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P SK_TRANSFERRI NG. DEVI CE BACKGROUND OF THE | NV} @¥70ji4¢ mechani sms_used

or revolving the belts in prior-drives“enploy,fz i o jnnected to tﬁ%
support systemfor the drive belt. For -exanple, gga és@?ﬁtility nodel

60- 106250 and Japanese utility nodel 61-24851, show such-“systens. In t
prior art disk players, :a pair of endless tractor drive belts transfer a .
di sk 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 di'sk inserted between the belts is frictionally engaged by
the drive belts at opposite points on it3 edge and pul |l ed al ong when the_ -

drive belt is revolved. The d] rat] stretched regi ons of
t he belts nust -be roughly eqﬂgﬁmﬁm&)@?ﬁ;ﬁdl sk so that the disk
may be inserted between the belts and carried al ong when the belts are

‘revolved. To avoid interfering with the rotation of the disk when it is
pl ayed back, tBACKGROUND!QF THE INVENTION

- Drive mechanisms used for revolirihg 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 systems. In the prior art disk players, a pair of endless tractor drive belts
transfer a disk between an eject pdsition and a playbéck 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 oppos_ité 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 éarried along when the belts are revolved. To avoid
interfering with the rotation of the disk when it is piayed back, the drive belts
are separated by distance greater than the disk diameter so as to clear the disk
cérhpletely. ' _

. In prior art transport mechanisms of this type, the belts are revolved
until the arrival at a specified destination is signalled by somé means for
detecting the position of the disk. Thus, a first position detection sensor detects
the arrival of a disk at the playback position and another___de_:tects the disk’s
arrival at the eject position. Still other sensors may be required for detecting

storage and other positions. The need for multiple sensors adversely impact

predicted manufacturing costs and reliability.

OBJECT AND SUMMARY OF THE INVENTION

——

It is an object of the present invention to overcome the drawbacks of

the prior art.



are saparated by distance greater than the disk dianeter so as to clear the
di sk conpletely. In prior art transport nechanisns of this type, the belts
are revolved until the arrival at a specified destination is signalled by
sonme neans for detecting the position of,the disk. Thus, a first position
detection sensor detects the arrival of %1 di sk at the playback position and

Sensor s may bo keIt i bf Fhe Tavinbn dolpodila AR piser Uk Bhoport
for nult @Iﬁgcﬁaﬁgﬂstggtqs@ggﬁggé_el-y i npact predicted manufacturing costs and
reliability. OBJECT AND SUMMARY CF THE I NVENTION It is an object of the
present inventilpis kil Avethep Bbjech of dheidveation @ provideal disk Pldyer disk transport
mechanism that is inexpensive. |
Briefly, a disk playback device precisely positions disk§ of various sizes at
playback, store, and eject positions. A disk is inserted between two longitudinal disk
guides, movable in a direction perpendicular to a direction of transport of the disk. An
indicator indicates the amount of separation of the two disk guides caused by insertion,
thereby indicating. the size of the disk. A belt revolves along one of the disk guides .
frictionally engaging an edge of the disk and rolling the disk along the opposite disk guide.
A flap at an insertion aperture is dropped onto the surface of the disk as it is drawn into the
disk player until the flap drops off the trailing edge of the disk indicating the disk is at a
registration position. A controller which counts pulses from an enceder connected to the
drive mechanism to determine the accruing distance of the disk _from the registration
position. The controller stops the belt after a spéciﬁed number of puis;es to position the disk
center at the playback position. The number of pulses depends on the size of the disk since
the position of the center of the disk at the registration position depends on the disk size.
The disk is. transported to a storage position and an eject position by similarly counting
pulses. By coﬁnting pulses from a single sensed registration position, the need for separate
sensors to indicate the separate playback, store, and eject positions is avoided.
According to an embodiment of the present invention, there is described, a disk
" transporting device, comprising: first and second positions of the disk transporting device,
means for transporting a disk from the first position towafd the second position, heam for
measuring relativ_e displacement of said disk, from a given position, by said means for
transporting means for detecting a presence of the disk at the first position and means for

halting the means for transporting upon arrival of the disk at the second position

responsively to the : : —



2 It is another object of the invention to provide a disk.player disk
transport .nechanismthat is conpact. It is still another object of the .
“invention to provide a disk player disk transport nechanismthat is

i nexpensive. Briefly, a disk playback device precisely positions disks of
vari ous sizes at playback, store, and eject- positions. A disk is inserted
bet ween two | ongi tudinal di sk guides, novable in a direction perpendicul ar
to a direction of transport of the disk. An indicator indicates the anount
of separation of the two di sk guides caused by insertion, thereby

i ndicating the size of the disk. A belt ¥evolves al ong one of the disk
guides frictionally engagi hg an edge of the disk and rolling.the disk al ong
the opposite dRGARS &Qf MBASUNDE| ap at an insertion aperture i s -dropped onto

e ot sce o L1 by 0 b OeP RAIAG o B, Ptk 47 11
: described, a disk transferring device, for transferring a disk having a disk
diameter and.having a first position and a receiving position,_ comprising: a
chassis, a disk transfer guide movably connected to the chassis and held ina -
ready position, the disk transfer guide including first means for engaging an
edge of the disk at a first point of the edg_e, second means, connected to the
chassis opposite the disk transfer guide, for engaging a second point of the
edge opposite the first point, the first and second means for engaging being
separated by a distance less than the disk diameter when the disk transfer guide
is in the ready position, the disk transfer guide shifting away from the second
_.means for engaging upon an insertion of the disk between the first and second
means for engaging until the disk is positioned between the first and second
"means'fqr éngaging at the receiving position, whereupon a shifting of the disk
transfer guide occurs until thé first and second means for engaging are
sepafated by a distance substantially equal to the disk diaméter, first means for
detecting an occurrence of the shifting, whereby the insertion is indicated,
second means for detecting an émount_ of the shifting, whereby the disk
diameter is indicated, drive means for actively transferring the disk along the
disk transfef guide in a direction leading between the recéiving position and
the first position, third means for detecting an amount of the transferring, the
disk having a portion, fourth means for detecting a presence of the portion of
the disk at a second position along the direction, the drive means being
" actuated responsively to the first means for detecting and means for halting the
drive means résponsively to the second, third, and fourth means for detecting.
According to still anothelj embodiment of the present invéntion, there
is described, a device for transporting a disk from a first position to a second
—- . position, comprismg: a chassis, means for supporting the disk connected to the
chassis, means for transportiﬂg fhe disk relative to the chassis, the disk having

one of at least two possible diameters, first means for detecting a relative



Jegistration position. A controller whi-ch counts pul.ses froman encoder
‘connected to the drive mechanismto determ ne the accruing di Stance of the
disk fromthe registration position. The controller stops the belt after a
speci fi ed number of pulses to position the disk center at the playback
position. The nunber of pul ses depends on the size of the disk since the
position of the center of the disk at the registration position depends on
the disk size. The disk is transported to a storage position and an eject
position by simlarly counting pulses. By counting pulses frama single
“sensed registration position, the need fdt separate sensors to indicate the
separate playback, store, and eject positions is avoi ded. According to an -

enbodi ment  of 2PARPe3 dranspartiag of dhe disk dyethe smeans dor fapspogting, stecond
transporting- gexicfor &mhkf%or .' &kr°%%€agk§gﬁ@:@ﬁagsf°pd?%§ﬁ‘?$ a LISt di sk

“transporting device, neans ransporting rom rst position
toward the seaniwl pds portion of drsdiskrat ree fissirposigions laad i contrd] muaas foent of

Getect i ng' a pitedines srcobf syl et b 4RE af » pesond goREipd RRREEIRILAG oy
hal ting the TRRARSndafl fdr' AR 8 dosthndbhs koK erdling NrcHhs Ynifd el Second

position
- for detecting.

The above, and other objects, features and advantages of the present
invention will become apparent from the following description read in
conjunction with tlie accompanying drawingé, in which like reference numerals

designate the same elements.



riesponsi vely to the 3 nmeans for neasuring. According to another

enbodi nent of the present invention, there is described, a disk
transferring device, for transferring a disk having a disk dianeter and
having a first position and a receiving position, conprising: a chassis, a
di sk transfer guide novably connected to _the chassis and held in a ready
pgsrti?n,hthg.dLsk transfer guide includﬁng first nmeans for engaging an
edge of the disk. at a first paint of the edge, second neans, connected to
t he chasBrief Depeription o @mnsfer gui de, for engaging a second poi nt

O amnne 492, ORR2Y dhn! difidded HewP St &'huai Hfisdil bFh alRprigREoNd means Tor
Fig. 2 is an exploded view of a support mechanism of a disk transfer mechanism, a
clamper support mechanism, a disk, clamper, and a disk lock mechanism, all attached to a
loading chassis 80 of the main chassis of Fig. 1. |
Fig. 3 is an exploded view of a drive-side disk guide of the disk transfer mechanism of
Fig. 2.
Fig. 4 is an exploded view of a fixed disk guide of the disk transfer mechanism of Fig.

Fig. 5 is an end-wise cross-section of the drive-side disk guide of Fig. 3.
Fig. 6 is an end-wise cross-section of the fixed disk guide of Fig. 4.
Fig. 7 is an exploded view of a loading plate opening/closing mechanism of the disk
transport mechanism of Fig. 2.
Fig. 8 is a top-wise cross-section of the fixed disk guide of Figs. 4 and 6.
Fig. 9is an exﬁloded view of an optical mechanism and damper lock mechanism.
Fig. 10 is an exploded view of an optical mechanism vertical transfer mechanism of the
opticél 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.
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separated by a drstance Iess than t he di sk draneter mhen the di sk- transfer
guide is in the: ready posrtron t he di sk transfer gu]de shifting away from
t he second nmeans fof engagi ng upon an i nsefti‘on of the di sk between the -
first and second neans for -engaging until the disk is positioned between
the first and second neans for engaging at the receiving position,
whereupon a-.shifting of the disk transfer guide occurs untii the first and
second means for engaging are separated by a distance substantially equal
to the disk dianeter, first neans for detecting an occurrence of the
shifting, whereby the insertion is indi ated, second neans for detecting an
amount of the shiffing, whereby the disk dianeter is |nd|catedd drive neans
for actively tran r [ | in a

di rection IgadrngFiegaegguﬁﬂgwgggﬁygﬁﬁg%%gsr ﬂ%ﬁﬁgné?ﬁﬁﬁﬁézggt(ﬁﬂgrtron
third means n‘eoeivmgt]msitmng an amount of the transferring, the disk having a

portion, fourth an *f.or detecti esence of, the portiaon of t he drsk
at a second posi '[Tf Ilﬁﬁg‘(’P’fYée"EIP?glet g‘ﬁ apsier mechanism, of Figyed with a

disk in an initial stage of a disk loading operation for a large-diameter disk.

Fig. 15isa top-view of the disk transfer mechanism of Fig. 2 in a later
stage of the disk loading operation for a large-diameter disk. |

Fig. 16 is a top-view of the disk transfer mechanism of Fig. 2 in which
a large-diameter disk is firmly held in an intermediate position, in which it is
supported by the disk transfer mechanism, and in a playback position.

Fig. 17 is a top-view of the disk transfer mechanism of Fig. 2 showing
a large-diameter disk released in tlte playback position in preparation for
playing the disk back. |

Fig. 18 is a top-view of the disk transfer mechanism of Fig. 2 showmg

- a large-dlameter 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 positions occupied by a large'-diameter
disk being moved from the store position to and eject position.

Fig.20isa tbp-view of the disk transfer mechanism of Fig. 2, witha
small-diameter disk during insertion. |

Fig. 21 is a top-view of the disk tranﬁfer mechanism of Fig. 2 in which
a small-diameter disk is- firmly held in a intermediate position, in which it is
supported by the disk transfer mechanism, and in a playback position.

Fig. 22 isa top-view of tlte 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

Fig. 24 is a top-view of the disk transfer mechanism of Fig. 2 showing
a sequence of disk outlines indicating positions occupied by a small-diameter

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



actuated respon5|vely to. the first .means. f.or detectlng and neans for
hal ti ng the-drive freans responsively. to.the se€ond; third, -and fourth means.
for detecting. According to-still anot her embodi frent “of "t he present o
i nvention, there is described, a device for transporting a disk froma
first position to a second . position, conprising: a chassis, nmeans for
supporting the disk connected to the chassis, neans for .transporting the
disk relative to the chassis, the disk having one of at |east two possible
diameters, first means for detecting a relative 4 anmount of a _
transporting of the disk by the neans for transporting, second neans for
detecting a dianmeter of the disk, third neans for detecting a first arrival

of a po” ion of 1 959K adbp Fidw bF theNBadihg Bkt F¢hikH I bbiRk n‘i@:ﬂ&&isxfnor

witha shdlng plate mechanism in a first position.

" Fig. 26 is a top-view of the loading plate opemnglclosmg mechamsm
with a sliding plate mechanism in a second position.

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

~witha shdmg plate mechanism in a third position. .

Fig. 28 isa top-view of the loading plate opening/closing mechanism
with a sliding platé mechanism in a fourth position which engages a rack
member. . |

Fig. 29 is a top-view of the loading plate opening/cloSing mechanism
with a sliding plate mechanism in a fifth position which engages the rack

| member and which a pinion has traveled a distance on the rack member to
open the loading plate openmg/closmg mechanism.

Fig. 30 is a top-view of the damper lock mechanism in whlch 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 damper lock
mechanism remains in a locked position.

Fig. 33 is a top-view of the damper lock mechanism in which the
sliding plate mechanism is in a fourth position in which the damper lock
mechanism is moved to an unlocked position.

Fig. 34 is a top-view of optical mechamsm vertical transfer mcchamsm
where the sliding plate mechamsm is m the first state in which the optncal
mechanism is lowered.
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detect:ing a second arrival of the disk at a second p05|t|on respon5|vely to
the first neans for detecting;. the second neans for - ‘det ecti ng,; ..and the,
third neans ‘for detecting. The above, and ot her objécts f eat ur es- and
advant ages of the present invention will becone apparent fromthe follomnng
description read in conjunction wth the acconpanying draw ngs, in which

| i ke reference nuneral s designate the sane el enents. 5 Brief Description
of the Drawings Fig. 1 is an exploded view of a main -chassis of & disk
player. Fig. 2 is an expl oded view of a support nmechani sm of a disk
transfer mechanism a _ 8

Fig. 35 is an end-view of optical mechanisin vertical transfer

mechamsm where the sliding plate mechanism is in the first state in whlch the
- optical mechanism i is lowered.

Fig. 36isa top-v1ew 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 mechanjsi 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 mechanism is in the third state in which the optical
mechanism is raised. |

Fig. 40 is a top-view of optical mechamsm vertical transfer 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
mechanism is raised. '

. Fig.42is a top-view of the clamper support mechanism 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 sﬁpport méchanism where

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



- f

olanper support. nechanlsn1 -a di sk, clanper, and a disk | ock mechani sm . al
attached to a- Ioadlng chassi's -80 of the main chassis of Fig.1. Fig. 3 is
an expl oded vi‘ei# of a .drive-side di sk guide of théidisk transfer ‘mechani sm
of Fig..2. Fig. 4 is an exploded view of a fixed di sk guide of the disk
transfer mechani sm of Fig. 2. Fig. 5is an end-w se cross-section of the
dri ve-side disk guide of Fig. 3. Fig. 6 is an end-w se’cioss-section of the
fixed disk guide of Fig. 4. Fig. 7 is an exploded view of a |oading plate
openi ng/ cl osi ng nechani smof the disk transport nmechanismof Fig. 2. Fig. 8
is a top-w se cross-section of the fixeg disk guide of Figs. 4 and 6. Fig.
9 is an expl oded view of an optical nec ani sm and danper | ock mechani sm
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after the optu:,al mechanism and turntable have been raised to clamp the disk.
Fig. 47 is an end-wise section of the clamper support mechanism where
optical mechanism and turntable are in the configuration of Fig. 46.
| Fig. 48 is a tob—viéw of the clamper support mechanism after the
clamper has been released.
Fig. 49 is an end-wise section 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. _ |
- Pig.51isan endJWise section of the clamper support mechanism after
_an attempted disk clampmg 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, B ' :
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 positio'ns of Fig. 54.
Fig. 56 is a top view of the disk lock mechanism with the sliding plate
mechanism in the third position in which the lock is partly closed.
Flg 57 is a side section showmg the disk lock mechanism w1th the
sliding plate mechanism and disk lock mechanisms in the posltans of Fig. 56.
Fig. 58 is a top view of the disk lock mechanism with the sliﬂihg platé'
. mechanism in the fourth posiﬁori 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.



F|g 11 s an eXploded view of a stocker and _stocker :verti-cal transfer ..
mechani sm Fi'g.:12-1& an expl oded viéw of . a di sk .1 ock™ nEChanlsn1 6 Fig.

13 is a top- vi-ew of the disk transfer mechani sm of Figi -27in- a disk - :

receiving position. Fig. 14 is a top-view of the disk transfer mechani sm of
Fig. 2 with a disk i.n an initial stage of a disk |oading operation for a

| arge-di aneter disk. Fig-. 15 is a top-view of the disk transfer mechani sm

of Fig. 2 in a later stage of the disk |oading operation for a _

| arge-di ameter disk. Fig. 16 is a top-view of the disk transfer nechani sm

of Fig. 2 in which a Iarge-dianeter d|%5 is firmy held in an internedi ate
position, in whichit is

Fig. 60 is a top-view of a disk insertion error preventlon mechanism
prepared to allow insertion of a disk.

Fig. 61 is a partial section showing the disk insertion error prevention
mechanism positioned as in Fig. 60. |

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

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

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

Fig. 65 is a timing chart indicating the relative states of the loading
plates, the clamper support mechanism, the flap closure and signals used for
transporting a disk into 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 the loading |
plates, the disk lock mechanism, the position of the optical mechanism, the

 position of the sliding plate and thé state of a signal uséd to register the sliding
plate posmon .

Fig. 67 is a block dlagram of a control clrcult 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 EJECT procedure.

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

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

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

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

'Fig. 77 is a flowchart of the JOB _EJECT procedure.

