhgs 87. At step S77, controller
300 begins counting signal L. PULSE. Control |oops through step S78 until

t he count val ue reaches 82. The rotation of timng pulley 15 with gear 15C
engaged with rack 87D, causes |oading plates 81L and 81R to nove: nedial |y
together. As |oading plates-81L and 81R close, spring 128 brings clanper -
hol ders 77L and 77R together so that clanper support nechani sm 1010
supports flange 115A. \Wen the count value reaches 82, indicating that

| oadi ng pl ates 81L and 81R have arrived at -a position just short of disk

recei ving position
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PCS. 1,  control passes to step S79. At step S79, signal FRONT and signal
REAR are set to high (H for 50 nsec, electronmagnetically braking notor
250. I n steps S80-S84, controller 300 noves sliding plate 75 from
position UP-2 to position DOM-2. The details of this operation are
simlar to the operation in steps S52- %%4 descri bed above, therefore, the

details are not
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53 repeated. Note that even though the result of the operation of steps
S80-S84 is to nove fromUP-2 to DOMN-2, while that of steps S52-S56 is to
nove fromUP-1 to DOMN-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, _ In step S72, if D.LOCK is
high (H), indicating that |ower disk |8284%haft 156 is not at the |ock
position, .controller 300 proceeds to step-S110. As described above, this
situation indicates msalignment of the disk because, if the disk is not _
accurately positioned, |ower disk |ock shaft 156 is bl ocked by the disk. As

descri bed above, 'the sorrection amsm for this Ktionis to- .
transport the disk to a~positi where shytter 1Z0 is opengd and then _
i nward agai n ungt ef erence ition, at whish shutter 120

nmoving it
just closes, is reached. pDi s ééis theE; ved again to the stock
position. At step Sl1¥m Eon 3QQ. Ks the nunmber of retry attenpts
made. In steps 8111-51 , | QngJiplentijgal to those in steps S86-3S92
are carried out, wthoadi t arid’ 81R beiny ngved from the open
position POS. 4 to supRo N : gg )
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position POS.3 (for large disks or PCS.2 small disks). Then, in steps S118-
S122, operations identical to those in steps S93-S97 are carried out, with
sliding plate 75 being noved from position UP-2 to position DOM-1, and
optical nechani sm 1006 and | ower- di sk l-ock shaft 156 being noved to the
down position and the unlock position, 50&pecti vel y. 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. However, in this case, the disk
I's brought to the stock position instead of position P2 (or P7 for snal

di sks). This procedur®&is as foll T{rst, at st , controller 300 .
sets signal FRONT to hi (H), startfflng thsk. tragasfer mechqni sm 1001 so
that it noves disk D, d't hg fifont o F si ng 1000. trol | oops
t hrough step S124 until gNgna .éé_ E g&s|]ow (L), indicating the disk
has pushed shutter 12& gden. 25w Epntroller 300 sets signal FRONT
to low (L) nn .
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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 di- , d. After signal S CLOSE goes high (H), controller 300
begi ns counting gnal L. PULSE at stgg 3127. Control |l er 300 checks
S.FLAG n) at s S128 and if it is 1,]V ﬁicating a small disk, the value
200 is stored ﬁnternal, vari abl e SET at step S130, otherw se, the val ue
160 is stored i ET. Control |oops through step S131 until the count val ue

reaches the val of SET indicating the disk has reached the stock
position. At st S132, controller 300 sets signal FRONT and signal REAR to
high (H for 5 ec, electromagneti-cally braking notor 250. In

steps S133-S13 ontroller 300 noves sliding plate 75 from position DOAN-1
to position UPR2™ First, at step S133, controller 300 sets signal
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P.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 positi o524 2, and control passes to step
S137. At step S137, signal P.UP and signal P.DOM are set to high (H) for
50 nsec, el ectromagnetically braking notor 251. St eps S138-S142
performthe same operations as steps S45-S49 in which controller 300 noves
| oadi ng 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 rétry 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 th@ejat .gosition. When an E/L
key is entered during stand-by node, aggis i fhthe storage | ocation
corresponding to the E/L key pressed, s retrieved and brought to the
pl ayback position. For exanple, if E/L key/l iJ pressed in stand-by -
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55 node, controller 300 sets constant mto 1 at step S14 as descri bed
above. Controller 300 then proceeds to step S70 (Fig. 72) to step S150
(Fig. 75), where MFLAG is checked. If MFLAGis 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 positiquggrresponds to the E/L key pressed,
control passes fromstep S151 to step . Steps S152- S157, performthe
same operations as steps S86-S92. Therefore, in steps S152-S157, |oading

pl ates 81L and 81R are noved from open position PCS.4 to a position just _.
short of support position POS.3 {for large disks, or PCS.2 for snal

.di sks). Control then passes , . - .
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to step S158. Steps S158-S162, performthe sane operations as steps
S52-S56 and the details are, therefore, not repeated. Thus, in steps '
S158- 5162, controller 300 noves sliding plate 75 fromposition UP-2 to
position DOMN-2. I n steps S163-166, controller 300 brings disk D, fromthe
pl ayback position, to the eject positig4ydsol | owing 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 nain routine.

I'f, at step S151 described above, the values ' for mand n differ, controller
300 proceeds to step S170 (Fig. 76). Steps S170-S210 performthe sane '
operations as steps S111-S142. Thus, |oading plates 81L and 81R.are noved _
from open position PCS. 4 to a position just short of support position PCS. 3-
(for large disks, POS.2 for snall-dianmeter disks); sliding plate 75 is
nmoved from position UP-2 to position DOMN-1; disk D, d, is noved fromthe
pl ayback position, to the stock position; sliding plate 75 is noved from .
position DOWN-1 to position UP-2; and | oading plates 81L and 81R are noved
to the open position PCS. 4. Controller 300 then proceeds to step S72 (Fig.
72). From step S72, operation proceeds through steps S73-S92 where stocker
1011 is noved to POS(m) and | oadjng.plates 811 and 81R cl ose around the

di sk. Control proceeds to S93 th pug whemrg|sliding plate 75
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is noved fromUP-2 to DONW-1 | owering | ower disk |ock shaft 156 to unl ock
56 the disk and | owering optical mechanism 1006 to clear the way for
novenent 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 while the disk player 56484 n t he EJECT node (M FLAG =

EJECT), controller 300
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sets nenory variable mequal to a value corresponding the E/L key pressed.
For exanple, if E/L key 3 is pressed (step S7), the value 3 is stored in
internal nenory variable m(step S16). Controller 300 then proceeds from
the main control flow diagramto step -S220 in Fig. 78 via step S70 of Fig.
72 and step S150 of Fig. 75. At step S220, sgjgy status of M FLAG i s checked.
In this case, M FLAG = EJECT, so control to proceeds to step S221. At step
S221 control branches step S20 if the values of mand n are the sane,
|nd|cat|ng that the E/L key pressed corresponds to the current stocker _
position. In steps S20-S40 to S41-S50, disk D, d is brought fromthe eject
position to t he. pl ayback position, clanped, |oading plates 81L and 81R i
retracted to release disk D, d, the disk player placed in standby node, and
control returned to the main routine. If, in step S221, the val ues
for mand n are not identical, controller 300 proceeds through steps.
S222-S236, which performthe same operations as steps S20- S34 descri bed
earlier. That is, in steps S222-S236, disk D, d is brought fromthe eject
position to the playback position. In steps S237-S240, controller 300 noves
sliding plate 75 from position DOMNN- 2 to position DOMN-1 as follows. At
step S237 (Fig. 79), controller : gh, (H) at signal P.UP causing
sliding plate 75 to begin noving le of housing 1000. At step
'S238, controller 300 begins counfji LSE. Control |oops
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t hrough step S107 until the count val ue reaches 17 indicating sliding plate
75 has arrived at position DOAN-1. At step S240, signal P.UP and signal
P.DOMWN are set high (H) for 50 nsec, electronagnetically braking notor 251.
“As a result of sliding plate 75 being noved to position DOMN-1, | ower

57 disk lock shaft 156 is in the unlockypgsiti-on, pernitting disk D, d to
be noved to the stock position.




Sfeps S241-S260 performthe sanme functions as steps S182-S210 descri bed
above. That is, controller 300 noves disk D, d, fromthe playback position
to the stock position; sliding plate 75 fromposition DOAWN-1 to position
UP-2; and | oading plates 81L and 81R to open position PCS. 4. Control then
passes to step S72 (Fig. 72). Fron1steg%§ﬁ2,-operation proceeds through
steps S73-S92 where stocker 1011 is nov to POS(m and | oading plates 81L
and 81R cl osed around the disk. Then control proceeds to steps S93 through
S197 where sliding plate 75 is noved fromUP-2 to DOMN-1 |owering disk _
| ock shaft 156 to unlock the disk and | owering, optical nechanism 1006 to
clear the way for novenent of the disk. Then, in steps S98-S 109, ~the di sk
is noved to the eject position and | ower disk |ock shaft 156 | ocked again.
Finally control returns to the main routine. " Wien an externally
connect ed conmputer 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 snms are control |l ed, as described above, to bring the sel ected disk
D, d to the playback position and the stand-by node activated. The read
command for the specified file is sent to signal processing circuit 307 and
servo circuit 308. The read signal _generated by optical pickup anp 2 is ~
sent to signal processing circuilf 309. After EFM
denodul ati on, deinterl eaving, er hd ot her usual operations
are
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perfornmed, the signal is sent to externally connected conputer 303 via
interface circuit 302. Once the reading of the specified file is conplete,
controller 300 stops signal processing circuit 307 and servo circuit 308.

M FLAG i s then set again to STAND-BY and controll.er 300 returns to the main
routi ne. Referring to Figs.-géy go, and 81, if, while in stand-by
node, controller 300 does not recei g read command from conputer 303 for
a prescribed interval, for exanple, 10 m nutes, then controller 300

proceeds - _
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58 fromstep S10 to step S19 to step S270 (Fig. 80). Steps S270-S301,
performthe sane operations as steps S111-S 142, descri bed above.

Thus, | oadi ng plates 81L and 81R are noved from open position PCS. 4 to a
positi on just short of support position P% 3 (for large disks, or position
PCS. 2 for snmall-dianeter di sks) sI [ d| ng L2te 75 is noved from position
UP- 2to position DOMN-1; disk D, d, rought fromthe playback position,
to the stock position; sliding pl ate 75 is brought from position DOMN-1 to
position UP-2; and |oading plates 81L and 81R are noved to ‘open position
PCS. 4. Control branches fromstep S302 to step S303 if signal D.LOCK is |ow
(L) In step S303, MFLAGis set to STOCKlal step S303. Control then returns
to the main routine. - . | f sdQ\bA OCK does not pass to a |ow state ~
at step S302, indica@3® that ik mgaligng@d then controller 300
proceeds to step S304 (P~ tleps B304- S335, controller 300 noves
the disk toward the fi 20 _opens and then returns it to a
poi nt where shutter 120NclHps mr_o‘_,,ru-m ahitegi stering the di sk again.
The disk is then brought deateSote stock ps aéien Controller 300
returns to step S302 Z ﬂt_g si gn LOCK i s checked agai n.
The details of the 0;3 ati g steps S304-S336 are identical to
t he operations perfor‘lip,d—+ Q€ s142 :




descri bed above, so the description is onmtted here. Referring to
Fig. 83, a second enbodi nent of a support for timng belt 14 provides