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



suppOﬁted by-t-he. di sk transfer chanlsn1 and in-a playback pesi:ition. -Fig.
17 is a top-view. of.the disk transfer mechani sm of . Fig. 2 shomﬁng a

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

pl aying the disk back. Fig. 18 is a top-view of the di sk transfer nmechani sm
of Fig. 2 showing a |arge-dianmeter disk in a store position. Fig. 19 is a

t op-vi'ew of the disk transfer nmechanismof Fig. 2 showi ng a sequence of

di sk outlines indicating positlons occupi ed by a | arge- dlaneter di sk bei ng
noved fromthe store position to and eject position. Fig. 20 is a top-view
of the disk transfer nechanismof Fig.12, with a small-dianeter disk during

et e o 1 Pl B BReRe o fer b BT rovsduren o o a0 pos! € Con
in which it is seppogs 8% A¥wkie: OF Bl JORSTHEK pRochfpks™ and in a playback
posttion. Fig. 81'is a flowchart of the JOB STOCK procedure.
Fig; 82 is a top-wise cross-section of drive-side disk guide 1002.
Fig. 83 is a cross-section of a second embodiment of the drive-side disk
guide. - ' ‘
Fig. 84 is a cross-section of a third embodiment of the drive-side disk
guide. |
Fig. 85isa cfoss-section of a fourth. embodiment of the drive-side disk
guide. .
Fig. 86 is a perspective drawing indicaf.ing an alternative en'l_libdiment
.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 CPs for selective playback. Housing 1000 is generally box-shaped with
four éides, a lower panel, and a top cover 3. A loading chassis 80 is attached
to integral mounting brackets of two sides of main chéssis'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 computér (not shown in
the drawings). _ | . _ -

A front panel 1 is attached to a front one of the four sides of main
chassis 90. Front panel- 1 has an insertion aperture 1A for receiving and
ejecting disks. Insertion aperture 1A is wider toward its center than at its ends.
The shape of insertion aperture 1A insures that only the edges of disks contact
front panel 1 when disks are inserted and removed. Ther'efore, recording



Elg 22 is a top wew of the disk t ransf er - mechani sim-of F|g 2 show ng a.
snal | - di amet er -di 3K -rel eased:i.n t-he pl ayback Pposi:ti bn i1 preparatlon for
pl ayi ng the di sk back. Fg. 23 is a top-vi éw of the #i-sk transfer- machanl sm
of Fig. 2 showing a small-dianeter disk in a store position. Fig. 24 is a
top-view of the disk transfer nmechanismof Fig. 2 show.ng a sequence of
di sk outlines indicating-positions occupi ed by ‘a smal I - di anet er di'sk being
noved fromthe store position to and eject position. Fig. 25 is a
top-view of the |oading plate opening/closing mechanismw th a sliding
plate mechanismin a first position. Fl3. 26 is a top-view of the |oading
pl at.e openi ng/ cl osTng nechani sm

surfaces of disks are prevented from contacting front panel 1, eliminating a

potential cause of damage to disks during insertion and removal,

Referring to Figs. 2-4, a disk transfer mechanism 1001 includes a
drive-side disk guide 1002, slidably mouxifed on a lower side of loading chassis
80 on a left side of housing 1000. A fixed—side disk guide 1003 is slidably
mounted on the lower side of loading chassis 80 toward a right side of housing
1000. L-shaped loading plates 81L and 81R hang on support pins 17A and 17B
attached to their uppér surfaces, respectively. Support pins 17A and 17B pass .
through respective transverse guide grooves 80A and 80B in loading chassis
80. Rings 21A and 21B, at ends of support pins 17A and 17B, respectively,
prevent support pins 17A and 17B from slipbing out of guide grooves 80A and
80B. Fixed and drive-side disk guides 1003 and 1002 attach to L-shaped
loading plates 81R and 81L, respectively, thereby permitting fixed and drive-
side disk guides 1003 and 1002, move transversely on the bottom of loading
chassis 80. _ | :

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

- 'Thus, guide rollers 19A and 19B insure accurate alignment of loading plates
81L and 81R throughout their respective ranges- of movement. Support pins
17A are shorter than support pins 17B so that loading plate 81IR is guided at
a position closer to loading éhassis 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 €qual distance in the opposite direction of loading plate
81L. A spring 127 strung between a ring 21B on an upper portion of support
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wi t h a slldlng piate nechanlsn1|n a second p05|t|on Flg 27 is a top- view -
of the Ioadlng pl-at e’ openlng/cI03|ng mechani sm wi t h-"a~sl.i difg plate_ .
mechanismin a third position. Fig. 28 is a top-view of ‘the | oading plate:
openi ng/ cl osi ng mechanismwi th a sliding plate nechanismin a fourth

posi tion which engages .a rack member. Fig. 29 is a top-view of the |oading
pl ate openi ng/cl osi ng mechanismwith a sliding plate mechanismin a fifth
posi ti on which engages the rack menber and which a pinion has travel ed a
di stance on the rack nmenber to open the |oading plate opening/closing
mechanism Fig. 30 is a top-view of thgsdanper |ock mechanismin which the
sliding plate mechanismis in a first position in which the danper |ock

mechani sm r epinl 178 of 16adifg efe BYE! drd%in 710 onth iifpe? shife’of Yoding e damper
| ock - nechanlsn1|n whi ch t
chassis 80, urges loading plates 81L and 8IR toward each other.

A bent portion of loading plate 81L forms an integral shutter piece 811
in loading'plate 8iL toward the front of housing 1000. Shutter piece 811
interrupts a light beam generated, and detected, by an optical sensor 236 on
the front end of loading chassis 80. Disks are supported between fixed and
drive-side disk guides 1003 and 1002. Thus, the mutual spacing of fixed and
drive-side disk guides 1003 and 1002 is determined by the width of the disk
they support. Opﬁcal sensor 236 is positioned so that the light beam is broken
when a disk of a certain size is supported between timing and friction belts 14
and 12. Referring also to Fig. 65, a signal TN, which is 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 form.é an upper half of a guide groove 9°,
which guides the edge of the inserted disk on the left side of hdusing 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 tﬁe disk edge. A sloped surface 10A,

- running longitudinally on a lower disk guide 10, slopes at a 45-degree angle

in a direction opposite that of sloped surface 9A. A projebtion 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
slighﬂy wider than tﬁe thickness of a disk (1.2 mm) so that the disk edge is
guided precisely. | .

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 phllejr 7 rotates



slldlmg pl at e. mechanismis in-a second p05|t|on i-n mhlch the danper ‘| ock -
mechani sm refrains in a | ocked position. Fig. 32 iss.a top vi ew of the danper
| ock mechani smin which the sli-ding-plate mechani'sm.i-s in ‘a.third posi tion
in which the danper |ock nmechanismremains in a | ocked position. Fig. 33 is
a top-view of the danper |ock nmechanismin which the sl.iding plate
mechanismis in a fourth position in which the danper |ock nechani.smis
moved to an unl ocked position. Fig. 34 is a top-view of optical nmechani sm
vertical transfer mechani smwhere the sliding plate nechanismis in the
first state in which the optical nech%gisnlis,lomered.

on shaft 6. A timing belt 14 is stretched between timing pulleys 15 and 7 ta
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 coefficlent A
guide groove 11° is formed longitudinally on disk guide 11 to gulde 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%/e
11C. Friction belt 12 runs the length of fixed-side disk guide 1003 except for
the front portion over which disk guide 11E extends. Friction belt 12 has a
high friction coefficient to prevent the rim of the disk from slipping. Ends 12A
of friction belt 12 are wrapped around belt fixing piece 11F and held in place
by a reinforcement -plate 13. Reinforcement plate 13 also supports flat wall -
11D to prevent it from bowmg due to the force applied by the disk runmng

~along fnctlon belt 12.

Referring to Fig. 3, §, 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



8 Flg* 35 is. an eﬁd vi ew of optical- nmechani sm. ver't'l-'cal' trénsfer
where the sliding plate nmechani'smi's.in the first” sgdte in which-the”

opti cal
verti cal

nechadni sm“'s- lowered. Firg: 36 is a'top-view:of optical" (
nmechani sm where the sliding plate .mechanismis in the
mechanismis |lowered.. Fig. 37 is a

transfer _
second state in which the optical

mechani sm

‘mechani sm

end-vi ew of optical nmechanismvertical transfer nechanismwhere the sliding

pl ate mechanismis in the second state in which the optical

mechanismis

lowered. Fig. 38 is a top-view of optical mechanismvertical transfer
mechani sm where the sliding plate mechgnismis in the third state

the_opti cal

mechaniSmis raised. Fig. Is a top-view of optical

vertical tramgiéthe MO MSHdE Housing 1000, Friction belt 12 is fixed relative to loading

plate 81R. Therefore, if timing belt 14 ‘were permltted to bow, the center of
‘the disk would move toward the left of the device causing the path of the disk

to be nonlinear. Also, the distance of disk transfer, from front to rear, is

determined from the angular displacement of timing pulley 15. The nbn—linear
displacement of the disk would make it difficult to determine the fore-aft
displacement of the disk from the angular displacement of timing pulley 15.
This is so because, with bowing of timing belt 14 and friction in the sliding

'supports, the transverse movement of the disk would be a complex function of

.fore-aft displacement of timing pulley 15 which would vary with properties of
the timing belt (which could also change over time). Therefore any bowing in
timing belt 14 is likely to lead to errors in fore-aft position detection of the
disk. ‘ _

Referring momentarily to Fig. 82, timing belt 14 is .pre\_{eﬁted 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 gmdes 9 and 10 from
flexing. A disk protectlon sheet 23, attached to the top and bottom surfaces of
the rear side of disk gmdes 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 mechamsm 1004,
rotates timing pulley 15. Motor 250 is fixedly attached to main chassis 90 on
a bracket 180. A worm gear 253 is press-fitted to a rotating shaft of drive
motor 250. A gear member 63 rotates on shaft 91 attached to main chassis 90.
Gear 63A on a lower portion of gear member 63, engages worm gear 253

" Plate 86A is fixed to a shaft 88 which fits in a center hole 91A of shaft 91,

allowing plate 86A to swing fr_éely. A gear 82B rotates on a shaft hingeably

I n._which
mechani sm

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



mhereathe slldlng plate nechanlsntls in the t.hird: state |n mhlch ‘the’
optical mechanismis raised, Fig: 40 isa top- vi ew of: optlcal ‘mechani-sm
vertical transfer mechani smwhere the slidi.ng pl at'e ‘mechanismis-in the
fourth state in which the optical nechanismis raised. Fig. 41 is a
top-view of optical mechanismvertical transfer mechanism where the sliding
pl ate mechanismis in the fourth state in which the opttcallnechanlsntls
raised. Fig. 42 is a top-view of the clanper support mechani smwhere the
loading plates are in a position for receiving a disk. Fig. 43 is an
end-w se section of the clanper supportenechani smwhere the |oading plates
are_the position shown in Fig. 42. Fig. 44 is a top-view of the clanpér

support echpmisineon d distal SRL6FFlak! BB A Phiferhafi’ ik B8N bt o @
| ar ge- di anet aGtra glltéscil(le Io? pisaltje g&t gteshes with both gear 63C, on an upper portion of
p no
gear member 63 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 geat' 82A that rotates on a middle of plate 86B. Gear 82A
meshes with gear 82B and a gear 15Bona 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
trz_t_nsmission instead of a movable motor and transmission, the mass and
weight of the drive mechanism travelling with loading plate 8]L is minimized,
ntaking it possible to use a weaker spring 127 to utge loading plates 81L and
81R medially together. Disk insertion is thereby made casier and more
responsive. In addition, the pressure load on timing' belt 14 -and friction belt
12 is reduced. . |
Optical sensor 232 is attached to a bend 180A in a bracket 180. A
shutter wheel 63B on the upper portion of gear member 63 periodically
interrupts a light beam detected by optical 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
. 7 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.



Flg 45 is an -end-wi se section of the clanper support nechanlsn1mhere the .
| oadi ng pl ates-are the position shown in Fig. 44. - 9 Fig. 467 is a

t op-vi ew of - the’cl anper support nechanlsn1|nned|ately after the optical
nmechani sm and turntabl e have been raised to clanmp the disk. Fig. 47 is an
end-w se section of the.clanper support nmechani sm where optical nmechani sm
and turntable are in the configuration of Fig. 46. Fig. 48 is a top-view of
t he cl anper support nechani sm after the cl anper has been rel eased. Fig. 49
is an end-w se section of the clanper support nechanismin the
configuration of Eig. 48. ' 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 pulls support
- pins 17A and- 17B together until they rest against the ends of guide grooves
_ 80A and 80B, respectively. This places disk transfer mechanism 1001 in a disk
receiving position (POS. 1). In the disk receiving position, loading plates 81L
and 81R, attached to support pins 17A and 17B, respectively, are located at
specified positions. The specified positions are such that the distance W1
between timing belt 14 and friction belt 12, which are supported by loading
plates 81L and 81R, is 76 mm. This separation distance is slightly smaller than " .
the 80 mm diameter of small-diameter disks.. When disk transfer mechanism
1001 is in the disk receiving position, timing belt 14 is stationary and remains
so until a disk D, d is inserted a certain distance.

“When disk D, d is inserted through insertion aperture 1A, the rim of
disk D, d first enga_gés with timing belt 14 and disk guide 11E. As described
above, disk guide 11E is of a resin material having a low friction coefficient.
Thus, the disk rim slides freely against disk guide 11E during disk insertion.
As the disk is inserted, loading plates 81L and 81R are forced apart against the
force of spring 127. The presence of disk guide 11E prevents disk D from
rubbing against timing belt 14 during this phase of insertion. By preventing the '
disk from rubbing aghins_t 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 Lousing 1000, disk trar_isfer mechanism 1001 revolves timing belt 14

_ counterclockwise. However, timing belt 14 cannot pull the disk in until the
disk has reached a certain point where the tendency of the disk to slip back oﬁf _

.~ 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 {Jser push
the disk inwardly up to that point. The present design is optimized for a user -



F|g 50 is an end mnse sectlon shomnng the cl anper:’ §upport nechanlsn1after
rel easi ng-the’ Clanper whi |l e.no,_ disk is present bet ween- t he ¢l anper and the
turntable’ Fig: 51 is an end-w $é section of ‘the cl-anper support’ mechani sm
after an attenpted disk clanping of a nmisaligned disk Fig. 52 is a top view
of the disk lock mechamri.smwith the sliding plate nmechanismin the first
position in which the di-sks are locked. Fig. 53 is a side section show ng

t he di sk | ock nmechanismw th the sliding plate nmechani smand the di sk | ock
mechani sms in the position of Fig. 52. Fig. 54 is a top view of the disk
lock mechanismwi th the sliding plate jgechanismin the second position in
which a disk is unlocked. Fig.. 55 is a side section showing the disk |ock

ggcszlhfllmo sm \év;mdglmdeﬁs?wmmnhﬁmﬂr@feru FAhBMEngihe iskapindIBRGRHNANS N the
the dlsk rim W1th the right forefinger and the thumb, respectively. The disk
can then be easﬂy 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 disk o
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 supportéd between tiining 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 mé.y 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 permitting timing belt 14 and friction belt
12 to lose their grip on it. That is, timing belt 14 is stopped just before timing
belt 14 and friction belt 12 would shift medially under the force of spring 127.
This insures that disk D is firmly held in the eject position. The disk Dis
moved between the ejeét position, 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 é_re. separated by a distance greater than the
.diameter of the disk, thereby releasing the disk so that the disk can be rotated

~ freely. A rack engager 1005, which moves loadin_g plates 81L and 81R apart,

' is also driven by motor 250.

R_eférring 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
90. A bend 134B in rack release pléte 134 is positioned to engage a bend 75E -

' in a sliding plate 75. A T-shaped rack release lever 130 rotates on a shaft 133



Fig. 56 is.a'tiop’view of the disk | ock mechani smwitt.h:-t-he sliding plate .
nmechani sm-i.n-the: thi rd position.in which the lock-is-partly closed. Fig. 57
is a side secti'on showing the disk |ock mechani-smwi th the sliding plate @ -
mechani sm and di sk | ock nechanisns in the positions of Fig. 56. Fig. 58 is
a top view of the disk Jock nechanismw th the sliding-plate nmechanismin
the fourth position inwhich a disks are |ocked. Fig.>59 is a side section
showi ng the di sk | ock mechanismw th the sliding plate mechani sm and di sk
l'ock nmechanisns in the positions of Fig. 58. 10 Fig. 60 is a top-view of
a disk insertion error prevention mechgnismprepared to allow insertion of

a di sk.

extending from the upper surface of a motor bracket 180. A spring 138, strung
~ between rack release lever 130 and motor bracket 180, urges rack release lever
130 in a clockwise direction, as viewed from above. An arm 130B of rack
release lever 130 pﬁsses through an opening 87C in a rack meinber 87,
inserting into a groove 134A of rack release plate 134, so that rack release
lever 130 rotates counterclockwise respon.éively toa fightward movement of
rack release plate 134.
Referring now also to 'Fig. 29, projections 87A on the lower end of
- rack member 87, are inserted into holes (hidden in the drawing) in main
- chassis 90. Rack member 87 has an integral rack 87D with a longitudinal axis
“that runs iaterally. The insertion of projections 87A into the holes forms a
pivotable connection between rack member 87 and main chassis 90 permitting
rack member 87 to pivot in an arc whose tangents are perpendicular to the axis
of rack 87D. Thus, rack member 87 pivots_ toward and away from the front
of the disk player. Integral rack 87D engages with gear 15C located between
gears 15A and 15B timing pulley 15. A bend 87B of fack member 87 is
connected to arm . 130A of rack release lever 130 by a plate 131 and a spring
- 132, When rack release lever 130 rotates ina _oounterclockwise direction, rack
member 87 rotates toward the rear of the disk player causing rack 87D to
mesh with gear 15C, _
 Referring now to Figs. 7, 25-29, and 66, rack engager 1005 controls
rack member 87 so fha_t it engéges 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 j)ositioned at a distance from bend 134B of rack release pl:éwe 134,
Thei'gforc, in this range of positions, the force of spring 138 rotates rack
release lever 130 to position rack release plate 134.toward the left end with
pins 135, 135 résting at the lei"t-m‘ost ends of their respective guide grooves
90H, 90H. In this range of positions of sliding plate 75, rack member 87 is
held away from gear 15C 'by plate 131 as shown in Figs. 25-27 under the



Fig. 161 i's .a partial- section shomﬁng the di sk. inserti on error prevention
mechani sm positi.oned as in Fig. 60. Fig.~-62 is a top~V|em/of the’ di sk
insertion error preventicon mechani smclosed after transport of a -disk-
beyond a ffap closure. Fig. 63 is a partial section show ng the disk
insertion error prevention nmechanismpositioned as in Fig. 62. Fig. 64 is a
partial end section of the disk insertion error preventi-on mechani sm during
transport of a disk past the flap cl.osure. Fig. 65 is a timng chart
indicating the relative states of the | oadi ng plates, the clanper support
mechani sm the flap cl osure and si gnals, used for transporting a disk Lnto
the disk player. Fig. 66 is a timng chart indicating the relative states

oA S AP RRTIS 1Bl B, 1 M TR pRERLORY by open Lhe
nMec ham sm tpesition UP-2 bend 75E engages with bend 134B, and rack release plate 134 .

is moved to _the right of the disk player. Therefore, rack release plate 134

rotates rack reléase lever 130 counterclockwise against the urging of spring

138 causing plate 131 ‘and spring 132, to pull rack member 87 to a position

where rack 87D meshes with gear 15C. Thus as sliding plate 75 approaches

position UP-2 form position UP-1 as timing pulley 15 is rotated, gear 15C

rotates so that it follows along rack 87D as shown in Fig. 29. This causes

loading plates 81L and 81R to niove laterally between positions in which a |

disk is heéld between timing belt 14 and friction belt 12 to open positions POS.