snoot her operation. An endless teflon sheet 400 having a low friction
coefficient is wapped around the peripheral surface of a guide wall- 10D,
whi ch supports timng belt 14. Thus,-mQﬁ?84irﬁ ng belt 14 is revol ved,

tefl on sheet 400 lubricates the adjacent’ sliding surfaces of timng belt 14
and guide wall 10D. This provides snoother sliding conpared to direct
contact between timng belt 14 and guide wall 10D. O course, the teflon _
sheet can be made from another material having a low friction coefficient.
Referring to Fig. 84, a third enbodi ment.- of drive-side di sk guide 1002, i
al so provides low friction support for timng belt 14. In this enbodi nent,
smal | -di ameter rollers 401 alternate with | arge-dianeter rollers 402 on the
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59 inSide of timing belt 14. The rollers are supported on shafts 403.
Inward flexure of timng belt 14 could also be effectively prevented by
using just small-dianmeter rollers 401, but such an arrangenent has poor
potential froma production cost standpoint. By using large rollers and
small rollers in an alternating pattern, 'i is possible to achieve nearly
the same result wwth fewer conponents, { ereby reduci ng production cost
while effectively preventing inward ™ flexure of timng belt 14.

Referring to Fi.g. 85, a fourth enbodi nent of drive-side disk guide 1002 _
al so provides low friction support of tininq belt 14. In this enbodi nent,
the di stances between shafts 403 of rollers 21 are made smaller than the_
di aneter of rollers 401. F&gs, roller A1 lerlap
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each other. This decreases the interval between support points (the points
of contact between rollers 401 and the inside surface of timng belt 14)
‘thereby inproving the support and straightness of timng belt 14.
Referring to Fig. 86, although the embodi ment of the invention descri bed
above is a horizontal configuration in63fch CD s are inserted, stored,
and transported with their recaording surfaces horizontal, an alternative
enbodi nent could be a vertical configuration. In a vertical configuration,
timng belt 14 would be optimally |ocated on the upper side, and disk D _
woul d be inserted frominsertion apgrture 1A in front panel 1. Disk D would
then rotate wth i.ts top noving toward the back of the disk player as it
is fed and rotated. This would ppo®i de a natural feel to the user as

opposed to having to push Ehe botﬁoﬂlln'fasbe thdnit\Qeit op
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60 End of
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Det ai | ed Description Section
above the disk transport



mechani sm of the present invention is enployed in a disk changer-type
player, it is considered clear fromthe present specification that the
i'nvention may be applied to single disk players as well. Such enbodi nents
are considered to be within the scope of the present invention. In
addi tion, although in the enbodi nents descri bed above the disk is rotated
and transferred by a transport necharf38¢thaving a belt on one side and a
fi xed guide on the other, the present invention can be applied to

enbodi nents in which two parallel running belts are enpl oyed. Such

embodi ments are considered to be within the scope of the present invention.
In addition, although in the enbodi nents descri bed above t he di sk gui des
nove equaIIy and oppositely when a disk |s i nserted is clear fromthe -
pr esent speC|f|cat|onEkhat t he present uﬂventlon c be applied to

embodi ments in which &de guide is fixedMr novabl e a different degree
than the other. Such gnbodi nents are cohslylered to eOni t hin the scope .of
t he present inventidT: I n ad TynM al th i¢ the enbodi nents

descri bed above the 4 k | S y mo)raansport
mechani sm havi n
tjo

i other t he
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up in different positions. However, this can be handl ed by using a
mechani sm t hat noves the optical nechani smaccording to the disk size. Such
enbodi nents are considered to be within the scope of the present invention.
I n addition, although in the enbodi nents descri bed above the drive enpl oys
a gear train, it is clear fromthe present specification that the present

i nvention can be applied to enbodi ment 86484pl oying a belt drive to transmt
motor rotation to the drive pulley supporting the belt or various other
drive ' 62

CLAIMS 1. A disk transporting device for transporting a disk, having an ~
edge, from an - : : )

TO JOB LOAD
; (FIG'SS)
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i nsertion position to a first position of said device, conprising: a

chassi s; first and second di sk transfer guides connected to said
chassi s; means for novably-connecting at | east one of said first and

second di sk transfer guides to said chassis effective to permt said first
and second di sk guides to be separatedgyggfel ected di stance apart ;.

said first and second di sk gui des having neans for supporting a disk -

t her ebet ween when said first and second di sk gui des are separated a
supported di stance apart; drive nmeans on said at |east one of said _
first and second di sk guides for transporting said disk, supported between
said first and second disk transfer guides, fromsaid insertion . position to

said first position; means for separating said first and second disk
transfer guides a further distance apart than said support distance when
said disk is at said (WG LE®SDt i on; means for powering said drive
means; - said neans forl,powering. i | not or_fi xedl onnected to
sai d chassis; gnd ' 520’:‘9&4 Eﬂ-‘l@gnﬁ . i §3% T
REAR=H . " P.UP=H
. S21 L ' S36 -
N5 .cLosE= | @ —
. _ : 1o
s22 . | S37 {3
" IN=H? Y s23 | COUNT PI. PULSE '('\"
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L onrn) v S39
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sai d ntans for powering including an extensible transm ssion connecting
said notor to said drive neans, wher ei n: sai d di sk has one of
two possible substantially different diameters; sai d support distance
is a first distance when said disk has a first of said two possible '
di anet ers; sai d support distance b@ﬁﬁ second di stance when sai d disk
has a second of said two possible diangeters; sai d extensible

transm ssion includes neans for powering said drive neans when said first
and second di sk transfer guides are separated by said first distance and
when said first and second di sk transfer guides are separated by said N
second dlstance wher eby :

FROM A(FIG-69)
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63 sald extensible transm ssi 6n i.s effective to power said drive means
when said di sk has said first dianeter and when said di sk has said second

dianeter. 2. . Adevice as in claim1, further conprising: means for
hol ding said first and second di sk transfer guides a receiving distance
apart when no disk is supported therebgbysen,; means for Initially

- separating said first and second di sk transfer guides a correspondi ng one
of said first and second di stances apart in response to an insertion. of
said disk between said first and second di sk transfer guides; and . _
said drive neans being responsive to said _nmeans for initially separating.