4, in which the disk is released (Compare Figs. 13 and 17). '

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

Main motor 33A and auxiliary motor 33B are both employed to drive
turntable 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 provides certain benefits.
During disk playback, motor 33A and auxiliary motor 33_B 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 ge;\rs 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



p05|‘t|on of the sliding plate and the state of a signal used to register
*the sliding plate position. Fig. 67 is a block diagramof a control circuit
for the disk player. Fig. 68 is a flowhart of a main procedure of system
controller 300. Fig. 69 is a flowhart of a JOB LOAD procedure. Fig. 70 is
~a flowchart of the JOB LOAD procedure. Fig. 71 is a flowhart of the JOB
LOAD procedure. Fig. 72 is a flowhart of a JOB EJECT procedure. Fig. 73 is -
a flowhart of the JOB EJECT procedure.” Fig. 74 is a flowhart of the JOB
EJECT procedure. Fig. 75 is a flowhajt of the JOB EJECT procedure. Fig. 76
Is a flowhart of the JOB EJECT proce ure. Fig. 77 is a flowhart of -the

JB BJECT Ho C?(()j lfﬂ’—etwolzln%torgs'thereilo &‘@ﬁﬁ%‘é tof %sz 12% i]n%rEgﬁ?‘CT he ocedur ©
first-order approximation, non-dissipative.

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

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

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

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

A centering cone 101, projecting from the top surface of turntable 102,
precisely centers disk D with respect 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 froﬁt 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 pickup transfer mechanism 53, that includes
deceleration gears 51, 52, 54, and a rack 50, enable a scanning movement of
optical pickup 2. Optical sensors 230A, 230B detect the rotation of a __shutter
wheel 55 driven by a gear 51. This allows the distance of scanning movement.
to be detected. |

Lower dampers 41, fitted mto attachment holes 30C on chassns 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



1F|g 79 is a flomchart of the JCB EJECT- procedure Frg 80 i's a flomchart
of the JOB- STOCK procedure Fig. 81l-.s a fl owchart: of-the JOB STOCK . -
procedure. Fig. 82'is a top-w se cross-section of ‘dri‘ve-si de disk- gui de
1002. Fig. 83 is a cross-section of a second enbodi nent of the drive-side
di sk _guide. Fig. 84 is.a cross-section of a third enbodi nent of the
drive-side disk guide. Fig. 85 is a cross-section of afourth enbodi nent of
the drive-side disk guide. Fig. 86 is a perspective drawi ng indicating an
al ternative enbodi nent

22 : -

the weight of chassis 30. Fasteners 43 insert through upper dampers 44 on the
upper surface of damper 41 passing through lower dampers 41 to connect to
base 40. 1 '

A damper lock mechanism 1008, selectively locks optlcal mechanism
1006 on chassis 30 to a base 40 from which optical mechanism 1006 is
otherwise vibrationally isolated. Damper lock mechanism 1008 includes a Y-
shaped lock plate 64 with pins 64C projecting from its lower surface. Pins 64C
fit into guide 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 fi_ts- 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 base 40, and insert into a hole 30C located on a left side of

“chassis 30. (Hole. 30C is not visible in Fig. 9, but is visible in Figs. 30-33.)
Lock plates 64 and 65 are interconnected by connecting plate 66, which rotates
ona shaﬁ 67 projecting upwardly from base 40. A compression spring 68 is
inserted between base 40 and lock plate 64, urgin_é lock plate 64 toward the
right side of base 40. Thus, lock plates 64 and 65 move in opposite directions
against, and with, the force of compression spring 68. A notch 66A on an end
of connecting plate 66 passes though an opening 40F in base 40. A sliding .
plate 75 (described later) engages notch 66A to control the angular position of
connecting plate 66.

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

* position UP-1. Thus, while sliding plate 75 is between position DOWN-2 and



of the disk player i-n which the disk player is mounted-vertieally. DETAI LED
DESCRI PTI ON O-..FTME PREFERRED ENMBCODI MENTS: Ref erri ng-.t:0 -‘Fi.g. 1,  a housing
1000 of a disk player -conforms to standard- di mensi ods for conputer . - .
peri pherals having a 5-1/4 inch hal f-height formfactor. Housing 1000 has
outer dinensions, 41.5 nm height x 146 mm w dth x 209 ymm dept h. The di sk

pl ayer i ncl udes a di sk changer that stores four CDs for -sel ective pl ayback.
Housi ng 1000 is generally box-shaped with four sides, a |ower panel, and a
top cover 3. A loading chassis 80 is attached.to integral nounting brackets
of two sides of main chassis 90 betwegg top cover 3 and the |ower panel of
mai_n .chassis 90. Top cover 3 may be ofnitted when the disk player is nounted

'S Sttached o g e Pls TA o AelurstPiigkd uleiighli ! QORdwsir 0T FAne
panel 1 has bynthefetseof compression sprin/68 forcing esgagemgnictip 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-1 to pos;ition Up-2, edge 75B”’ engages notch 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 of chassis 30, respectively. Thus freed, in position'UP-Z,"optical
mechanism 1006 is elaétically 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 (Fig. 45). In the up position, disk
D is'played back. In the down position, optical mechanism 1006 is shifted
down and away from disk D to clear the way for transfer of disk D. _
Vertical transport mechanism 1007 raises and lowers base 40, which
. is supported at its forward side on guide pins 45A and 45B and at its rear end
on ramp channel 48°. Ramp channel 48’ is cut out of a stainless steel guide
plate attached to base 40 at the rear eﬂd thereof. Guide pins 45A and 45B rest
in ramp channels 75A’ and 75B’ in bends 75A and 75B, respectively, of
sliding plate 75. Ramp channel 48’ rests on pin 47, inserted in an opening in
" avertical extension 75C in sliding plate 75. Base 40, with elastically Supbo,rted
optical mechanis-n'i 1006, rides up and down on guide shafts 137A, 137B,
Which are attached to main chassis 90 and passing through openings in base
40. Sliding plate 75 is translated left and right relative to main chassis 90
causing guide-pins 45A and 45B to ride up and down in ramp channels 75A°
and 75B’, respectively, and simultaneously causing ramp channel 48’ to ride
upwardly on pin 47. - |



ej ecting disks. Insertion aperture 1A is wider toward its center than at
its ends. The shape of insertion aperture 1A insures that only the edges of
di sks contact front panel 1 when disks are inserted and renoved. Therefore,
recordi ng 12 surfaces of disks are prevented from contacting front panel
1, elimnating a potential cause of damage to disks during insertion and
renoval . Referring to Figs. 2-4, a disk 24ansfer nmechani sm 1001 i ncl udes a
drive-side disk guide 1002, slidably nmounted on a | ower side of |oading
chassi s 80 on Shafte136A+186C p$crémerd inbgymaiinchassis 90 x@uides thedefiiiand right m@vemem ofs
slidably mounted on the |ower side of |oading chassis 80 toward a rig

si de of ~ pliding plpta 350 Shafts h3Ged 366 passronghichantels 750, én gliding plage oh §D®@)r t

pi ns 17A and 17B
136A-136C have wide heads to hold sliding plate 75 adjacent to main chassis 90. A worm

gear 254 pressed onto a rotating shaft 251A of a motor 251 meshes with a gear 184A of a gear
member 184, which rotates on shaft 92 projecting upwardly from main chassis 90. Another
gear 184B of gear member 184 meshes With a gear 71, which in turn meéhes with a gear 72.
Gear 72 in turn meshes with a large diameter gear of gear element 73. A small diameter gear
of gear element 73 meshes with a large diameter gear of gear element 74. A small diameter
gear 74A of gear element 74 in turn meshes with an integral rack 75F in sliding plate 75.
Gears 71 and 72, and gear elements 73 and 74, all rotate on respective integral shafté 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 sensor 233, supported on a bracket 181, as gear member 18i4 rotates,
to generate a series of signals (sliding plate motion pulse signal, P. PULSE, describéd below).
This series of signals is used by a controller to determine the position of sliding plafe 75.

Referring now also to Fig. 66, horizontal portions G1 of ramp channels 75A' and 75B'

| guide pins 45A and 45B of base 40, without lifting them, as sliding plate 75 moves between a
position DOWN-2 (shown in Figs. 34 and 35) and a position DOWN-1 (shown in Figs. 36 and
37). Thus, base 40, with optical mechanism 1006, remains in the down position (optical
mechanism 1006 is Ehown in the down position in Fig. 45), below Disk D in the playback
position. When sliding plate 75 moves between position DOWN-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



‘attafhed to theit “upper surfaces, respectively. Suppert-pins 17A and 17B

- pass_ through-respéctive transverse guj de grooves 80A and 80B in | oading - -
chassis 80. 'Rings 21A and 21B, at ends of support pins-17A and 17B,
respectively, prevent support pins 17A and 17B from slipping out of guide
grooves 80A and 80B. Fixed and drive-side disk guides 1003 and 1002 attach
to L-shaped | oadi ng platés 81R and 81L, respectively, thereby pernjtting
fixed and drive- side disk guides 1003 and 1002, nove transversely on the
bottom of | oading chassis 80. Cui-de rollers 19A and 19B, rotatably nounted
on upper surfaces of |oading plates 8Xg and 81R, travel in guide grooves
80A, 80B in |oading chassis 80. Guide rollers 19A, 19B fit closely within

gui de gr ooverenB®Ain $0Hzonktiluportions G3 #rdl bptical REhATIsn kBMaindsidr @eagcur at e
al i gnment of | oading plates 81L and 81R throughout their respective ranges
of novenent .Posifiasotoptipal feechanism, 006 shawn imthe un pesition iy Kig. #7Bfaro t hat

I oadi ng pl at g8 hRvbackd th #uptposition, optical mechanism 1006 is at the level of a
lower surface of disk D, d in the playback position and mounted on the upper L
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 insuch a waj that the rear
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
movément of 'sliding plate 75. A shutter piece 75G, on a bend on sliding plate

75, interrupts a light beam generated and sensed by optical sensor 237 on main
chassis 90. Thus, optical sensor 237 detects a reference position of sliding
plate 75 at the point where shutter piece 75G just ceases to interrupt the light
beam as sliding plate 75 moves to the right of position DOWN-1 or just
interrupts as sliding plate 75 moves left of position UP-1. This reference
signal, generated by 'optiéal sensor 237, is signal P . REF. Signal P.REF
goes low (L) when shutter piece 75G ceases to interrupt the light beam
generated by optical sensor 237 and goes high when the beam is interrupted.

The positions of sliding plate 75 are determined by counting the number
of pulses of signal P . PULSE after the signal P . REF goes low (L). Position
DOWN-1 is détectcd by -moving sliding plate 75 leftwardly after signal

P .REF goes high (H), and halting after counting three pulses from signal
T . 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 rightward movement after counting 45

pulses.



& position closer to | oading chassis 80 than |oading plate 81L, permtting
| oadi ng plates 81L and 81R to overl ap. Respective opposing sides of |oading
pl ates 81L and 81R have integral racks 810L and 810R A pinion 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 |oadi 2§ plate 81R to nove an equal

di stance in the opposite direction of |oading plate 81L. A spring 127
strung bet weeReferringdo Figs. 2rand ity gsampes 1009 alagips sligkpldrom turntatie |@82|- Clgnper

| oadi ng plate 81L and pin 21C on an upper surface of |oading chassjs 80,

urges | od0hinchidgsaslamperhase b4Rwith adiaitompatage f hich a ferromagnetic plate 111, is
attached. A clamp support 115 has a flange 115A top and a shaft 115B which passes through

an opening 80G in.loading chassis 80. Flange 115A tapers at its perimeter. Shaft 115B is
insertably fixed to clamper base 100. A clamping sheet of compressed urethane is adhesively
bonded to the outer perimeter of the bottom surface of clamper base 100 to protect disk
surfaces from damage. Turntable 102 has a magnet 105 which is positioned to attract
ferromagnetic plate 111.

Referring also to Figs. 43 and 47, a clamper support mechanism 1010 holds clamper
1009 slightly (0.3 mm) above disk D when disk D is in the playback position. Respective pins
78, 78, projecting upwardly from the upper surface of loading plates 81L and 81R, projecting
upwardiy 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,
77R, pass through, and are guided by, respective guide grooves 80E, 80E of loading chassis
80. Thus, clamper holders 77L, 77R are free to move left and right with respect to loading
chassis 80. Clamper holders 77L, 77R have respective supports 77A, 77A on respective ends
which face each other. Supports 77A, 77A are shaped to clamp and support flange 115A of
clamper 1009 when supports 77A, 77A are brought together. Support 77A has a V-shaped
cross section. A spring 128 urges clamper holders 77L and 77R together to snugly embrace
flange 115A. 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.l, shown in
Figs. 42 and 43) and large-diametér



A bent portion -6f "1 oading plate 81L forms an integrat -shutter piece 811 in
| oadi ng plate-81t-toward the front of housj-ng "10Q0,.;Shutter piece 811
interrupts ‘a-light-‘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 spaci.ng of fixed
and drive-side disk._guides 1003 and 1002 is determ ned By the wi dth of the
di sk they support.- Optical sensor 236 is positioned so that the Iight beam
i s broken when a disk of a certain size is supported between tinng and
friction belts 14 and 12. Referring aEio to Fig. 65, a signal IN whichis
output by optical sensor 236, goes high (H) when the size of an inserted

i ske. Rof or T g nnotpodfiaTIPQSY ShoCHS FRACWall 3 3084 98, Briues an

upper di sk doading plates &1L emidn8 1Ry virag! dn Igaidef groovdsoTTB,0%TH iofi @dthpauch as

- di sk ide 9 f upper half of a
guwr Sgog'r oévlsl? efrs sﬁﬂ ¥R v?i];holljl? gt%tr:cﬁnlgsclat%gr h%lders ’%ITS ar_lg r)77Rp E)l"he force

of spring 128 brings clamper holders 77L, 77R together causing supports 77A,
77A to hold clampe} 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 respectiw)e ends of
guide groovés 77B, 77B spreading clamper holders 77L and 77R apart agaiﬂst
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; the stocker can be moved up and down. When this
happens, since no disk D is present on turntable ‘102 in the up position,
clamper 1009 is attracted to magnet 105, and rests on centering cone 101 of
turntable 102, as shown in Fig. 50. -

Referring to Figs. 2 and 50, a shutter piece 77L’ on. clamper holder
7IL indicates ;:lamp errors the outer perimeter position of loading plates 81L
and 81R. An optical sensor 234, on loading chassis 80, detects the position of

“shutter piece 77L°. Opﬁcal sensor 234 generates a loading 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. '

'R_cferring now to Fig. 51, supports 77A, 77A have .Wedge-shaped Ccross
sections. If flange 115A is forced upwardly or downwardly, supports 77A;
77A can be spread apart. This may happen if, when optical mechanism 1006
is moved to the up pﬁsition, disk D is misaligned with respect to turntable 102,
Turntable 102 will force disk D upwardly against clamper 1009 causing



whi ch*gui des .the.iedge of the inserted disk on the {eft: side of housing -
1000. A sl.oped surface 9A, with a slope of ‘45 degrees, runs.longitudinally - -
on a |l ower surface of upper disk guide 9. A projecti-on 9B, on a bottom end
of sloped surface 9A, engages the upper surface of the disk edge. A sl oped
surface 10A, running langitudinally on a | ower disk guide 10, slopes at a
45-degree angle in a di.rection opposite that of sloped surface 9A. - A

proj ection 10B on an upper end of sloped surface 10A engages a | ower
surface of the disk edge. A gap of 1.3 mmw dth (Hl), between projection 9B
and projection 10B, is slightly wider jghan the thickness of a disk (1.2 mm
so that the disk edge is guided precisely. Referring to Fig. 3, a timng

Bt 167 SOBRE TIACTIANS s B T VB g b OUT R 30 5,0,
shaft 6 projindicatingoaar eiiror foonditione Nigtp ethat; uinf dlees upf pbsition of jptigali de 10 at
Its rear enqﬁec Qr?llsﬂlefd()tGi, .enlﬂ')p'[t?si'J lsn';r%YoJofrtl?lIn?atb?es 102 and the lower surface of
disk D precisely coincide. Therefore, normally, the movement of turntable 102
to the up position should not raise disk D at all. Note also that as clamper
1009 is attracted toward turntable 102 due to the magnetic force of magnet
105, and since there is only 0.3 mm of clearance above disk D, damper
holders 77L, 77R are not forced substantially apart even if clamper 1009 is
lowered to the surface of disk D,Therefore, unless loading plates 81L and 81R
. have been brought to the open position POS.4, the output from optical sensor
234 should remain in the high (H) state even when optical mechanism 1006
has moved to the up position. Thus, the output from optical sensor 234 (signal
.W) 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 tlie determination of other positions of
loading plates 81L and 81R. Moving laterally from this reference position,
where signal OUT goes low, and counting 11 pulses of signal L. PULSE,
posiﬁon 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



14 on»shaft 6.” Atimng bel {- 14 |s stretched between tlmng pulleys 15 and

7 to forma Ieop “wi-th a long axi.s of the | oop bei: ng parallel

t0 a direction

of transport of- dISk D, d. An inside surface -of tlmng belt 14 has teeth or

serrations.

Qut si de surfaces of timing pulleys 15 and 7, adjacent

correspondi ng portions .of the inside surface of tim ng.-belt 14, al so have
teeth or serrations to engage the teeth or serrations of timng belt 14,
t hereby preventing slippage of timng belt 14 with respect to timng _
pulleys 15 and 7. Referring, nowto Figs. 4 and 6, a fixed-side disk guide
1003 supports friction belt 12. As in s i ve-si de di sk guide 1002,
fi'xed-si de di sk guide 1003 has a disk guide 11 of a resin rraterlal

llow friction, ¢qglf 8 fouPQisks Anot shown i in the drawing) at a pitch of 3 mm between

top plate 151 and stocker pl_ate' 152D.- A first stored disk is inserted between
top plate 151 1and 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, pro_lectmg upwardly from main chassis 90, is inserted in

a bearing 150A to guide stocker 1011 along a vertical path of movement. Nuts

164L, 164R (nut 164L is hidden in the drawing) engage screws 167L, 167R

that rotate on shafts 165L, 165R, respectively, projecting 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
stocker 1011, and counterclockwise rotation of screws 167R and 167L raises
stocker 1011.

A shutter member 173 rotates on a shaft projecting upwardly from main

chassis 90. Shutter member 173 has a gear 173A, on its lower surface, that

meshes wiih 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 vertical movement and position of stocker 1011. A shutter piece 173B -

projects from an edg_e of shutter member 173 and slits S1-S4 in shutter

‘member 173 divide shutter member 173 at 90 degree intervals. Shutter piece

haVing a



gui de>groove 11 i's formed |ongi tudinally on disk guide -11-to guide the

di sk edge oppesite drive-side disk guide. 1002. Qui dé:-groove 11' includes-

sl opi ng surfaces~IT ‘A’ 11B, and a square ‘U shaped ‘gfoove 11C that form a
channel shape with a tapered entry. Referring now also to Fig. 8, a tapered
di sk guide 11E (see Fig.. 8) toward a front end of fixed-side disk guide
1003. .An gap H2 of groove 11Cis 1.5 mmw de, slightly wi der than the

t hi ckness of a disk. This gap width allows the disk edge to be gui ded
precisely w thout . -binding. Friction belt 12 is fixed to a flat wall 11D of
a belt fixirng piece 11F at the blind of groove 11C. Friction belt 12
runs .the length of fixed-side disk guide 1003 except for the front portion

ool £161 ont +a il i, 154 Sl iiied (y onticbt¥petis 2o end oo Resbeliveldor O
friction belena#iskrleckwbagept$.ar ound belt fixing piece 11F and held in place
by @ rei nforcemengupl 3t Gndsk 238 likAS toBked' Ferdiindl SsioRPSgha T &1 vl
(S.REF), when shutter piece 173B interrupts a light beam generated and
detected by optical sensor 238, Signal S. REF goes high when stocker 1011
is brought to a position above disk holding position POS(1). POS(1) of stocker
1011 corresponds to an alignment of the disk-holding space between top i)late
151 and stocker plate 152A with a disk transfer position.
- Optical sensor 239 generates a stocker position signal (S . POS). Each
time stocker 1011 passes one of positions POS(1)-POS(4), the signal goes low
(L). Thus, position POS(1) is detected by moving the stocker downward until
signal S.POS goes low (L) after signal S.REF goes high (H). The
remaining positions POS(2), POS(3), and POS(4) are detected moving stocker
1011 further an_d counting second, third, or fourth changes in signal S . POS,
respectively. - .
Referriné to Figs. 12, 53, and 55, a disk lock mechanism 1013,
prevents disks, held in sto_cker 1011, from moving out of stocker 1'011. ‘An
upper disk lock shaft 158 projects downwardly from a lower surface of top
cover 3. Upper disk lock shaft 158 passes thrbugh spindle holes of disks stored
in stocker .1011. A lower end of upper disk lock shaft 158 extends to a
~ position slightl_y (0.3 mm) above an upper surface of a-disk D being
transported into stocker 1011 as shown in Fig. 55. Upper disk lock Shaft 158
preveﬁts movement of the disks above the disk D being transpo_rtéd.‘ Figs. 53
and 55 show the stocker in position POS(1), so upper disk lock shaft 158 does
not pass throﬁgh anj of the disk spindle holes within stocker 1011. A lower
disk lock shaft 156 projecting upward from main chassis 90 is 6oaxially
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 .betweén a lock position and an unlock position. In the lock



211D to. prevent it “#rom bowi.ng’ due to t-he force applted by . the di 8k runnlng
‘along frictiom belt 12. F@ferrlng to Fig.- 3, 5, and;6.’an outer perineter
surface 14A of"timing belt 14 is positioned to engage vith the disk edge;
gui ded between projections 9B, 10B, on the |left side of housing 1000.
Friction belt 12 engages the opposite edge of the disk. . Timng belt 14 is
revol ved by timng pul l.ey 15 to 15 nove the disk |nSide housi ng- 1000.
Friction belt 12 is fixed relati.ve to |oading plate 81R Therefore, if
timng belt 14 were pernitted to bow, the center of the disk would nove
~toward the left of the device causing t:he path of the disk to be nonl Lnear.
Al so, the distancé of disk transfer, frfomfront to rear, is .

position, a tapered upper end of lower disk lock shaft 156 fits into upper disk
lock shaft 158 (see Fig. 53). In the unlock position, lower disk lock shaft 156
is lowered aw;ay from upper disk lock shaft 158, creating a gap between upper
and lower disk lock shafts 158 and 156 through which a disk can pass (see
Fig. 55). A spring 159 inside lock shaft 156 applies an upward force on loWet
disk lock shaft 156. A sheet 157, of compressed urethane, is attached to the
upper surface of lower disk lock shaft 156 to help avoid possible disk damage.

_ To raise and lower lower disk lock shaft 156, disk lock mechanism
1013 includes a lock release arm 172 rotatably supj)orted 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 sufface 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). o |

Referring now to Figs. 12 and 52-59, lower disk lock shaft 156 is

Iiositioned responsiveiy to the position of sliding plate 75. When sliding 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—Z;'"
lower disk lock shaft 156 is seated in upper disk lock shaft 158, tile lock
position, held there by the force of spring 159. |



det ermi ned from:t he angul ar ~di splacenent of tining pulliey 15. The. .

non- 1| i near dlsplacenent of the disk woul d make it:" diffficult t o ‘det ermi ne
the fore-aft dlsplacenent of the disk fromthe angul-ar’ di spl acenent of
timng pulley 15. This is so because, wth bowing of timng belt 14 and
friction in the sliding.supports, the transverse novenent of the disk woul d
be a conplex function of fore-aft displacenent of timng pulley 15-which
woul d vary with properties of the timng belt (which could al so change over
time). Therefore any-bowing in timng belt 14 is likely to lead to errors
in fore-aft position detection of the sk. Referring nonentarily to Fig.
82— timng belt 14 s prevented fron1bOMAng by a guide wall 10D, on | ower
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inwardly. A Glmvaﬂ tbt ap positioh ef aptical meska:gsm déO@ engagdinekt portion J6B
reinforces d 'fs rela lz%g §6%’oﬂows éllope surPace ((11'2 ol% cca’mI rfséce 75D, moving 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 housing
1000, engagement portion 96B of relay plate 96 is pushed rearward by inclined
surface C4. Lock release arm 172 rotates counterclockwise, ahd 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 lock shaft 156 moves upward to the position indicated in Fig.
-57. When sliding plate 75 reaches a position UP-2, engagement portion 96B
engages with surface C5, which is aligned with surface C1. At this point, as
shown in Fig. 58, lower disk lock shaft 156 has reached the lock position
again, where it fits into upper disk lock shaft'158. _
A shutter 156B, projecting from lower disk lock shaft 156, iﬁdicates
when lewer disk lock shaft 156 reaches the lock position. Shutter 156B
interrupts a light beam generated and detected by an optical_seﬁsor 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. Wheﬁ slid'iné
plate 75 is at position UP-3or 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



0. and 10 are: of resr n, rretal pI ate 8 prevents drsk gurdes 9 and. 10 from-

di sks (descrr bed Iat er) above and beI ow dr sk gur de 9 Ref erri ng now to Fi g.
7, aloading plate open/close mechani sm 1004, rotates timng pulley 15.
I\/btor 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
menber 63 rotates on shaft 91 attached to main chassis 90. Gear 63A on a

-~ | ower portion of gear nenber engag§$ worm gear 253 Plate 86A is fixed
to_a shaft 88 which fits in a center e 91A of shaft 91, allowing plate

ot ex conmen I REK Yoart 1 SER RGP, RibBuE) b PR RBR e ockinar 10

position. If dlsk locking is not properly achieved, vibrations can cause disks

to shift out of place within stocker 1011, possibly causing damage to the disks
by lower and upper disk lock shafts 156 and 158 which move vertically within
stocker 1011. Signal . 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 shutter 120.
Material, such as felt or compressed urethane, is adhesively bonded to the
surface of flaps 120A, 120A to prevent abrasion of the top surface of disk D,

* since the top surface of disk D engages flaps 120A during loading and ejecting
operations.

A shutter arm 121 rotates on a shaft 122 projecting perpendlcularly
from the lower surface of loading chassis 80. A sprmg 125 urges shutter arm
121 in a counterclockwise direction, as viewed from the top. A rack 121A on
the bottom of shutter arm 121 meshes with pinion gear 120B. 'I‘hus; 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 pesition of loading plate 81L. Referring to Fig. 60, when
loading plates 81L and 81R are positioned at disk receiving position POS.1,
pin 123 of loading plate 81L rotates shutter arm 121 clockwise against the
urging of spring 125. The rotation of shutter arm 121 causes shutter 120 to
rotate toward the outside of the device, meving it to the open position. This
allows a disk to be inserted into insertion aperture 1A.



16 protruding-from a distal end of -plate 86B. An.internediate gear 82C, ,
rotating.at’ a mddle of plate.86A neshes with both:gear 63C, on an upper .
partion of gear menber 63, and gear 82B," thereby tfansmitting fotation 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 middle of
pl ate 86B. CGear 82A neshes with gear 82B and a gear 15B'on a | ower: portion
of timng pulley 15. Referring nonmentarily to Figs. 25-29, plates 86A 86B
pi vot responsively the position of timng pulley 15 as tinmng pulley 15
noves transversely with drive-side disg guide 1002. Thus, the rotation of
motor 250 is transmtted to timing pulley 15 by an extensible transni ssion

Wit hout novi ng noxHR inskefion ¥Y ik DUGHs@NofdihE Phatel! 811! AR Ieeﬁi’atet.here i's no
need-for space for movenent of a bul ky notor. In addition, havi ng an
ext ensi bl e As loading plate 81L moves to the left side of housing 1000, pin 123 moves
away from sh;Jtter 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 released__"to a close position in which shutter arm 121 is rotated
counterclockwise to a position where its side surface 121B engages with bend
80F of loading chassis 80. When shutter 120 is in the close position, disk
insertion through insertion aperture 1A is prevented. Shutter 120 canhof rotate
past the close position in which flaps 120A point downwardly because an arm
supporting rack 121A is supported by bend 80F, preventing further rotation of
“shutter 120. Thus, insertion of another disk is blocked. ' '
A shutter piece 120C, on the upper part of shutter 120, interrupts a
| iight 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. PULSE) of optical sensor 232
described above. When a large diameter disk D is inserted and transported to
position P1, flap 120A falls away from the upper. surface of disk D, closing
shutter 120, This causes signal S.CLOSE to go high. Play position P2 and
stock position P3 are determined for a large diameter disk D by 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,



“transhissioninstead of a nbvabl é notor and transnission, the mass-and

wei ght of theidrive mechanismtravelling with |oading.plate 81L:i s’ _

m nimzed, making it possible to use a weaker spring 127 ‘to urge | oadi ng

pl ates 81L and 81R nmedially together. Disk insertion is thereby made easier
and nore responsive. In addition, the pressure |oad on.timng 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 onthe upper portion of gear nenber
63 periodically interrupts a light beam detected by optical sensor 232 as
gear member 63 rotates. Optical sensoryg232 generates a |oading pulse _
signal, signal L. PULSE. Because bowi ng of the timng belt 14 is prevented

as di scusseglabpysition Pagksi indicatbd BYdd phistd 6L ki T".?UEE'EE' kn 2
pr edet er m ng)da?}.bv\_gy vl\fi)th m)vlerrent 3’? di gksD, d.lg"ii'%ere ore, s%'g&ng‘?"’f PULSE
can serve adosition P by20® pulses of the sameeignak.. During di sk transfer, one -

pul'se in signal R_eferring to Fig. 67, a drive control circuit 1015 includes a system

controller 300 (preferably a microprocessor) having a ROM, a RAM, and an
5 interface circuit. Controller 300 receives user input from a modé ke}"pad 301,
with E/L key 1 - E/L key 4, which a user presses to command controller 300
to eject and load disks stored in -posiﬁons 1-4 of stocker 1011, respectively.
Controller 300 is also connected to a computer 303 via an interface circuit
302. Controller 300 implements mechanism operations corresponding to mode
10 key entries and commands from computer, 303 according progrimming
described in the flowcharts of Figs. 68-81. ,
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 signals 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 :pl_ates
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 pﬁlley 15 in the counterclockwise direction. When
both signals go high (H), the output from motor drive circuit '304'is short-
circuited to elecuomagnetiCally brake motor 250. When both signals are low
_ (D), the output of the motor drive circuit is an open lead state to allow the
25 motor 250 to freewheel. | o
Optical sénsors 237 and 233 apply signals F. REF and P. PULSE,
respectively, to controller 300. In response to signals P.REF -and
P. PULSE, controller 300 generates and applies signals P.UP anid 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 mbtor 251 of op't_ical



L. PULSE |nd|cates a movement “of ‘0.5 mmof. the diskiin. the present

enmbodi ment .  Thé-isame signal.. L. PULS E al'so |nd|cates t he di stance noved by
| oadi ng plate 811 - during an operatlon t hat- i-s descri bed. below: I'n this
operation, one pulse 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 di sk guide 1002 and 1003, the force of -spring 127 pulls
support pins 17A and 17B together until they rest. agai nst the ends of guide
grooves 80A and 80B, respectively. This places disk transfer nmechani sm 1001
in a disk receiving position (PCS. 1), _In the disk receiving position,_

| oadi ng pl ates 81L and 81R, attached 98 support pins 17A and 17B,

r espect 1 vel Ymechhfisth¥fedfi& tAhsport mechanism 1007 of Fig. 10. When signal P.UP
' goes high (H), a drive voltage is output to move sliding panel 75 toward the
right side of flousing 1000. When signal 'P.i DWN  goes high (H), a drive
- voltage is output to move sliding pattel 75 toward the left side of housing
1000. When both signals P.UP and P. DWN. (" go high (H), motor drive circuit
305 is short-circuited electromagnetically brake motor 251. When both signals
are low (L), the outputs are put in an open lead state to 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,E | DWN " to motor

-drive circuit 306, which drives motor 252 of stocker vertical transt’er
mechanism 1012. When signal ST.UP goes high (H), a drlve 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 hlgh
(H), the output from motor dnve clrcult 306 is- short-cnrculted
electromagnetically braking motor 252. When both signals are low (L), the
motor leads are opet)ed to permit motor 252 to freewheel.- When a power
supply is off, controller 300 is connected to a backup power supply (not shown
m the drawmg) so that ﬂags in memory indicating stocker pOSlthIl presence
of disks and disk sizes are saved. '

. The read signal generated by optlcal pickup 2 is applled to a sngnal
processing circuit 307 via an RF amp 309. After EFM demodulation, de-
interleaving, error correction and other usual operatione are performed, the

~ signal is sent to computer 303, which is oonnected_externelly, via an interface
circuit 302. Based on a servo error sign'el', obtained from optical p'ickup 2,
servo circuit 308 controls a focus servd, 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



specified positions. The specified positions are.such that the distance W
bet ween ti-mi ny belt 14 and friction belt 12, which:are supported by |oading -
pl ates 81L and~81R- i's 76 nm This separati-on di stance is slightly smal I'er
than-the 80 nm di aneter of -small-di.aneter di sks. Wen di sk transfer
mechani sm 1001 is in the disk receiving position, timng belt 14 is
stationary and remains-so until a disk D, d is inserted a certain.distance.
Wien disk D, d is inserted through insertion aperture 1A the rimof disk
D, d first engages with timng belt 14 and disk guide 11E. As descri bed
above, disk guide 11E is of a resin gerial having a low friction
coefficient. Thus, the disk rimslides’freely against disk guide 11E during

di sk inserti . | sk i.s.inserte di n | at es 81L. and 81R are
flo?celd apar tcwa&glgfgqsi{ Q?%ggoﬁg?éé%d ?Bhpﬂ‘a' llags’.-a?&egoﬁﬁgge‘ﬂ’c?’éa S A€k guide 11
E prevents gesforited basedrondibe dpeidiag msddet | M ng belt 14 during this phase of

insertion. By preventjng the disk Tromrubbing against timng belt 14,
damage and wear t&pfeqrmg%g Rigs. 6881, the letter, n, denotes the stocker position (i.e.

n=1,2, 3, or 4); Four flags, D.FLAG(n) (D.FLAG(1)-D.FLAG(4)), one for
each stocker position, indicate the presence of disks in respective ones of the
holding positions POS(1)-POS(4) of the stocker. Four other flags, S.FLAG(n)
(S.FLAG(1)-S.FLAG(4)), indicate the sizes of the disk stored in the respective
ones of the holding positions POS(1)-POS(4). A value of 1 of one of flags
' D.FLAG(n) means a disk occupies the respective holding 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 ekample, 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 ahd 22, M.FLAG is set to STAND-BY. When
the disk is brought to stock position and loading plates 81L and 8IR 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 indiéated by
corresponding settings of M.FLAG. The following table summarizés 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. | |



is n1ﬂ|n1zed ‘Ref:erring to Flgs 14, 15, and 16 mhen dISk D 1s i nserted to

t he position tndi-cated by PO, the separatlon dlstanCe between timi ng belt

14 and friction belt 12 is increased to 78 mm This%initiates disk I'oading. -
To pull disk D into housing 1000, disk transfer nechani sm 1001 revol ves
timng belt 14 counterclockw se. However, timng belt 14 cannot pull the
disk in until the disk has reached a certaln poi nt wher.e 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 bel-t. and friction belt
12. This requires that the user push tgg di sk |nmardly up to that point.