FROM B(FI1G-69)
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3 A" device as in claim2, wherein said extensible transm ssion includes:
first and second el enents each having respective first and second ends;
said first and second el enents bei ng hingeably interconnected at said first
ends of said first and second el enents; a first rotating el ement at
said second end of said first el ement gJ;V|neg connected to said notor;

a second rotating el enent at said second end of said second el enent:

means for transmitting a notive force of said nmotor through said first
rotating element to said second el enent, whereby said second elenent is
driven by said notor; nmeans for suppl ying said notive force

t hrough said second ehe
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4! A’ di sk transporting device for transporting a disk, having an edge,
from an insertion position to a first position of said device,

conpri si ng: a chassi s; . first- and second di sk transfer guides
connected to said chassis; - means for novably connecting at | east one
of said first and second disk transfer.,gyides to said chassis effective to
permt said first and second disk guides to be separated a sel ected

di stance apart;
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64 " said first and second di sk gui des having neans for supporting a
di sk t herebetween when said first and second di sk gui des are separated a
supported di stance apart; drive nmeans on said at | east one of said-"
first and second di sk guides for transporting said disk, supported between
said first and second di sk transfer guh%@i; from said insertion position
to said first position; means for parating said first and second

di sk transfer guides a further distance apart than said support distance
when said disk is at said first position; means for powering said
drive means; FRQMDEF1RsZRL f or Qomerin including a notor fixedly
connected to said chaski sCHEGhJHE RETRG MMBERreans for powering i ncl.udi ng an

extensible tran's% s S8 jpgotor to said drive neans,
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wherei h sai d extensible transnission includes: first and second
el enents each having respective first and second ends; said first
and second el ements bei'ng hingeably interconnected at said first ends of
said first and second el enents; a first rotating elenment at said
“second end of said first el enent drivhﬁgbx connected to said notor,; a
second rotating el enent at said second end of said second el enent; '
nmeans for transmtting a notive force of said notor through said first
rotating elenment to said second el ement, whereby said second elenent is
driven by said notor; and- means for supplying said notive force
t hrough said second element to said drive means. 5. = A device.as in claim
4, wherein said nmeans for transmtting a notive force includes -
FROM G(F1G-72) ‘

M.FLAG=
STAND-BY?

S150

T0 K(F1G-78)

TO H(F1G-76) S151

T
P—— Si52
—y '
counT Croee | 0153 |
n S153°
N Y
N <<Ela=ga==ﬂb>
g . N S154 . S155
(= SET=12 SET=75
< ! }
v
g
f * FRONT=H sie3 | ‘n"’).
3 L——5164 | &
z COUNT L.PULSE 64 >
8 * o
o -
o 8
% o
>—
BRAKE conTroL | 0166 S
I L ®
BRAKE CONTROL M.FLAG=EJECT 5167
1 I 1 :

TO MAIN(FIG-68)

FIG-75



a'traih of gears, each rotatably coupled to a respective one of said-first
A device as in claim5, wherein said drive neans

_ revol vably supporting said belt -on
| east one of. said first and second di sk transfer guides.

device as in claim6, wherein said netd84for revol vably supporting
rotatably connected to said at

and second el enments. 6.
L ncl udes:
said at

i ncl udes:
said first and second di sk

means for

a first pulley,
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tfansfér_guides at an end thereof; said first pulley being connected
to said second rotating el enent; a second pull ey on anot her end of
said at | east one of said first and second di sk transfer guides; and

said belt being revolvably supported on said first and second pulleys 8.

A device for transporting disks in a di54R4pl ayer, conpri sing: a
chassi s; first and second positions of said disk player; nmeans
for transporting said disk fromsaid first position to said second _
posi tion; nmeans, connected to said chassis, for supporting said disk_
. during a transporting thereof by said means for transporting; sai d

means for supportlng having two el ements, at |east one of which.is novable _
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with respect to said chassis; .  said disk having one of at least two
substantially different dianeters; said at | east one novabl e el enent
havi ng neans for noving to a first engagenent position when said disk has a
first of said two dianeters and to a second engagenent position when said
disk is a second of said two -dianetersyggqg said means for transporting
bei ng connected to said at | east one of said novabl e el enents; a
notor, fixedly nounted on said chassis, for supplying a notive force to
said neans for transporting, saggmpgk;ﬁ£7 yr ce enabl i ng said transporting;
means for noving said at |east one o al d ‘novabl e el emrents from either of
said first and second engagenent positjons to a rel ease position; and
means for supplying said notive forceQ_sai s for transporting.
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66 9.° A device as in claim8, wherein said neans for supplying said
notive force to said neans for transporting supplies said notive force to
said nmeans for transporting irrespective of whether said at |east one of
said novable elenents i.s in said first engagenent position or said second
engagement position. 10. A device as bh,&l aim9, wherein said at |east one
novabl e el enent has neans for engagi ng said di sk when said at | east one
movabl e el ement is in either of said first and second engagenent positions
and for releasing said disk when said at | east one novable elenent is in _
said release position. 11. A device as in claim10, wherein said neans for
supplying said notive force to said neans for transporting includes neans _
for supplying said notive force to said nmeans for transporting irrespective
of whet her said at |east one of said novable elenents is in said first
engagenent position dciRosaM(éiegepnd engagenent position
- l
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12. A Hevice as in claim 11, wherein said neans for suppl yi ng includes an

extensible tr

extensi bl e transm ssi on i ncl udes:

ansm ssi on.