The. present design is optimzed for a USer

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
tlmmg 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.




¢ hat ¥ nserts: dISk Dlnto i nsertion aperture 1A holdi-ng t.he-di sk spi'ndle
hol e and the.disk.Ti-mwith the ri ght forefinger and: {:-he t humb,
respectively. The-di'sk can then-be easily- and naturally 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 clockwise,'with t he hand of
the user urging it along until disk transfer nechanism 1001 gets a. solid
grip on disk D. Once disk 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 independently of the user. Disk Dis brought to a

pl ayback p03|t|on_('P2) and then to a sttck position (P3). Referring

nonment ari |y pee=Regr—_lO—hy—tlui-ngtlodngbhel t_14 clockyi go di gk
or a play

mechani sm 1Q0Lo4dihgs Patdi Oferiing bAl Qloih P3)
position (P) to gn aEJ ec#epoéltlono?Pg(Me%ere di sg‘i may be rerfpved by

the user. Dijs r ansf er, Bﬁmsm 1001 is controller to brlng di sk D as far
to the front ﬁfi{ethe di S]%&Eﬁ

ansf er

On Rack member 87 is engaged with timing pulley 15 keeping
- | disk transfer mechanism 1001 in the open position POS.4 as
shown in Fig. 29.

Rack member 87 is moved away from timing pulley 15 as

shown in Fig. 25.

Damper Lock Mechanism 1008

State Description

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

Unlocked | Optical mechanism 1006 js unlocked from base 40 and
elastically sﬁpported by lower dampers 41 and upper dampers

44 as shown in Fig. 33.



player as possrble mnthout causi-ng pern1tt|ng timng- beIt 14 and friction
belt 12 to- | ose. fHeir -grip on it; That-is, timng belt- 14 is stopped-j ust
bef ore tlnlng bel't14"and friction belt 12 woul d shi:ft nedlally under the.
force of spring 127. This insures that disk Dis firmy held in the eject
position. The disk D is noved between the eject position, the playback
position, and the stock- position in response to keypad entries by the user.
Referring nonentarily to Figs. 13, 17, and 25 when a di sk is played back,

| oadi ng pl ates 81L and 81R are separated by a distance greater than the
di aneter of the disk, thereby relea5|aﬂ)the di sk so that the disk can be
rotated freely. A rack engager 1005 I ch noves Ioadlng plates 81L and 81R
apart, is alpreth==wen—by—peter—2blPoforcing agalpn g E g 7 2 k

rel ease pl aesnaﬁglma@t'ysapbﬁﬁoﬁo mai n chassi s 90 by pi ns 135 inserffed in a
gui de groovgs 90H in main chassis 90, so that rack release plate 134 can

slide left @ngtd ght r%&i:hifﬁoﬁo mai n chassi s

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

shown in Fig. 43.

Optical mechanism vertical transport mechanism 1007 moves
raised optical mechanism 1006 to the up position as shown in
Fig. 49,

Clamper Support Mechanism 1010

State

Description

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

shown in Fig. 50.

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

Disk Lock Mechanism 1013

State

‘Description

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

Locked




90. A bend 134B in rack rel ease plate 134 is positipnéd to engage a bhend
"75E in a sliding-plate 75. A T-shaped rack rel ease -Lever .130.rotates on a
shaft 133 19 ext endi'ng fromthe upper surface of<a-notor bracket 180. A
spring 138, strung between rack rel ease |l ever 130 and notor bracket 180,
urges rack release lever 130 in a clockw se direction, as viewed from
above. An arm 130B of rack release |lever 130 passes through.an opening 87C
in a rack nmenber 87, inserting into a groove 134A of rack rel ease plate
134, so that rack release |ever 130.rotates counterclockw se responsively
to a rightward novenent of rack rel easg plate 134. Referri \¥pal SO _to
Fig. .29, projections 87A on the. | ower g%d of MH65332

Disk Insertion Errbr Prevention Mechanism 1014

State Description

flap 120A of shutter 120 engages with the top surface of disk

Engaged Positioning of ﬂap 120A is maintained at the angle at which
D as shown in Fig. 64.

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

Open Shutter 120 is in the open positidn, 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

/

|| Mechanism | READY | EIECT . . PLAY/
' STANDBY
| Receive | Eject , Open
- Off - Off ' On
"Lock Lock

75 DOWN-2 | DOWN-2 UP-2
1010 " - | Support Support - Release
1013 | Lock Lock Lock

1014 Open Open - | Closed




rack ‘menber 87,-dre inserted inta hol es “(hidden.in the dramnng) In main .
chassi s 90. Rack menber :87 ‘has an integral rack 87Dwith a I'ongi t udi:nal .
axi s that runs Iaterally The insertion of projectidAs 87A into the hol es
forns a pivotable connection between rack menber 87 and main chassis 90
permtting rack menber 87 to pivot in an arc whose tangents are
‘perpendicul ar to the akis of rack 87D. Thus, rack member 87 pivots. toward
and away fromthe front of the disk player. Integral rack 87D engages with
gear 15C | ocated between gears 15A and 15B timng pulley 15. A bend 87B of
rack menber 87 is connected to arm 1304 of rack release |ever 130 by a
plate 131 and a spring 132. Wen rack Yel ease |l ever 130 rotates in a

i k- pl ayer - causi Nuek Hd Bives @by ihy A, EOIRUET S0BIBERe REABE (0 i ge.
7, 25-29, ammmm routine thaplwps thrdAgh srps 91|, $31 Bk10MRAlss af evet, tfaat it
engages Wi t e geale 2 Waehied! senoa0es (O°F)

When disk D is inserted into insertion aperture 1A of front panel 1, the
outer edge of disk D presses against timing belt 14 and a disk gulde 11E. As
the disk is pushed in by the user, the outer edge of the disk slides against disk
guide 11E, loading plates 81L and 81R are forced apart, and pin 123, on
loading plate 81L, moves allowing spring 125 to rotate shutter arm 121
counterclockwise. The rotation of shutter arm 121 closes shutter 120. Shutter
120 is held open as it slides against disk D until disk D is inserted completely
into the device. The disk is protected from damage by the compressed urethane
(or similar material) adhesively bonded to the periphery of flap 120A.

If a disk is inserted as- far as position PO (shown in Fig. 14 for a large
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 (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 P (Fig. 16 for large disks or position
P6 in Fig. 21 for small-diameter disks), flap 120A of shutter 120 drops from
the upper surface of disk D, d to the closed position. This causes the output
from optical sensor 235, signal S.CLOSE, to go high' (H). Controller then -
checks signal TN at step S$22. If signal TN is high (H) at step 822 indicating’
a small diameter disk, controller 300 sets small-diameter disk ﬂag S.FLAG(n)
to 1 at step S23, where n is an internal memory variable whose value is set to
represent the current stocker position. Control then advances to step S24 where



in response to the-position of sliding plate 75. V\hlle sl.iding plate 75 is

nmovi ng bet ween .a position DOM-2 and a pbsition UP:i, ~bend 75E of sliding '
plate 75 is pOSItloned at ~a distance frem bend 134B:of r.ack.rel ease: plate -
134. Therefore, in this range of positions, the force of spring 138 rotates
rack rel ease |l ever 130 to position rack release plate 134 toward the |eft
end with pins 135, 135 resting at the | eft-nmost ends of .their respective
gui de grooves 90H, 90H. In this range of positions of slldlng pl ate 75,
rack menber 87 is held away from gear 15C by plate 131 as shown in Figs.
25- 27 under the 20 urging of spring,138. Wen sliding plate 75 noves
fram position UP-T"to position UP-2, be&nd 75E engages with bend 134B, and

rack rel easegipt ﬁfeﬁeﬂo%Aﬂag D.FLAG(n) is set to 1. At step S25, controller 300 returns
signal REAR to low (L) and sets signal FRONT to high (H). Control loops
through step _§26 until signal S.CLOSE goes low (L).

When signal FRONT goes high (H), timing belt 14 of disk transfer o
- 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 signal FRONT to low (L) and sets Signal ‘REAR to
high (H) at step S27. At stgb 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 clockw1se _

The movement of disk D, d causes shutter 120 to close, in turn causmg
signal S.CLOSE to go hlgh (H). At step S29, controller 300 begms countmg :
the output pulses. (31gnal L. PULSE) from optical sensor 232 by i incrementing
an internal count variable once for each pulse of signal L. PULSE. At step
S30, controller 300 checks to see if S.FLAG(n) has the value 1, indicating a
small disk. If S.FLAG(n) is. 0, indicating a large disk, thén, at step S31, a
value of 6 is stored in an internal memory variable, SET. If S.FLAG(n) is 1,
indicating a small-diameter disk, then controller 300 sets variable SET to 46
at step S32. At step 833, controller 300 compares the internal count variable
with the value of SET and loops if SET is higher than the internal count
variable. Onbe the internal count vafiai)le reaches the value of SET, indicating
that disk D (d) has reached position P2 (P7 for small disks), control proceeds ‘
to step S34. At step S34 signal FRONT and Signal REAR are set high (H) for

a prescnbed period (50msec) electromagnetically braking motor 250, stoppmg
its rotation abruptly.

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



i's. moved to the right of the disk player. Thereforé; Tack rélease 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 pul I rack nenber 87.to a
position where rack 87D nmeshes with gear 15C. Thus as sliding plate 75
approaches position UP-2 formposition UP-1 as timng pulley 15 is rotated,
gear 15C rotates so that it follows along rack 87D as shown in Fig. 29.

Thi s causes | oading plates 81L and 81R to nove |l aterally between positions
in which a disk is held between timng belt 14 and friction belt 12 to open
positions PCS. 4, in which the disk is4rel eased (Conpare Figs. 13 and 17).
Referring to Figs.™9 and 49, an optica‘* mechani sm 1006 i ncl udes a chassi s

mechani sm e Babark PR ESDT. FhiSyafion MltrREmER hhiBhe RafISHE i 007 <
pl ayed back. diskitotegiister prédictably andgepeatably ad the eéfertnt® podicion d¥fiiedsy f ace.
porntanle 1082 ositlg "of Hap™150h! Since’ e playback position 15 identifiod Ty
measuring the movement of timing belt 14, it is essential that the reference
position be reliable to place the disk in the playback position accurately. By
bringing the disk out, under the control of the disk 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 reference position will
result. Bringing the disk up to the registration point, under the control of the
disk player, perm_its a repeatable and accurate reference position to be obtained
before moving the.d_iisk'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 $34 to step S35. In steps 'S35-S39,
controller 300 moves sliding plate 75 from position DOWN-2 to position UP-
1. At step S35, controller 300 sets signal P.UP to high (H) causing a drive
voltage to be output to move sliding panel 75 toward the right side of housing
1000. Control loops through step S36 until the output from optical sensor 237
(signal P . REF) goes low (L) indicating that sliding plate 75 has shifted to the
refereﬁée 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 46, optical mechanism 1006, is in the up -position.
Additionally, lower disk lock shaft 156 is in the unlock position. -
After signal P.REF goes low, a process is begun in step S37, ini
which an internal counter variable is incremented for each pulse of signal
P.PULSE. The internal counter variable is compared with the number 27
at st_'ep- S38. Control loops through step S38 until the counter reaches 27.



ot o' 33A whi-chi dri'ves ‘them - Gear. 37 meshes with gear 35'which, in turn, -
meshes with gear 36 of aduxiliary notor 33B. Gear .35irotates-on a.’shaft
attached to chassis 30. Turntable 102 is thus:rotatéd by both main notor
33A and auxiliary nmotor 33B. Main notor 33A and auxiliary notor 33B are
both enployed to drive turntable 102 during playback and to drive optical
pi ckup 2 and turntabl e~102 during accessing and start-up operations

descri bed further below. Two notors are used because their operational
conbi nation provides certain benefits. During disk playback, notor 33A and
auxiliary notor 33B are supplied with drive voltage at a ratio of |
approximately 7:37so that auxiliary nmotor 33B acts as a | oad on nmin notor

son o BRI M PO HSSHARER 9L Aol cc
auxi li ary mplate Z53Roves frant thel feferetceVisusition toepoRitiont UP-B3during Whidh- ent
generat ed aLﬁ(niule ib%srey 48:0 E)V?tlil g’p?’tl%af ?n%gﬁaen?sxﬁ q%()g’o;tn%lvescg ih%nflp position and
lower disk lock shaft 156 moves pért’ially toward the lock position. When the
counter reaches 27, where sliding plate 75 reaches position UP-1, control
passes to stép 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 playback position, is mountéd on turntable 102, because of the
movément of optical mechanism 1006 to the up position. Thus, magnet 105 on
turntable 102 attracts clamper 1009. '
As shown in Figs. 69 and 70, at step S40, controller 300 checks signal
OUT from optical sensor 234 to determine if claniper holders 77L and 77R are
properly clamped about flange 115A. If claniper holders 77L and 77R are
properly clamped, as indicated by a low state of signal OUT, cohtrol 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 hiéh (H) at signal P.UP.
At step S42, controller begins incremenﬁng 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 lodp through step S43,
sliding plate 75 moves toward the right of the disk plﬁyer. 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 timing
pulley 15 as shown in Fig. 29. ) .
In steps S45-S49, controller 300 moves loading plates 81L and 81R
from the support position POS'.3 (fpr large disks or supporf position POS.2 for



21 fliow to the.two notors. Therefore, the |oad of .;auxi-liary nmotor 33B is,
to a first- order approxi mation, non-dissipative. Dur i ng- acceSS|ng and
start-up, a high-torque and speed are desired to rinimze delay in reaching .
sel ected and steady operation. Therefore, during start-up and accessing,
mai - notor 33A and auxiliary notor 33B are supplied with equal drive

vol t ages thereby driving disk Dwith twice the drive t.orque of pl.ayback
operation, causing turntable 102 to reach playback speed quickly. Thus,
optical pickup 2 can begin reading disk D quickly, and the access tine can
be shortened. Since main notor 33A an? auxiliary notor 33B are powered
equal.ly, vibration due to backl ash be en connected gears 35-37 is

small-diameter disks), where timing belt 14 and friction belt 12 clamp disk D,
d at its edge, to the open posxtlon POS.4 in which timing belt 14 and friction
belt 12 are moved apart to free the disk. First, at step S45, controller 300 sets
signal REAR to high (H), causing timing pulley 15 to rotate counterclockwise.
As sliding plate 75 moves from position UP-1 to position UP-2, rack member
87 moves to cause géar 15C to engage with rack 87D. Thus, as.timing pulley
15 rotates counterclockwise, loading plates 81L and 81R are moved laterally
as described above. At tﬁe instant that timing pulley 15 begins rotating, timing
belt 14 is engaged with the outer perimeter of disk D, d. This applies a
clockwise rotation force to disk D, d, but, since disk D, d is held on turntable
102, disk D, d remains in place desplte the momentary tangential force applied
to it. |

* When signal OUT goes low (L), controller 300 begins counting sighal
L. PULSE at step S47. Control loops through step S48 until the count value
reaches 11. During the loop, the lateral advancement of loading plates 81L and
81R causes clamper holders 77L, 77R to separate. With the separation of
clamper holders 77L and 77R, the suppoft on clamper 1009 is released,
p'ermi_tting claniper 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 (laté_ral) positions
(POS.4), signal FRONT and signal REAR are set to high (H) for 50 msec at
step S49. Thus, at step S49, an electromagnetic braking force is applied to
étop motor 250. Then, at step SSO,. mode flag M.FLAG is set to STAND-BY
and control is returned to the main routine 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 éausing signal OUT to go high (H) as discussed above. If this
occurs, control branches from step " S40 to step S51 in which -
controller 300 checks a number of times an error correction routine (the

routine to be described instantly) has been executed. In steps $52-856, sliding



transmitted to.turntable 102. However, this vibratien presents.no problem.
since the.vibration is only undesirable during playback,. .not -dufing .
accel eration or. deceleration of disk D. Further details of the motor dri-ve
circuit can be found in Japanese Patent Application Serial Nunber 6-340510
(filed Decenber. 28, 1994). A centering cone 101, projecting fromthe 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 deéescribed below). CGuide rods 31, 38, nounted
I n chassis 30, guide optical pickup 2,8l ong a |inear scanning path that
forms an angle of™ 25 degrees in the clockw se direction with the front side

o LD oaptas 780 oS B0B B bl g PORALD Ay Rprssac o
optical pi chkeptroHend00xetsrnigriah Bi BWDIN & high ) causingadidinggdate 540 imovegear s 51,

52, 54, and t5 thé' ﬁ#t g’fo the %?s%bﬂlgye% C5Atro 'tﬂe% ﬁ%gs? Hﬁ'g{[lghogtep 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 ihe lock position. At a point just short of poSition

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

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

through step S55, until the count value reaches 20, indicating that sli‘dihg 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 857, controller 300 sets signal

FRONT to high (H), moving disk D, d toward the front of housing 1000.

Control then proceeds to step S26.