havi ng respective first and second ends;

el enments bei ng hingeably interconnectegsﬂﬁ said first ends of
rotating elenent at said second end of

and second el

transmtting

el ement to said s&
and

said notor; &
second el ener

transportingla

to a first pg
EP
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67 a chassis; a di sk transfer guide; means for novably
supporting said disk transfer guide on said chassis; means for
hol di ng said disk transfer guide in a receiving position in preparation for

receiving said disk;

said disk transfer guide including one of a

first means for engaging said edge at d9f84 st point thereof and a second
nmeans for engagi ng said edge at a second point thereof;
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anot het of said first and second means for engagi ng positioned opposite
said di sk transfer guide; ‘'said first nmeans for engaging including a
first longitudinal surface adjacent said edge at said first point;

sai d second neans for engaging including a second | ongi tudi nal surface

adj acent said edge at said second pgj, ?$ said first and second

| ongi tudi nal surfaces being substantially parallel; means for shifting
-said disk transfer guide, in response to an insertion of said disk, by
forcing said disk transfer guide to one side by said edge, an anount of
said shifting being dependent on said disk size; means for urging
said disk transfer guide toward said anot her of said first and second means
for engagi ng whereby said di sk edge positively engages said first and
second neans for engagi ng; said first and second | ongitudi nal sur f aces
havi ng respective |ongitudi nal axes and extending at |east fromsaid
insertion position to said firs{/pes Y o

15A
15
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dfive heans for noving at |east .one of said first and second | ongitudinal
surfaces along said |ongitudinal axis thereof, whereby said disk is

transported fromsaid insertion position to sald first position; a
notor fixedly attached to said chassis; and ext ensi bl e neans for
transmtting a notive force of said g4t 0 said drive neans to enable

said noving said at | east one of said first and second surfaces

68 15. A device as in claim 14, wherein said extensible neans includes a
pair of elements linked by a hinge, each having a train of gears rotatably
mount ed on sai d-each of said
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elements, said trains being drivingly connected at said hinge. 16. A
device .as in claim14, further conprising: - a belt having a surface;
first and second supports for revolvably supporting said belt; and

said first |ongitudinal surface being a portion of said surface. 17. A
device as in claim16, wherein said eR® I bl e means i ncl udes: a pair.
of elenents |inked by a hinge; each of said pair having a train of
gears rotatably mounted on said each of said elenents; said trains
being drivingly connected at said hinge; and - a gear of said pair of _
trains being connected to one of said first and second :
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sfipports. 18. A disk transporting device for transporting a disk, having a
di sk size and an edge, froman. insertion position to a first position of

sai d devi ce, conprising: first and second di sk transfer gui-des;
a. chassi s; - means for novably sugporting said first disk transfer
gui de on said chassis; means foB3f# ding said first disk transfer

guide in a receiving position prior to an insertion of said disk;
said first disk transfer guide including first neans for engagi ng said edge

at a first point of. said edge; said second di sk transfer guide -
i ncluding second neans for engaging said edge. at a second point of said
edge; engagenent of said edge by said first and second neans for

engagi ng being -
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L
effective to support said disk at said first and second points .between said
first and second neans for engagi ng; means for inserting
sai d di sk, fromoutside said device, between said first and second nmeans
for engagi ng, whereby said first disk transfer guide is shifted to one
side, an anount of said shifting being gepgndent on said disk size;
said first disk transfer guide including drive neans for noving said first
nmeans for

(




engagi ng so ‘that said disk travels along said first and second di sk
transfer guide from said insertion position to said first position;

a potor fixedl y attached-to.said chassis; and extensible neans for
transnlttlng a notive force of said notor to said drive means to enable
said noving said fiyst neans for engaging. - 19. A disk transfer device,
conpri si ng: _ a chassi s; fiygst and second di sk gui des connected
to said chassis, at |least one of said first and - second di sk gui des bei ng

rovably conneckey i) Abs HHRRE b i poton I PR bk Bl 3k o>

mechanism ;hat is inexpensive. :
Briefly, a compact disk player/changer for compact disks fits within the standard
half-height disk drive form factor for computer peripherals. A disk, either a 5-1/4-inch
or 3-1/2 inch in size, is inserted through an aperture and supported, at opposite contact
points on its edge, between laterally movable left and right-side disk guides. The disk's
left side is frictionally engaged by a belt revolved on the left-side disk guide. The disk’s
right side rolls along a fixed wall on the right-side disk guide. The belt slides along a
- rigid wall of the left-side disk guide that prevents bowing from pressure exerted by the
disk's edge. A motor that drives the revolving belt is fixedly mounted on a chassis. An
extensible transmission transmits rotational force from the motor to a timing pulley to
propel the bet on the laterally movable left-side disk guide. The extensible transmission
consists of gear train on a pair of hinged members to provide a thin profile. The use of
the extensible transmission reduces the movable weight, reducing the power and bearing
load of the movement mechanism. In addition, the clearance required for a moving

drive motor is avoided. _ ,

According to an embodiment of the present invention, there is described, a disk
¢ transporting device for transporting a disk, having an edge, from an insertion position to
a first position of said device, comprising: a chassis; first and second disk transfer
guides connected to said chassis; means for movably connecting at least one of said first
and second disk transfer guides to said chassis effective to permit said first and second
disk guides to be separated a selected distance apart; said first and second disk guides
having means for supporting a disk thercbetween when said first and second disk guides
are scparated a supported distance apart; drive means on said at least one of said first and
second disk guides for transporting said disk, supported between said first and second
disk transfer guides, from said insertion position to said first position; means - for
separating said first and second disk transfer guides a further distance apart than said
support distance when said disk is at said first position; means for powering said drive
means; said means for powering including a motor fixedly connected to said chassis; and
said means for powering including an extensible transmission connecting said motor 10
said drive means, wherein: said disk has one of two possible substantially different
diameters; said support distance is a first distance when said disk has a first of said two
possible diameters; said support distance is a second distance when said disk has a
second of said wo possible diamctcrs; said extensible transmission includes means for
powering said drive means when said first and second disk transfer guides are separated
by said first distance and when said first and second disk ransfer guides are separated by
said second distance, whereby said extensible transmission is effective w power said
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;other of said first and second disk gui des;

said first and second -

di sk .gui des having neans for receiving and supporting a disk therebetween

by forcing said at |east one of said first and second disk guides to a

respective side to separate said first and second di sk guides sufficiently
to allow said disk to fit between said first and second di sk gui des;

means, on said one of said first and second di sk guides, for noving said
di sk al ong said disk guides; sald neans for noving including a
notor fixedly connected to said chassis; and means for drivingly

connect i ngdrivei means whenfsaid disk; hasgsaid first dameterrandhwhen said disk has said secon

diameter.

According to adother embodiment of the present invention, there is described a
disk transporting device for transporting a disk, having an edge, from an insertion
position to a first position of said device, corprising: a chassis; first and second disk
transfer guides connected to said chassis; means for movably connecting at least one of
said first and second disk transfer guides to said chassis effective to permit said first and
second disk guides to be separated a selected distance apart; said first and second disk
guides having means for supporting a disk therebetween when said first and second disk
guides are separated a supported distance apart; drive means on said at least one of said
first and second disk guides for transporting said disk, supported between said first and
second disk transfer guides, from said insertion position to said first position; means for
separating said first and second disk transfer guides a further distance apart than said
support distance when said disk is at said first position; means for powering said drive
means; said means for powering including a motor fixedly connected to said chassis; and
said means for powering including an extensible transmission connecting said motor to
said drive means, wherein said extensible transmission includes: first and second
elements each having respective first and second ends; said first and second elements
being hingeably interconnected at said first ends of said first and second elements; a first
rotating clement at said second end of said first element drivingly connected to said
motor; a second rotating element at said second end of said second element; means for
transmitting a motive force of said ‘motor through said first rotating element to said
second element, whereby said second element is driven by said motor; and means for
supplying said motive force through said second element to said drive means.

According to another embodiment of the present invention, there is described, a

.device for transporting disks in a disk player, comprising: a chassis; first and second

positions of said disk player; means for transporting said disk from said first position to
said second position; means, connected to said chassis, for supporting said disk during a
transporting thereof by said means for wransporting; said means for supporting having

two elements, at least one of which is movable with respect to said chassis; said disk -

having one of at least two substantially different diameters; said at least one movable
element having means for moving to a first engagement position when said disk has a
first of said two diameters and to a second engagement position when said disk is a
second of said two diameters; said means for transporting being connected to said at l'eas_t
one of said movable elements; a motor, fixedly mounted on said chassis, tor supplying a
motive force to sald meaus for transporting, said motive force enabling said transporting;
means for moving said at least one of said movable elements from either of said first and
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, This Sheet Has Been Repl aced
19. A disk transporting device for transporting a disk, having a

69

di sk’ size and an edge, froman insertion position to a first p05|tion. of

sai d devi

a chassi s;

gui de on
guide in

ce, conprising: _ first and second di sk transfer guides;
means for novably supporting said first disk transfer
sai d chassi s; means for holding said first dISk transfer

a receivi ng position prior t 0%®an

second cngagcment positions to a release position; and means for supplying said motive
force to said means for transporting.

According to still another embodiment of the present invention, there is descnbed
a device for transporting a disk with a disk size and an edge from an insertion position to
a first position of the device, comprising: a chassis, a disk transfer guide, means for
movably supporting the disk transfer guide on the chassis, means for holding the disk
transfer guide in a receiving position in preparation for receiving the disk, the disk

Atransfer guide including one of a first tieans for engaging the edge at a first point thereof

and a second means for engaging the edge at a second point thereof, another of the first
and second means for engaging positioﬁed opposite the disk transfer guide, the ficst,
means for engaging including a first longitudinal surface adjacent the edge at the first
point, the second means for engaging including a second longitudinal surface adjacent
the edge at the second point, the first and second longitudinal surfaces being substantially
parallel, means for shifting the disk transfer guide, in response to an insertion of the
disk, by forcing the disk transfer guide to one side by the edge, an amount of the shifting
being dependent on the disk size, means for urging the disk transfer guide toward the

. another of the first and second means for engaging whereby the disk edge positively

engages the first and second means for engaging, the first and second longitudinal
surface having respective longitudinal axes and extending at least from the insertion
position to the first position, drive means for moving at least one of the first and second
longitudinal surfaces along the longitadinal axis thereof, whereby the disk is transported
from the insertion position to the first position, a motor fixedly attached to the chassis
and extensible means for transmitting a motive force of the motor to the drive means to
enable the moving the at least one of the first and second surfaces.
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isnsertion of said disk; said first disk transfer guide including
first means for engaging said edge at a first point of said edge;

sai.d second dj sk transfer guide including second neans for engagi ng said
edge at a second point of said edge; engagenent of said edge 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 neans
for engagi ng; means for inserﬁ?ng said di sk,  fromoutside said
device, between said first and second neans for engagi ng, whereby said
first disk transfer guide is shifteddamge side, an anount