’I"hus, when a clamping error occurs, disk D, d is returned to fhe front

(the position in which ﬂaps 120A are open) and the registration procedure of

steps $S26-S28 performed again, finally bringing the disk back to the playback

position. This procedure serves to eliminate offsets in the disk playback

position caused by vibration or other causes, resulting in improved reliability

in clamping of disk D, d. |

Referriqg now also to Fig. 71, if after three consecutive executions of

the error correction routine beginning at step S51, misclamping still occurs,

controller 300 proceeEls from step S51 tol step S58. At step 558, signal P.DWN

. is set to high (H) causing sliding plate 75 to begin moving from position UP-1

to position DOWN-2. The des.cripti_on of steps S59-S62 is omittc_ad since the

details are identical to those of steps 853-856 described above. In steps S63-

S66, controller 300 brings disk D to the eject position P6 shown in Fig. 19

(small-diameter disk d is brought to éject position P9, shown in Fig. 24). At

. step S63, controller 300 séts signal FRONT to high (H). Then, at step S64,

controller 300 begins counting signal L. PULSE. Control loops through step



optiocal pickup:2: "Optical -sensors 230A, 230B detect /the rotation of a
shutter wheel 55,. driven by a- gear 51. Thi's allows the. di stance of scanning.
noverment to be .detected. Lower danpers 41, fitted iAto attachment holes 30C
on chassis 30, vibrationally isolate chassis 30 with optical nmechanism
1006, from a base 40. A _respective spring 42, between each | ower danper 41
and base 40, supports - 22 the weight of ChaSSIS 30. Fasteners 43.insert

t hr ough upper danpers 44 on the upper surface of danper 41 passing through

| ower danpers 41 to connect to base 40. A danper |ock nechani sm 1008,
selectively | ocks optical nmechanism 48

S65 until the count value reaches 105. When signal FRONT goes high (H),
timing belt 14: of disk transfer mechanism 1001 starts moving disk D, d toward‘
the front of the disk player. As disk D, d moves toward the front, it rolis
counterclockwise along friction belt 12. When the count value reaches 105, at
which point disk D,d is at the eject position, control passes to step S66. At
step S66, signal FRONT and signal REAR are set to high (H) for 50 msec,
electromagnetically braking motor 251. Controller 300 then sets mode flag
M.FLAG to EJECT at step S67, and control returns to the main routine.

Once disk D, d, at the eject position, is removed, spring 127 brings
loading plates 81L and 81R toward each other to disk receiving position POS. 1
(Fig. 13). The movement of loading plate 81L causes the output from optical
sensor 236, signal TN, to go low (L). Control branches from the main loop
at step S3 when disk D, d is at the eject position (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 remml/ed from the eject
positioni. Controller 300 then proceeds to steps S11-S13. D.FLAG(n) and
S.FLAG(n) are to 0 insteps 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,
eject/load key actuation, read commands from the computer, or an absence of
a read command over a prescnbed 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 same number-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 hairing 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, moires stocker 1011 to the



21006 0n chassi.$- 30 to a base 40 from which. optlcal nechanlsn11006 IS

ot herw se vi brational |y i-sol at ed. Danper. |'ock ‘mechani.sm 1008 j'ncl udes a Y-"
shaped | ock plate-64 with pins 64C projecting fromits |ower surface. Pins
64C fit into guide grooves 40D on base 40, pernmitting |lock plate 64 to nove
over a limted range and direction defined by guide grogves 40D. A J-shaped
| ock plate 65 also has a pin 65B, projecting fromits |ower surface, that
fits into a guide groove 40E on base 40, permtting | ock plate 65 to nove
along a limted path defined by guide groove 40E. Engagenent tips 64A and
64B of | ock plate 64 pass through holei 40A and 40B, |ocated on a right
side of base 40,- and insert into holes %0A and 3013, respectively, l|ocated

hr ough’a. ntARisB{oqrAaodng b ubnEORTEsh PuP Ry bR B0 P05
hol e 30C | oastthel ejent positidit. I ndelxskapba§pre3erﬁQn thd-kpeeif@d@ositionpthenl Si bl e in

Fig. 9, but is v 3h& in Fig 30- 33, ). Lock .pl ates, 64 and 65 are
i nt er connectGoAtG el'c éEqu%glepﬂﬁkéh%ls ifnthe WJ%tPﬁE@n or the playback

position, in stocker 1011. After stocker 1011 is transferred to the specified .
position, loading plates 81L and 8IR 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 B/L
key 2 is pressed, control branches from step S6 to step S15 where the value
2 is stored in internal memory variable m and control passes to JOB E/L. If
E/L key 3 is pressed, control branches from step S7 to step S16 where the
value 3 is stored in internal memory variable m and control passes to JOB
B/L. If B/L key 4 is pressed, control branches from step S8 to step S17 where
the value 4 is stored in internal memory variable m and control passes to JOB
E/L. : ,

At step S70, controller 300 checks to see if M.FLAG is set to STOCK.
If M.FLAG is set to STOCK, control proceeds to step S71, where controller
300 checks to see if the values for m and n are identical, thereby defermining
whether the E/L key pressed corresponds to the current stocker position. If the
values are identical, controller 300 executes steps 586-592, in which loading
plates 81L and 81R are moved from open position POS.4 to a posftion just
short of support position POS.3 (or sﬁpport position POS.2 for small-diameter
disks). At step S86, controller 300 sets signal FRONT to high (H). At step
S87, conitroller 300 begins counting signal T PULSE. Control then passes
‘from step S88 to S90, if S.FLAG is 1, indicating a small-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 S90, 75 is stored in internal variable SET. In step S89, 12 is stored in



on a‘shaft 67 projecting upwardly from base 40. A conpression spring 68 is
I nserted between base 40 and | ock plate 64, urging |ock plate 64 toward the
right side of base 40. Thus, |lock plates 64 and 65 nobve in opposite
directions against, and with, the force of conpression 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 | ater) sengages notch 66A to control the
angul ar position of connecting plate 66. Referring nowto Figs. 30-33 and
66, danpédntetmat karishlé SETs nCamtd loeps| throaghl step B9 nintit kheccount valspeashest the SET
position of sliding plate 75. An edge 75B"' of sliding plate 75 is at a
subst ant ivaluedi Buring thertiraersigntl KRONG 6ia high Eb{dwidng the lpoping threuglhstep $O1LNI ng
plate 75 is between_position DOMNN-2 and posjtion UP-1. tIhu,s whil e sliding
pl at e 75 timingpuligw s ﬂ%éqt%t% goyntsaloskwisg, causing it to move to the right along rack 87D.

Thus loading plates 81L and 81R are moved medially together. As loading plates 81L and
81R are brought toward each, clamp holders 77L and 77R converge under the urging of spring
128 so that clamper support mechanism 1010 lifts flange 115A of clamper 1009 and support it.
At step S92, motor 250 is electromagnetically braked for 50 msec by setting signal FRONT
and signal REAR to high (H). Note that the values 12 and 75 are just short of the values used
to count to positions POS.3 and POS.2, respectively. The reason for using a value in SET
that is smaller than the pulse 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 missed, the spacing
will still be small enough to support the disk.

Controller 300 moves sliding plate 75 from position UP-2 to position DOWN-1 in steps
S93-S97. At step S93, controller 300 outputs a high (H) level at signal P.DWN, causing '
motor 251 to begin moving sliding plate 75 toward the left side of housing 1000. Control
loops through step S94 until signal 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 81L and 81R
together so that tlmmg 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 895 in which
controller 300 begins counting pulses of signal P. PULSE. Control loops through step S96

until 3 pulses are counted -
l



23 WP-1, lock plates 64 and 65 are urged tomard the; rlght si de of housi ng
1000 hy the force of conpression spring 68 forC|ng engagenent tips 64A, .
64B, 65A°i nto hol es 30A-- 30C of chassis 30. This causes optical ‘mechani sm
1006, on chassis 30, to be | ocked to base 40. When sliding plate 75 is
moved from position UP-1 to position UP-2, edge 75B" engages notch 66A
turning connecting pl ate 66 counterclockw se against the force of -
conpression spring 68. Lock plate 64 is thereby noved toward the left side
of housing 1000, and |ock plate 65 toward the right side of housing 1000,
causi ng engagenent tips 64A, 64B, and 65A to di sengage from hol es 40A-40C
of base 40 and holes 30A - 30C of chassiks 30, respectively. Thus freed, in

posi L1 gnggﬂ,glcaa%@ag SfVRERBRS BPfirkia 5l BB DOWREEPRI kS5 sBY, ' over
signal P.UP and signal P.DWN are set to high (H) for 50msec, so that motor
251 is electromagneucally 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 eject 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 ﬁigh (H) causing motor 251 to begin moving sliding plate toward the right
side of housing 1000. Control loops through step S103, until signal P REF
goes low (L), ind_icaiting the arrival of sliding plate 75 at the reference
position. At step $104 controller 300 sets signal P.UP to low (L) and signal
P.DWN to high (H) to cause motor 251 to begin moving sliding plate 75
toward the left side of housing 1000. Control loops through step S105 until
signal T’—m goeé.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
8108, signal P.UP and signal P.DOWN are set to high (H) for 50 msec,
electromagnetically braking motor 251. At step S109, M.FLAG is set to
EJECT, and control returns to the main routine of Fig. 68
If values for m and n are not identical at step S71, control proceeds to

step S72 where controller 300 checks the output D.LOCK from optical sensor
229, which indicate_s the position of lower disk }ock' shaft 156. If signal



.Referring to Figs. 10, 45, and 47, avertical transport nechani sm 1007,

rai ses and | owers base 40, with the attached optical nechani sm 1006,

bet ween an up position (Fig. 47) and a down position (Fig. 45). In the up
position, disk Dis played back. In the down position, optical nmechanism

1006 is shifted down and away fromdisk D to clear the way for transfer of
disk D. Vertical transport nechani sm 100% rai ses and | owers base 40, which

is supported at its forward side on guide pins_45A and 438 and.at its rear
end oh rBAOCKeiew (43 indiatieg ErbloNer disk lolssha 136,78 3 heJock Bpsifion, coniral
i de plate attach to b 4 th f . | | d
355 1 e SUDRRES RHFPCHE DR pBRoller 40 Baves SipekEifiu 176 ROfign AU (e Sl
f sliding. t ' [ Toc o t 2ol :
openi ng TRIGHES i 7L, L FRksRRD A o ekiEabis, SB/Eay A, priiged, Ryl 1001 i
el asticall : hC | ' itéal, d
chart s 13oyed UEHRIAGEPORI” UncE iRt FUNL MR Becd bRORELID (RO Spel e i, e
through giRfRIIIRE300 Setd d€rnal memory variable n (which indicates the current stocker position)

equal to m.

At step S75, controller 300 checks to see if D.FLAG(n) is 1 to confirm whether a disk
is at position POS(n). If D.FLAG(n) is 1, indicating that there is a disk in position n of
stocker 1011, controller 300-proceeds to steps S86-892 (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 ldading 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 pulley 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, causeé loading plates 81L and 81R to move medially together. As loading plates 81L
and 81R close, spring 128 brings clamper holders 77L and 77R together so that clamper
support mechanism 1010 supports flange 115A. When the count value reaches 82, indicating
that loading plates 81L and 81R have arrived at a position just short of disk receiving position
POS.1, control passes to step S79. At step S79, signal FRONT and signal REAR are set to
high (H) for 50 msec, electromagnetically braking motor 250.

In steps S80-S84, controller 300 moves sliding plate 75 from position UP-2 to position
DOWN-2. The details of this operation are similar to the operation in steps $52-S56, '

described above, therefore, the details are not



£40. Sliding plate 75 is translated left- and right relative to mai.n cha55|s
90 causing gui'de pins 45A and 45B to ride up and domn i'n -ranp channels 75A
and 75B', respectlvely, -and si nul t aneousl y' causi hg ' f anp - channel - to ride
upmardly on pin 47. 24 Shafts 136A-136C, screwed into main ChaSSIS 90,
guide the left and right novenent of sliding plate 75, Shafts 136A-136C
pass through channels 75H in sliding plate 75. Shafts 136A-136C have w de
heads to hold sliding plate 75 adjacent to main chassis 90. A worm gear 254
pressed onto a rotating shaft 251A of a notor 251 neshes with a gear 184A
of a gear nenber 184, which rotates on shaft 92 projecting upwardly from
mai n chassis 90.- Anot her gear 184B of sggar. nenber 184 neshes with a gear

71, which i r}ef)éiﬁéh. rﬁ&g qﬁatv«\év%g tﬁo&ﬁ%e Z%'ult of the operation of steps S80-S84
'- is to move from UP-2 to DOWN-2, while that of steps $52-S56 is to move
from UP-1 to DOWN-2, 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 bosition, controller 300 proceeds to step S110. As
described above, this situation indicates misalignment of the disk because, if

_the disk is not accurately positioned, lower disk lock shaft 156 is blocked by
the disk. As described above, the correction mechamsm for this condltlon is
to transport the disk to a position where shutter 120 is opened and then moving
it inward again until the reference position, at which shutter 120 just closes,
is reached. Disk D,d is then 'moved again to the stock position. At step S110,
controller 300 checks the mumber of retry attempts made. In steps S111-S117,
operations identical to those in-steps S586-S92 are carried out, with loading
plates 81L and 81R beihg moved from the open position POS.4 to supp&rt
position POS.3 (for large disks or POS.2 small diskS). Then, in steps S118-
S122, operations identical to those in steps $93-S97 are carried out, with
sliding plate. 75 being moved from position UP-2 to position DOWN-1, and
optical mechanism 1006 and lower disk lock shaft 156 bemg moved to the
down position and the unlock position, respectively. -

In steps $123-S132, controller 300 follows a procedure that is similar
to steps S57 and S26-S34 where disk D, d is brought to a position where
shutter 120 is opened and then back into the disk player. However, in this
case, the disk is brought to the stock position instead of position P2 (or P7 for
small disks). This procedure is as follows. First, at step S123, contrbller 300
sets sfgnal 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)



{Gear+72 in turn’ ‘meshes wWith a large di aneter gear- of -gear el ement 73. A
di anst er. gear of gear elenment 73 neshes with a |.arge di aneter- gear of

smal |

gear elenent 74- A.smafl
meshes wi th an integral

gear elenents 73 and 74, all rotate on respective int egral shafts
into respective holes i-n the bottomof main chassis 90, Therefore,-
of notor 251 translates sliding plate 75 left and rlght A shutte
58, attached to a top of gear nenber 184, periodically interrupts
beam of an optical sensor 233, supported on a bracket 181, as gea

184 rot at es,

si gnal ,
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mechani sm 1006, rema I N

on op i ca
s1gnal L. PULSE at step S127. Controller 300 checks S.FLAG(n) at step

S128 and if it is 1, indicating a small disk, the \}alue 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
sets signal FRONT and .signal REAR to high (H) for 50 -msec,
electromagnetically braking motor 250.

 In steps $133-5137, 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, electromaénetically braking motor 251.

Steps 8138-8142 perform the same operations as steps S45-S49 in
which controller 300 moves loadmg plates 81L and 81R to open position
POS.4. Since this procedure is described in detail above, it is not repeated
here. After step S142, controller 300 passes to step S72 where D.LOCK is
checked. If the disk lock error occurs after the retry operation descri,béd above
is repeated three times, controller 300 proceeds from step S110 in Fig. 74 to

~ Step 586 in Fig. 72 and Disk D, d is brought to the eject position.

When an B/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

di anet er gear 74A of ‘gear elenent 74 in-turn
rack 75F in sliding plate 75. Gears 71 and 72, and

that fit
-~ rotation
r wheel
a light
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n pul se
d by a
ng now
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* mechrani sm 1006 i-s- 'shown in the down position inn-Fig. 45), below Disk Din
" the pl ayback . posi tion. Wen sliding pl ate 75 noves: bet ween posi.tion DOAN I
and position UP-1 (the latter 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 posi tion UP-2 (the latter shown in Fi gs 40 and 41)
gui des pi ns 45A and 45B 25 remain.in horizontal portions G3 and opti cal
mechanismremains in the up position (optical mechanism 1006 is shown in
the up position in Fig. 47) for disk playback. In the up position, optical
mechani sm 1006 is at the level of a | ower surface of disk D, d in the
pl ayback pos; tdé) nco%rl]r%ller 386 %gtsocrengtggt llillpg) i at step S14 as described above.

Controller 3(__)0 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 proceeds to step S151. If m and n are identical, indicating the . .
current stocker position corresponds to the E/L key pressed, control passes
from step S151 to step S152. Steps S152-S157, perform the same operations
as steps S86-S92. Therefore; in steps S152-S157, loading plates 81L and 81R
are moved from open position POS.4 to a position just short of sﬁpport
position POS.3 (for large dlsks 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
demils 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
S163-166, 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 8169 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 (Fig. 76). Steps S170-S210 p.erform_ 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 positien 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
(Rig. 72). From step'.s72, operation proceeds through steps S73-S92 where
stocker 1011 is moved to POS(m) and loading plates 81L and 81R close
around the disk. Control proceeds to S93 through s109 where sliding .plate 75

is moved from UP-2 to DOWN-1 lowering lower disk lock shaft 156to unlock
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surface of turntable 102. Therefore, there is no need to. di'spl ace disk-D, -
d,. as in a tray-type disk player, to play disk D, d-ack. 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
descri bed above. One pul se of signal P. PULSE indicates._approximtely 0.231
mm of novenent of sliding plate 75. A shutter piece 75G. on a bend.on

sliding plate 75, interrupts a |ight beam generated and sensed by opti cal

sensor 237 on nmain chassis .90. Thus, optical sensor 237 detects a
reference position of sliding plate 75 at the point where shutter piece 75G
just ceases to interrupt the |i-ght beamPas sl i di ng plate 75 noves to the

ght of posyfd sl bofers [ ding. phat | eft
e oF il ksl AP s .
i's signal P.oRie dSkgiiestePs SOBF1090¢R diskvi( mbved e tihsjeteposiii@r and5G ceases

to interrupt the |ight bea _ :
'P lower dislgcJ riock shanf} 156 locked 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 is in the BIECT 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 220 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 $221. At step S221 control
branches step S20 if the values of m and n are. the same, indicating that the
E/L key pressed corresponds to the current stocker position. In steps $20-S40
to S41-S50, disk D, d is brought from the eject position to the playbat:l_c
position, clamped, loading plates 81L and 81R retracted to release disk D, d,
the disk player placed in standby mode, and control returned to the main
routine. _
| If, in step S221, the values for m and n are not identical, controller 300
proceeds through steps $S222-S236, which perform the same operations as steps
- S520-S34 descriped earlier. That is, in steps' §222-8236, disk D, d is bfought
from the eject position to the playback position. In steps $237-S240, controller
300 moves sliding plate 75 from position DOWN-2. to position DOWN-1 as
follows. At step $237 (Fig. 79), controller 300 outputs high (H) at signal P.UP
causing sliding plate 75 to begin moving to the right side of housitig 1000. At
step S238, controller 300 begins counting signal P. PULSE. Control loops
through step S107 until the count value i'eaches 17 indicating sliding plate 75
has arrived at position DOWN-1. At step S240, signal P.UP and signal
P.DOWN are set high (H) for 50 msec, electromagneticaliy braking motor
251. As 4 result of sliding plate 75 being moved to position DOWN-1, lower



. generated by -optical. sensor :237 ‘and. goes- hi gh when the beamis |nterrupted
* The positions of. slldlng plate 75 are determ ned by gountiAg the nunber of
pul ses of signal "P ' PULSE after the signal .P . REF goes low-(L). Position
DOMN-1 is detected by noving sliding plate 75 leftwardly .after signal P .
REF goes high (H), and halting after counting three pulses fromsignal .P
PULSE. Sliding plate 75'is positioned at position DOANN-2 by halting after
counting 20 pulses. Sliding plate 75 is positioned at position UP-1 by
nmoving sliding plate 75 to the right until signal P. REF goes |ow (L) and
stopping after counting 27 pul ses of signal P. PULSE. Sliding plate 75 is

positioned at position UP-2 by halting &7rightward novenent after counting

45 pul ses. disk lock shaft 156 is in the unlock position, permitting disk D, d to be moved

to the stock position.