1. A disk transporting device for transporting a disk, having an edge, from an
ingertion posiiion to a first position of said device, comprising:
a chassis; |
first and second disk transfer guides connected to said chassis;
means for movably connecting at least one of said first and second disk transfer
guides to said ChaSSIS effective to penmt said first and second disk guides to be sepaxamd
aummwddhmmzamnt
said first and second disk guides having means for supporting a digk therebetween
when said first and second disk guides are separated a supported distance apart; |
drive means on said at least one of said first and second disk guides for
- transporting said disk, supported between said first and second disk transfer guides, from
said insertion position to said first position; )
means for separating said first and second disk transfer guides a further distance
apart than said support distance when said digk is at said first position;
means for powering said drive means;, _
said means for powering including a motor fixedly connected to said chassis; and
said means for powering including an extensible wansmission connecting said
motor to said drive means, '
wherein: .
said disk has one of two possible substantially different diameters;
said support distance is a first distance when said disk has a first of said two
possible diameters; '
said support distance is a second distance when said disk has a second of said two
possible diameters;
~ said extensible transmission includes means for powering said drive means when
said first and second disk transfer guides are separated by said first distance and when
said first and second disk transfer guides are separated by said second distance, whereby
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of said shifting being dependent on said disk size; said first disk
transfer guide including drive nmeans for noving said first neans for
engagi ng so that said disk travels along said first and second di sk
transfer guide fromsaid insertion position to said first position;

a notor fixedly attached to said chassis; and - extensible neans for
transmtting a notive force of said notor to said drive neans to enable
said nmoving said first neans for engagfhg. 20. A disk transfer

devi ce, conpri sing: a chassis; first and second ‘di sk gui des

connect ed &y SAbHithd fimsntissich! is' FRSive W DoRer S Grilé tRhns®Rflen said disk bas
said first diameter and when said disk has said second diameter. -
2. A deviée as in claim 1, further comprising:
| means for holding said first and second disk transfer guides a receiving distance
qnutwmannodmkisaqmmmmdﬁkummmwmu |
means for initially separating said first and second disk transfer guides 2
corresgmding one of sajd first and second distances apart in response to an insection of
said disk between said first and second disk transfer guides; and
said drive means being responsive to said means for initially separatmg
3. A device as in claim 2, wherein said extez__xsii)le transmission includes:
first and second elements each having respective first and second ends;

said first and second elements being hingeably interconnected at said first ends of
said first and second elements; | |

a ﬁrs:t rotating element at said second end of said first element drivingly connected
to said motor; .

a second rotating element at said second end of said second element;

- means for transmitting a motive force of said motor through said first rotating
element to said second element, whereby said second element is driven by sai@ motor;
and .

means for supplying said motive force through said second element to said drive
means. ' .

4. A 'disk transporting device for transporting a disk, having an edge, from an
insertion position to a first position of said device, comprising:

a chassis;

first and second disk transfc_r guides connected to said chassis;

means for movably connecting at least one of said first and second disk transfer
guides to said chassis effective to permit said first and second disk guides to be separated

a selected distance apart;
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~ second di sk QU|des bei ng anany connected to said chassis;
70 means for urging said at | east one of said first and second di sk
-guides toward the other of.said first and second di sk guides; sai d
first and second di sk guides having neans for receiving and supporting a
di sk therebetween by forcing said at | east one of said first and second
di sk guides to a respective side to separate said first and second di sk
gui des sufficiently to allow said disleato fit
said first and second disk gnides having means for supporting a hdisk therebetween
when said first and second disk guides are separated a supported distance apart;
drive meaﬁs on said at least one of said first and second disk guides for
tranSporﬁng said disk, supported between said first and second disk transfer guides, from
said insertion position to said first position; | _ |
means for separating said first and second disk transfer guides a further distance
apart than said support distance when said disk is at said first position;
means for powering said drive means;
said means for powering including a motor fixedly connected to said chassis; and
said means for powering including an extensible transmission connecting said
motor to said drive means, |
| wherein said exter;siblc transmission inciudes:
first and second elements each having respective first and second ends;
said first and second elements being hingeably interconnected at said first ends of
said first and second elerents; '
a first rotating element at said second eud of said first element drivingly connected
to said motor; B | | |
a second rotating element at said second end of said second elerent;
means for transmitting a motive force of said motor through said first rotating
element 10 said second element, whereby said secornd element is driven by said motor;
and -
means for supplying said motive force through said second element to said drive
means.
5. A device as in claim 4, wherein said means for ransmitting a motive force includes
" a train of gears, each rotatably coupled to a respective one of said first and second
elements.

6. A device as in claim 5, wherein said drive meaas includes:

a belt; and
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_between said first and second di sk gui des; means, on sai d one-of
said-first and second di sk guides, -for noving said disk along said disk
gui des; . sai.d neans for noving including a notor fixedly connected
t6 said chassis; -and: - means for drivingly connecting said neans for
noving with said notor. o ' ' '

86

means for revolvably supporting said belt' on Séid at least one of said ﬁfst and .
. second disk transfer guides. '
| 7. A device as in claim 6, wherein said means for revolvably suppor_tinrg includes:

a first 'pulley, fotatably connected to said at least one of said fxrst and second disk
transfer guides at an end thereof;

said fiest pulley being connected to said second rotating elerent;

a second pulley on another end of said at lehst one of said first and second disk
transfer guides; and , _

said belt being revolvably supported on said first and second pulleys,
8. A device for transporting disks in a disk player, comprising:

a chassis;

first and second positions of said disk player;

meaans for transporting said disk from said first position to said second position;

means, connected to said chassis, for supporting said disk during a transporting
thereof by said means for tr.anspérting;

said means for supporting having two elements, at. least one of which is movable
with respect to said chassis;

said disk having one of at least two substantially different diameters; |

said at least one movable element having means for moving to a first engagement
position when said disk has a first of said two diameters and to a second engagement
position when said disk is a second of said wo diameters;

said means for transporting being connected to said at least one of said movable
elements; _ _

a motor, fixedly mounted on said chassis, for supplying a motive force to said
nmeans for transporting, said motive force enabling said transporting;