Step;s S241-S260 perform the same functions as steps S182-S210
~described above. That is, controller 300 moves disk D, d, from the playback .
position to the stock positioni sliding plate 75 from position DOWN-1 to
position UP-2; and loading plates 81L and 81R 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
plat'es 81L and 81R closed around the disk. Then control proceeds to steps S93
through S197 where sliding plate 75 is moved from UP-2 to DOWN-1
lowering disk lock shaft 156 to unlock the' disk and lowering optical
mechanism 1006 to clear the way for movement of the disk. Then, in steps
-S98-S109, 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 tﬁe 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 processing
circuit 307 and servo circuit 308. The read signal generated by opticél 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 sént to externally conmected 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. ’
T Referring to Figs. 68, 80, and 81, if, while in stand-by mode,

controller 300 does not receive a read command 'from computer 303 for a
prescribed interval, for example, 10 minutes, then controller 300 proceeds



26 ,Referring to Figs. .2 and 49, c-.clanper 1009 clanps dlsk D on turntabl e
102 Cl anper 1009 |ncludes a cl anper base 100 -wi t:h & “bottom surface to .
“which a ferronagnetic plate 11.1, i.s ‘attached. A cl-anp. support ‘115 has. a . -
flange 115A top and a shaft 115B which passes through an opening 80G in

| oadi ng chassis 80. Flange 115A tapers at its perineter. Shaft 115B is
insertably fixed to clanmper base 100. A cl anping sheet of conpressed .

uret hane is adhesively bonded to the outer perineter of the bottom surface
of clanper base 100 to protect disk surfaces from damage. Turntable 102 has
a magnet 105 which is positioned to at% ract ferromagnetic plate 111.

- Referring also to Figs. 43 and 47, a cP} nper support mechani sm 1010 hol ds

champer 1005 b3l g iTSlo B 546 3 W sk B S, el V"

surface of | qhelsdige %@h%s&&hte@@ﬁl?ﬂ-@“@r&k&%dQBoWWhQ'andiﬁg)ﬁl'aieQe upper
surface of | oadin tes 81L and 81R, pass _t hrough gui de .groove 80D of

| oadi ng chas$&l& a'ien@éYQ framcopgnipesitign $Qfe4 19 2 pogition juss shertsifanper
hol der 77L,  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 S303 if signal D.LOCK is low (L) In step S303, M.FLAG
is set to STOCK at step S303. Control then.returns to the main routine.

If signal D.LOCK does not pass to a low state at step S302, indicating
that it is misaligned, then controller 300 proceeds to step $304 (Fig. 81). In
steps S304-S335, controller 300 moves the disk toward the front until shutter
120 opens and then returns it to a point where shutter :120 closes again,
thereby registering the disk again:; The disk is then brought again to the stock
position. Controller 300 returns to step S302 shown in Fig. 80, and signal
D.LOCK is checked again. The details of the operations performed in steps
S304-S336 are identical to the operations performed in steps S110-S142

described above, so the description is omitted here.

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

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



+ 77Rx Respective projections 77C, 77C, projecting dowwardly from cl anper
" holders 77L, 77R, pass through, and are gui ded by, respective guide grooves
- 80E, 80E of |oading chassis 80. Thus, clanper holders 77L, 77R are free to
imove |left and right with respect to | oading chassis 80. C anper hol ders
“77L, 77R have respective supports 77A, 77A on respective ends which face
each other. Supports 77A, 77A are shaped 5 clanp and support flange 115A
of clanper 1009 when supports 77A, 77A are brought together. Support 77A
has a V- sHsjsiedridimimg bekddi ohhe mllers ara qupposted fis 405 e Inwastl dlexure7af] timing
77R toget her ho Snuq%slogbq? race flange 115A, F| ange 115A fits precisely in
i
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1, showmn in"Figs. 42 and 43) "an arge-di anet er
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 shafis 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 surfaces horizontal, an alternative embodiment could be a vertical configuration. In
a vertical configuration, timing belt 14 would be optimélly 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.



+ 27 di sk support position (PCS.3 shown in Figs. 44 .and 45), -pins 78, 78, - on
| oadi ng pl ates 81IL and 81R, travel in guide grooves 77B, 77B of clanper
hol ders 77L, 77R without affecting clanper holders 77L and 77R The force
of spring 128 brings clanper holders 77L, 77R together .causing supports
77A, 77A to hol d danper--1009 0.3 mm above disk D in the playback position.
Referring now al so to Figs. 46-49, optical nmechanism 1006 is raised to the
up position. Next, loading plates 81L and 81R are separated (an open
position, PCS.4 shown in Figs. 48 and 49). In the open position, respective"
pins 78, 78 on | oading plates 81L and 89R press against respective ends of
gui de grooves 77B, 77B spreading cl anper holders 77L and 77R apart agai nst

End of Detailed Description Section

Although in the embodiments described 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 t.:o single disk players as well. Such embodiments are considered to be
within the scope of the present invention. o |

In addition, although in the embodiments described above the disk is
rotated and transferred by a i:rainsport 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. Such
embodiments are considered to be within the scope of the present invention.

In addition, although in the embodiments described above the disk
guides move equally and oppositely when a disk is inserted, it is clear from the
present specification that the present invention can be applied to embodiments
in which one guide is fixed or movable to a differe:jt 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 transport mechanism having é belt on one side and
a fixed guide on the other, tﬁe present invention can be applied to
embodiments in which two pﬁrallel 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 opfical mechanism according to the disk siie. 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



» theforce. of spring 128. This causes supports 77A; *77A to rel.ease flange
115A. C anper 1009:.is then attracted to magnet- 105 of turntable 102

cl anpi ng di sk D between turntable 102 and cl anper 1009. Loading plates 81L
and 81R are -brought to the open position (PCS.4) even after disk D has been
moved to the stock position so that the stocker can be-noved up and down.
When this happens, since no disk D-is present on turntable 102 in the up
position, clanmper 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 cl anper hol 8br 77L indicates clanp errors the -
outer perineter position of |oading plates 81L and 81R An optical sensor
234, on -l oadi Mgchamsms. Sugh emhodinaents argcopsidered o, be withim theescope @f ¢her 7|
Optical senso : tes a | oading plate outernost position detection
"signal (QUT) %eg%ﬁ llﬂg&g{(ﬁé- hi gh |1 evel H when supports 77A, 77A are tightly
hel d t oget her ar ouHivinganigscribéd Aprefeiral embodiménty edf (the inkention with

reference to the accompanying drawings, it is to be understood that the
invention is not limited to those precise embodiments, and that various changes
and modifications may be effected therein by one skilled in the art without
departing from the scope or spirit of the invention as defined in the appended

claims. .



‘suppbrts 77A, 77A are noved apart. Referring nowto Fig. 51, supports 77A,
77A have wedge-shaped cross sections. |If flange 115Ais—+foreed—upwardly or

downwardl y, supports 77A, 77A can be spread apart. This nm i when
optical nmechanism 1006 is noved to the up position, c‘lﬂ“ m@ H "ued
with respect to turntable 102. Turntabl #2102 wil| forldn#, ral y

agai nst cl aKﬁer 1009 causi ng 28 supports 77A, 77A to spread apart. This
will cau SOUT si gnal to go low indicating an error condition. Note

Lurni abl e 102 Sha™ fisk Faporell adfee. SPRAPSED proci sely cofncide.
Therefore, nor r@s{ ind g&gnﬂéfﬁﬂg&t otosfaicf &EP&Mp%rtfl%zdevice;

means for tfansporting a disk from said first position toward said second position;

means for measuring relative displacement of said disk, from a given position, by
said means for transporting; |

means for detecting a presence of said disk at said first position; and

means for halting said means for transporting upon arrivai.of said disk at said
second position responsively to said means for measuring.

2. A device as in claim 1, wherein said means for measuring includes: |

sa_tid means for transporting including a movable transmission element;

encoder means, connected to said movable transmission element, for indicating a
displacement of said transmission element; and

said means for transporting including means for insuring that said displacgment of
said transmission element is g:orrelated'in a predetermined way with a distance of transport
of said disk by said means for transporting.

3. A device as in claim 2, wherein said means for transporting includes:

said transmission element being drivingly connected to an element with an
engagement surface;

said engagement surface having means for frictionally engaging a portion of said
disk;

said transmission element including means for moving said engagement surface in a
direction leading from said first position to said second position; and

said means for insuring including a reinforcement means for causing said
engagement surface to follow a linear path. T

4, A device as in claim 3, wherein:



« to ¥he up 'posit'ion éhould not raise disk D at all. No_.te al so 'tHa_ ' .
cl anper 1009 is attracted toward turntable 102 due to the nmagnetic force of

magnet 105, and since there is only 0.3 nm of cl ear‘m"‘ﬁ[ﬂmm\“ﬂ‘nmr%l amper

cl anper hal ders 77L, 77R are not forced substantia

1009 is lowered to the surface of disk D. Therefore, wnlcess | ®adi nd pl ates
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 opti cal
mechani sm 1006 has noved to the up position. Thus, the output from optical
sensor 234 (signal OUT) is also used toéBetect clanping errors between '
cl anper 1009 and turntable 102. Referring nowto Fig. 65, signal OUT goes

|l ow (L) when | oadi, ggidnlisk ks Bsike andl a&éfes apetuaé;caddeyond the point where a
| ar ge-di aneter di sk can, be supported between tining belt 14 and friction

‘belt 12 at posi ti oA RosijoB of sRidscentar ApeIterRs alongesaid disectiopo phen said disie
determ nati ondf Qid'fifst Positibh,Ckpefids on said size.

5. A device as in claim 4', wherein a position of said center aperture
along éaid direction, when said disk is in said second position, is independent
of said size. |

6. A device as in claim 3, wherein:

s_aid element with an engagement surface is a belt revolvably supported -
by pulleys; '

said engagement surface is an outside surface of said belt;

said belt has a longitudinal spanning portion, a longitudinal axis of

: which runs in said direction;

means foi' urging said engagement surface toward said disk; and

said reinforcement means including means for preventing a bowing of
said belt due to said disk pressing against said engagement surface with a force
generated by said means for urging.

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

teeth ‘on said belt; .

a gear drivingly connected with said transmission element; and -

said gear being in mesh with said teeth on said belt.

8. A device as in claim 7, wherein:

said disk has a size and a center aperture; and _
_ a position of Said center aperture along said direction, when said disk
' is in said first position, depends on said size.

9. A disk transferring device, for transferring a disk having a disk
diameter and having a first position and a receiving position, comprising:

a chassis;

a disk transfer guide movably connected to said chassis and held in a
ready pbsition; _ |

said disk transfer guide including first means for engaging an edge of



r loading plates 81L.and 81R ..Moving laterally fromthrs reference posrtron
where signal -OUT goes |ow, and counting 11 pul ses of  signal L. PULSE,
position POS. 4 is identified. Positions PCS. 1- PCOS 3 are represented,

respectively, by 13, 76, 83 pulses of signal L. P |n Iat es 81L
and 81R travel nedially fromposition PCS. 4. Ref en!m i,ﬂ!

stocker 1011 is generally defined by a top plate ,c 154 and
a stocker body 150. Stocker plates 152A-152D are |nsertabl y a flxed in
respective slits of stocker body 150. Seets 153, of the non-woven cloth,
t he same used as a case lining to protect fl oppy disks, is adhesively
bonded to top Qé)tto surfac S .o tocker pl at es 152A— 152D and top plate
151. Sheets 153! aﬂ‘ €around forward ends of stocker

Pplates 152A-152D a%@c&nﬁpm@hﬁt, "coﬁﬁéctedSEdDSz{ﬁrchQQi’sloﬁﬂ%‘gﬁé’ 3RQVdisk ARk eP

guide, for engaging a second point of said edge opposite said first point;

said first and second means for engaging being separated by a distance
less than said disk diameter when said disk transfer guide is in said ready
position;

said disk transfer guide shifting away from said second means for
engaging upon an insertion of said disk between said first and second means
for engaging until said disk is positioned between said first and second means
for engaging at said receiving position, whereupon a shifting of said disk

~ transfer guide occurs until said first and second means for engaging are

separated by a distance substantially equal to said disk diameter;

first means for detecting an occurrence of said shifting, whereby said
insertion is indicated; . .

second means for detecting an amount of said shifting, whereﬁy said
disk diameter is indicated; |

drive means for actively transferring said disk aleng said disk transfer
‘guide in"a direction leading between said receiving position and said first
position;

third means for detecting an amount of said transferring;

said disk having a portion;

fourth means for detecting a presence of said portion of sald disk at a
second pos;txon along said direction; '
' said drive means being actuated responsively to said first means for
detecting; and )

means for halting said drive means responsively to said second, third,
and fourth means for detecting.

_ 10. A device as in claim 9, wherein: —
saiq drive means has a moving element that moves in a manner

corresponding to said transferring; and



» 29 a total of four di-sks (not. shown in the- drawmg) at a pltch of 3 mMm
between top pl-ate 151 and stocker plate 152D, ‘A fi.r;st .stored disk is
i nserted between top plate 151 and stocker plate I52A A second stored disk
Is stored between stocker plates 152A and 152B. At
stored between stocker plates 152B and 152C. A fouri !lm @m “mﬂm stored
bet ween st ocker plates 152C and 152D. A .shaft 140, on Uupwardly from
mai n chassis 90, is inserted in a bearing 150A to gui de stocker 1011 al ong
a vertical path of novenent. Nuts 164L, %64R (nut 164L is hidden in the
drawi ng) engage screws 167L, 167R that p tate on shafts 165L, 165R,
respectively, projecting upwardly from nmai n chassis 90. Thus, rotation of

screws 167L, 167R maidethirdtmedos fod Qdtdctingrit afi @htoder forsdaredting inereinienal

transfer nmechani sm 1012, | ocated bel ow stocker
: .movement of said moving element.

11. A device as in claim 9, wherein said fourth means for detécting'
includes: |
a member hingeably attached to said chassis;
meahs for urging said member into é path of said transporting;
said membei' being held in a rest position by said means fo.r urging; and
means for mdlcatmg a movement of said member caused by a contact
between sald disk and said member. _
12. A device as in claim 11, wherein:.
said drive means has a moving element that moveé in a manner
corresponding to said transferring; and '
éaid_ third means for detecting is an encoder for detecting incremental
movement of said moving element. ‘
13. A device as in claim 11, wherein:
said chassis includes an insertion aperture sized and positioned to. allow
said disk to be inserted through said insertion aperture to said receiving
posmon, and
means for fixedly holding said member in position to block said
inse_ftion aperture when said disk is in a position other_'t'han said receiving
position. .
| 14, A devxce for transporting a disk from a first position to a second
' posmon, comprising:
a chassis; _
means for supporting said disk connected to said chassis; .
means for transporting said disk relative to said chassis;
said disk having one of at least two possible diameters; _
_ first means for detectmg a relative amount of a transporting of said disk
by said means for transportmg,

second means for detecting a diameter of said disk;



» 101%, drives screws 167R, 167L. A notor 252, supported by . bracket 182 on
mai n chassis 90, has a rotating shaft with a press-fitted worm gear 62...A
gear nenber 169, rotatably supported by shaft 170, has a gear 169A, on. an
upper portion thereof, that neshes with worm gear 62. A gear 169B on a
| ower portion of gear nenber 169 neshes with a ge to screw
167L. Gear 167A neshes with a gear 168L. Gear 168mlwmﬁ‘s“u‘m]ﬁmear 166
which in turn meshes with a gear 168R Gear 168R neshes w tt & gear 167A
attached to screw 167R. Cl ockwi se rotat isgn of screws 167R and 167L | owers
stocker 1011, and countercl ockwi se rotatiton of screws 167R and 167L rai ses
-stocker 1011. A shutter nenber 173 rotates on a shaft projecting upwardly
from mai n chassis dbird Sheans dor defeqting a fisst lazxival of aaportion Af said disk at awer
surface, that Iﬁﬁshest.wi,th gear 168A coaxially connected to gear 169L.
‘Rotation of sHPPYRYS 173 is detected by optical sensors 238 and 239
and used to det er mgagtrol means for detecting a second arrival of said disk at a second

position responsively to said first means for detecting, said second means for
detecting, and said third means for detecting.
15. A device as in claim 14, wherein:
said means for transporting includes first and second disk guides at
least one of which is movably connected to said chassié,; and o
said means for second detecting includes means for indicating a distance
between said first and second disk guides.
16. A device as in claim 15, wherein:
said means for transporting includes a drive having a moving drive
element; and |
. said first means for detecting includes encoder meané for detecting
incremental rﬁovements of said drive element.
17. A device as in claim 14, wherein:
said means for transporting includes a drive having a moving drive
element; and o '
said first means for detecting includes encoder means for detecting

incremental movements of said drive element.