means for moving said at least one of Said movable elements from either of said
first and second engagement positions to a release position; and

means for supplying said motive force to said means for transporting.
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9. A device as in claim 8, wherein said means for supplying said motive force to said
means for transporting supplies said motive force to said means for transporting
irrespective of whether ssiid at least ore of said movable elements is in said first
engagement position or said second engagement position.
10. A device as in claim 9, wherein said at least one movable clement has means for
engaging said disk when said at least one movable element is in either of said first and
second engagement positions and for releasing said disk when said at least one movable
element is in said release position.
11. A device as in claim 10, wherein said means for supplying said motive force to
said means for transporting includes means for supplying said motive force to said means
for transporting irrespective of whether said at least one of said movable clements is in
said first engagement position or said second engagement pasition. |
12. A device as in claim 11, wherein said means for supplying inctudes an extensible
transmission. |
13. A device a8 in claim 12, wherein said extensible transmission includes:

first and second elements each having respective first and second ends;

said first and second elements being hingeably interconnected at said first ends of
said first and second elements;

a first rotatiﬁg element é_t said second end of said first element drivingly conne(_:ted
to said motor; . _

a second rotating element at said second end of said second element;

means for transmitting said motive force of said motor through said first rotating
element to _said second element, whereby said second element is driven by said motor;
and '

means for supplying said motive force through said second element to said means
for transporting.
14. A device for transporting a disk with a disk size and an edge from an insertion

position to a first position of said device, comprising:
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a chassis;
a disk transfer guide;
means for movably supporting said disk transfer guide on said chassis;
means for holding said disk transfer guide in a receiving position in preparation for
receiving said disk;
said disk transfer guide including one of a first means 'for engaging said edge at a
-first point thereof and a second means for engaging said edge at a second point thereof;
another of said first and second means for engaging positioned opposite said disk
transfer guide; _
said first means for engaging including a first longitudinal surface adjacent said
" edge at said first point; a ' '
said second means for engaging including a second lbngimdinal surface adjacent
said edge at said second ﬁoint;
said first and second longitudinal surfaces being substantially parallel;
means for shifting said disk transfer guide, in response to an insertion of said disk,
By forcing said disk transfer guide to one side by said edge, an amount of said shifting
being dependent on said disk size; '
means for urging said disk transfer guide toward said another of said first and
second means for engaging whereby said digk edge positively engages said first and
second raeans for engaging; .
said first and seéonﬂ longitudinal surfaces having respective longitudinal axes and |
extending at least from said insertion position 1o said first position; |
drive means for moving at least one of said first and second longitudinal surfaces
along said longitudjnal axis thereof, whereby said disk is transported frc;ﬁn said insertion
position to said first poﬁi;'ton; - '
a motor fixedly attached to said chassis; and
‘extensible means for transmitting a motive force of said motor to said drive means

to enable said moving said at least one of said first and second surfaces.
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1S. A device as in claim 14, wherein said extensible means inciudes a pair of elements
linked by a hinge, sach having a train of gears rbtatably mounted on said-each of said
elements, said trains being drivingly connected at said hinge.
16. ' A device as in claim 14, further comprising:

a belt having a surface;

first and second supports for revolvably supporting said belt; and

said first longitudinal surface being a portion of said surface.
17. A device as in claim 16, wherein said extensible means includes:

a pair of elements linked by a hinge;

each of said pair having a train of gears rotatably mouated on said cach of said
elements; |

said trains being drivingly connected at said hinge; and

a gear of séid pair of trains being connected to one of said first and second
snpports.i |
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, comprising:

first and second disk transfer guides;

a chassis; .

means’ for movably supporting said first disk transfer guide on said chassis;

means 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 ar a first

point of said edge: '

said second disk transfer gnide including second means for engaging said edge at a
second point of said edge;

eagagement of said edge 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;
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means for msertmg said disk, from outsxdc said device, between said first and
sccond means for cngagmg, whereby said ﬁrst disk transfer guide is slnfted to one side,
an amount of said shifting being dependent on said dlsk size; '

said first disk transfer guide including drwe means for moving said first means for
eugaging so. that said disk travels along said first and second disk transfer guide from
said insertion position to said first position; |

a motor fixedly attached to said chassis; and
extensible means for transmitting a motive force of said motor to said drive means to
enable said moving said first means for engaging.
19. A disk transfer device, comprising: '

a chassis;

first and second disk .guides cohnected to said chassis, at Ieast one of said first and
second disk guides being movably cofinected to said chassis;

means for urging said at least one of said first and second disk guides toward the
other of said first and second disk guides; |

said first and second disk guides having means for recciving and supporting a disk
therebetween by forcing said at least one.of said first and second disk guides to a
respective side to separate said ﬁrét and second disk guides sufficiently to allow said disk
to fit between said first and second disk guides;

means, on said one of said first and second disk guides, for moving said disk along
said disk guides;

said means for moving including a moor fixedly connected to said chassis; and

means for drivingly connecting said means for moving with said motor.
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DISK TRANSFERRING DEVICE

ABSTRACT

A compact disk player/changer for compact disks (D) fits within the standard half-
height disk drive form factor for computer peripherals. A disk, either a 5-1/4-inch or 3-1/2
inch in size, is inserted through an apermre (1A) and supported, at opposite contact points
on its edge, between laterally movable lefi and right-side disk guides (9, 11). The disk's
left side is frictionally engaged by a belt (14) revolved on the left-side disk guide. The
disk's right side rolls along a fixed wall on the right-side disk guide. The belt (14) stides
alon_g a rigid wall of the left-side disk guide that prevents bowing from pressure exertgd by
the disk's edge. A motor that drives the revolving belt (14) is fixedly mounted on a chassis;

Fig. 13