/the wertical novenent and position of stocker 1011. A shutter piece 173B
rojects froman edge of shutter nenber 173 and slits S1-S4 in shutter
“menber 173 divide shutter member 173 at 90 degree intervals. Shutter piece
30 173B and slits S1-S4 are detected by _pptical sensors 238 and 239,
respectively, on a disk |ock base 155. tical sensor 238 generates a
stocker reference position signal (S . REF), when shutter piece 173B
interrupts a |light beam generated and detected by optical sensor 238.

Signal S . REF goes high whe to a position above -
di sk hol di ng position POS(1) %%?@MB%@I corresponds to an '

al i gnnent of the disk-holding space between top pl at e

ABSTRACT

A disk playback device precisely positions disks (D) of various sizes at playback,

store, and eject positions. A disk (D) is inserted between two longitudinal disk guides (9,
11), movable m a direction perpendicular to a direction of transport of the disk D). An

' indicator indicates the amount of separation of the two disk guides (9, 11) caused. by

" insertion, thereby indicating the size of the disk (D). A belt (14) revolves along ;)ne of the
disk guides (9) frictionally engaging an edge of the disk (D) and rolling the disk (D) along
the opposite disk guide (11). A flap at an insertion aperturé (1A) is dropped onto the
surface of the disk (D) as it is drawn into the disk player until the flap drbps off the trailing
edge of the disk (D) indicating the disk (D) is at a registration position.

Fig. 13



1#% and stocker Pfate 152A with a disk transfer position. Optical sensor
239 generates a stocker position signal (S . POS). . Each tine stocker 1011
passes one positions POS(1)-P0OS(4), the signal goes low (L). Thus,
position (1) is detected by noving the stocker downward until signal S .
e low (L) after signal S . RE@ gges high (H . The remaining

ns POS(2), POS(3), and POS(4) ére det ected novi ng stocker 1011

er and counting second, third, or fourth changes in signal S . PGS,
ectively. Referring to Figs. 12, 53, and 55, a disk |ock nmechani sm
1013, prevents disks, held in stocker 1011, from noving out of stocker
1011. An upper disk |ock shaft 158 projects downwardly-froma |ower surface
of top.cover 3. Upper disk | ock shaft 158 passes through spindle hol es of
di sks stored in stocker 1011.- A |l ower end of upper disk |ock shaft 158
extends to a position slightly (0.8 mm above an upper surface of a disk D
bei ng : '




: )
—itransported into stocker 1011 as shown in Fig. 55. Upper disk |ock shaft
158 prevents novenent of the disks above the di sk D being transport ed.
Figs. 53.and 55 show the stocker in position POS(1l), so upper disk |ock
‘'shaft 158 does not pass through any of the disk spindle holes within
stocker 1011. A lower disk |lock shaft 156 projecting upward from main
chassis 90 is coaxially aligned mﬁthzﬂﬁber di sk lock shaft 158. Lower disk
| ock shaft 156 rides on a shaft 155A of disk |ock base 155 pernmitting | ower
di sk | ock shaft 156 to nove vertically. Lower - disk |ock shaft 156 noves

between a | ock position and an unlock position. In the lock -31 position,
a tapered upper end of |ower disk |ock shaft 156 fits into upper disk .
| 778 _77L

77A 1010




-ilock shaft 158 (see Fig. 53). In the unlock position, |ower disk |ock shaft

156 is | owered away from upper disk |ock shaft 158, creating a gap between
upper and | ower -disk |ock shafts 158 and 156 through which a di sk can pass
(see Fig. 55). A spring 159 inside | ock shaft 156 applies an upward force
on lower disk lock shaft 156. A sheet3/8p67, of conpressed urethane, is
attached to the upper surface of Iomer di sk lock shaft 156 to help avoid
possi bl e di sk danage. To raise and | ower |ower disk |lock shaft 156, disk

| ock mechani sm 1013 includes a |lock release arm 172 rotatably supported hy
a shaft 183 of disk |ock base 155. Lock release arm 172 .has a pressing
portion 172A that engages upper surfaces of projections 156A at. a base of.

| ower disk |ock shaft 156. Spring 178 applies a cl ockw se rotating force to
| ock rel ease arm 172100 ci ent to overcone the force of spring 159 thereby
forcing | ower disk |'ock sha 156 to its | owernost position. A relay plate
96 noves toward the front and wear gui ded by integral gU|de Q s 96C,
96C t hat engage pins 97 on

< FIG-3



rmai nichassis 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 count ercl ockwi se agai nst the .force of spring 178. An engagenent
portion 96B on a | ower surface of relay plate 96 engages with a cam surface
75D, having surfaces Cl1-C5, on an edgg ég sliding plate 75 (visible in
Figs. 52, 54, 56, and 58). Referring 5 to Figs. 12 and 52-59, |ower disk
| ock shaft 156 is positioned responsively to the position of sliding plate
75. When sliding plate 75 is in a position DOANN 2, engagenent portion 96B_
of relay plate 96 is engaged with surface Cl1 of camsurface 75D. In
position DOMN-2, as shown in Fig. 53, lock release arm172 is rotated to a_ .
position in which it exerts no downward force on | ower disk |ock shaft 156.
Thus, in position DOM-2, |ower disk |lock shaft 156 is seated in upper disk
| ock shaft 158, the | ock position,‘QeId thQye by the force of spring 159.
A




*32 When sliding plate 75 noves toward the right side of housing 1000
(toward the up position of optical nmechanism 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 engagenment portion
96B fol |l ows sl oped surface C2, lock r y se arm 172 rotates cl ockw se under
the urging of spring 178, forC|ng Iomer dISk | ock shaft 156 gradually
downward. Wen sliding plate 75 reaches a position DOMWN-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.

8“'\ 14 SASB | -~ -
/////////////
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‘As sliding plate 75 is translated further to the right side of housing
1000, engagenent portion 96B of relay plate 96 is pushed rearward by
inclined surface C4. Lock release arm 172 rotates countercl ockw se, and

| ower disk |ock shaft 156 begins noving upwardly under the urging of

- spring 159, Whén sliding plate 75 rqug S a position UP-1, shown in Fig.

56, engagenent portion 96B is held by 'the approximately central area of

sl oped surface C4, in which lower disk |ock shaft 156 noves upward to the
position indicated in Fig. 57. Wen sliding plate 75 reaches a position _
UP-2, engagenent- portion 96B engages with surface C5, which is aligned with
surface Cl. At this point, as shown in Fig. 58> 1ower disk |ock.shaft 156. _
has reached the | ock position again, where it fits into uppe Ak 1 ock
shaft 158. A shutter 156B, projecting frondPgower A&k ! 82C 156,

I ndi cates when | ower disk’lock shaft 156 reackeg ; doSi82Bn. Shutter
156B interrupts a |ight beam generat ed ahBAc-‘i¥‘ Jo 4 sensor
229, C— 3




‘attached to disk | ock base 155 when | ower disk | ock shaft 156 is at the
unl ock position. Optical sensor 229 generates a disk lock signal (D. LOCK),
which is high when | ower disk |ock shaft 156 in the unlock position. Wen
sliding plate 75 is at position UP-2 or position DOM-2, |ower disk |ock
shaft 156 is at the lock position, asyggscribed above. However, if disk D
is not positioned with its center hole aligned with | ower disk | ock shaft
156, | ower 33 disk lock shaft 156 is bl ocked by disk D, preventing it
fromreaching the lock position. I'f disk locking is not properly achieved,_
vi brations can cause disks to shift out of place within stocker. 1011,

possi bly causing damage to the disks by | ower and upper disk |ock shafts
156 and 158 whi ch nmove vertically within
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istocker 1011. Signal D. LOCK is used to detect such disk-locking errors.
Referring to Figs. 60-64, a disk insertion error preventing nmechani sm 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 | oadi ng chassis 80. Flaps.120A, %?@ﬁ, projecting radially froman axis
of rotation of shutter 120, block inseftion aperture 1A on front panel 1. A
pi ni on gear 120B, subtends a 180 degree arc about the axis of rotation of
shutter 120. Material, such as felt or conpressed urethane, is adhesively _
bonded to the surface of flaps 12 1é A to prevent abrasion of the top
surface of disk D, since the top fa of disk D engages flaps 120A
during | oading and ejecting opera ns. A shutter arm 121 rotates on a
shaft 122 projecting perpendicul arfy fromthe |ower $00Bce of |oading

chassis 80. A spring S shutter4& m 121 ir a countercl ockw se

direction, as viewed t he tomgggéﬁack 1214C0n | 43 43
30C 105 |

| 44 D / 102 -

.




‘the bottom of shutter arm 121 nmeshes 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 |oading plate 81L, engages wth
side surface 121B of shutter arm 121 responsively to novenent of plate 81L
Referring now also to Fig. 65, the anglg/g{ shutter 120 changes :
responsively to the position of |oading plate 81L. Referring to Fig. 60,
when | oadi ng plates 81L and 81R are positioned at di sk receiving position
PCS. 1, pin 123 of loading plate 81L rotates shutter arm 121 cl ockw se
agai nst the urging of spring 125. The rotation of shutter arm 121 causes
shutter 120 to rotate toward the outside of the device, noving i.t to the
open position. This allows a disk to be inserted into insertion aperture

1A, 22,38? 40




34 Th'e i nsertion of disk D causes |oading plates 81L and 81R to separate.
As | oading 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 arm 121 rotates, flaps 120A nove downwardly
until they rest on the top surface of disk D, as shown in Fig. 64. Pin 123
continues to nove away from side surface 1@/88 of shutter arm 121. Once di sk
Dis driven by disk transfer nechani sm 1001 conpletely inside the disk

pl ayer, flap 120A is released to a close position in which shutter arm 121
I's rotated counterclockwi se to a position where its side surface 121B e
engages with bend 80F of | oading chassis Toshuit®l 120 is in the

cl ose position,” disk inseriQh]through it ture 1A is prevented. -
Shutter 120 cannot rotate past the ©

downwar dl y because an arm supporting r
preventing further rotation of

153




rShut ter 120. Thus, insertion of another disk is blocked. 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 closure of shutter 120 is indicated by shutter close
signal (S.CLOSE) generated by optical 4$ or 235. Signal S.CLOSE goes high
when shutter 120 closes. Referring nowalso to Figs. 7, 16, and 21 the
change in signal S.CLOSE to high (H) serves as a reference position for

di sk transport within the disk player. The disk transfer position is
determ ned by counting the nunber of pulses fromthe output (signal L.
PULSE) of optical sensor 232 described above. Wen a |arge dianeter disk D
is inserted and transported to position P1, flap 120A falls away fromthe ~
upper surface of disk D, closing shutter 120. Thi's causes signal S.CLOSE
to go high. Play position P2 and stock position P3 are~determined for a

| arge di aneter disk D by counting




. pul ses fromsignal L. PULSE. For play position P2, six pulses are counted.
For stock position P3, .160 pul ses are counted. For a small-dianeter disk d,
35 play position P2 is indicated by 46 pul ses of signal L. PULSE and stock
position P3 by 200 pul ses of the same signal. Referring to Fig. 67, a drive
control circuit 1015 includes a systemgyggntroller 300 (preferably a
m cr oprocessor) 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 | cad
di sks stored in positions 1-4 of stocker 1011, respectively. Controller 300

is also co necped TOo a It -
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»302. *Control l er 300 inpl enents nechani sm operati ons correspondi ng to node
10 key entries and commands from conputer. 303 accordi ng progranm ng
described in the flowharts of Figs. 68-81. Optical sensors 232, 235,

234, and 236 apply signals L. PULSE, S . CLOSE, QUT, and IN, respectively,
to controller 300. Controller 300 genea3tsas and applies signals FRONT and
REAR to notor drive circuit 304, 15 to control cause drive notor.to
nmove the disk toward the front and rear, respectively, and to cause drive
not or 250 to open and close | oading plates 81L and 81R, respectively. Mtor
drive circuit 304 applies a drive voltage to drive notor 250. Wen signal
FRONT goes jhigh (H) driiye voltage is applied by notor,drive, circuit 304
to rotate tif mng. pulhgy clock@0O2. 20 100Bhen si ghdl REAR god$ hi gh”
(H), a driye voltage lie o by motor drivesejrcultl 304 to rotiate
timng pullljepy 15 in t pt/gglrockwise direction. i Qet h signalls go

hi gh (H), tlhe out put tor drive ci rcu'7-7L304 I's sh - :
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s Cirguited to elj omagnetical |y brake motor 250. Wen bot h signals are | ow

(L), the output jof° the nmotor drive circuit is an open lead state to allow
t he 25 not gr 250 to freewheel. Optical -sensors 237 and 233 apply
signals P . REF and P'. PULSE, respectively, to controller 300. In response
to signals P .REF and P . PULS E, contyypg4 er 300 generates and applies
signals P.UP., and P.DWN to notor drive circuit-305, to control the position
of sliding plate 75. Mdtor 30 drive circuit 305 outputs a
predetermned drive voltage to notor 251 of optical 36 nechani sm -
vertical transport nmechani sm 1007 of Fig. 10.. When signal P.UP goes high
(H), a driye vo[tage;E_ output to nove sliding panel 75 toparg the -
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sright side of housi'ng 4000. Wien signal P.' DWN goes high (H), a drive
voltage is output to nmove sliding panel 75 toward the left side of housing
1000. When both signals P.UP and P. DWN go high (H), notor drive circuit
305 is short-circuited el ectromagnetically brake notor 251. Wen both
signals are .l ow (L), the outputs ang /it in an open |ead state to all ow
notor 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
these signals, controller 300 generates and applies signals ST.UP and ST. _
DW to notor drive circuit. 306, which drives notor 252 of stocker
vertical t Wn ‘\l'\'fu-;l_r ST lJ_II(_'li- Soeaoes—h U
vol tage is|putput to e stockes--1011 upwar d.”~Waen 180 FuES .
high (H), @ drive voljage is.olitput to nove the stocker :
signals arg high (H/ the olUtput from notor drive cirﬁﬂ]t 3
short-circdjted, . N
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7 el ectromagnetically braking notor. 252.- When both signals are low (L), the
notor | eads are opened to permt notor 252 to freewheel. When a power
supply is off, controller 300 is connected to a backup power supply (not
shown in the drawi ng) so that flags-in nmenory indicating stocker- position,
presence of disks and di sk sizes are J6Y84. The read signal generated by

~optical pickup 2 is applied to a signal processing circuit 307 via an RF
anp 309. After EFM denodul ation, de- interleaving, error correction and
ot her usual operations are perforned, the signal is sent to conputer 303, _
whi'‘ch is connected externally, via an interface circuit 302. Based on a
servo erroffsrgmar, oot A i crrecul U39 .
control s al{f ocus servo tical pijckup 2.
This contrf{l causes 2, toffollow
data trackf on disk '

t racki ng se}vo, and feed servo of
| i ght beam generated by optical picku
Signal processing circuit 307 and servo
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337 ctrcuit 308 are connected to controller 300, and control operations are
perfornmed based on the operating node. Referring to Figs. 68-81, the

| etter, n, denotes the stocker position (i.e. n=1, 2, 3, or 4). Four flags,
D. FLAG n) (D. FLAG1)-D. FLAG 4)), one for each stocker position, indicate

t he presence of disks in respective ogfefmof t he hol di ng positions
POS(1)-POS(4) of the stocker. Four other flags, S.FLAE n)

(S. FLA(1)-S. FLAG(4)), indicate the sizes of the disk stored in the
respective ones of the holding positions POS(1)-P0S(4). A value of 1 of one

of flags D. FLAG n) neans a di sk occupies the respective holding position
POS(n). A JaTue of I of IR TIm POS(T)) is a_
smal | - di afeter di sk. h set
to 1, _
D~
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“then*a smal | -diameter disk is stored in holding position POS(1) of the

st ocker, the topnost level. MFLAG indicates the operating node of the
device. Aflag MFLAG is set to READY when in-the disk player is in the
di sk receiving state shown in Fig. 13. Wen a disk D (or d) is brought to
the eject position, as shown in Figs. 1% ?@g 24, M FLAG is set to EJECT.
When disk D, d is clanped and | oadi ng pl g 81L and ‘81R are brought to the .
open position, as shown in Figs. 17 and 22, MFLAG is set to STAND BY. Wen
the disk is brought to stock position and | oading plates 81L and 81R are
brought to open position, as shown in Figs. 18 and 23, MFLAGis set to _
STOCK. In the stand-by state, MFLAGis set to PLAY when di sk pl ayback is
commenced. The di sk player can be in any of a nunber of different operating

nodes to whj ch the control programis responsive. ‘These nodes are jndicated
by correspgpd :_r_lg_:gﬁtti ngs of M.FLAG_—T+re-fv|~I~ew~ng/ta|:b2e summar {aeg _fihese
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‘nodes. The npdes shown for each nechanismare not necessarily conprehensive
but are those used to characterize the operating nodes signalled by MFLAG

38 Di sk Transfer Mechanism 1001 State Description Receive - Di sk
receiving state with | oading plates 81L and 81R in di sk receiving position
POS. 1 shown in Fig. 13. Eject D sk transfer nmechani sm 1001 supports

disk D, d between timng belt 14 andi9/84ction belt 12 wth the disk at the
ej ect position, where it can be renpved as shown in Figs. 19 and
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124. Open -

- Di sk transfer
PCS. 4, where timing belt.14 and friction belt 12 are separated fromthe
outer perineter of ‘disk D, d as shown in Figs.
Pl at e Opening and Cl osi ng Mechanism 1004 State
Rack nenber 87 is engaged with tiningégyhk
mechani sm 1001 in the open position P

mechani'sm 1001 is in the open position,

17 and

22.

as shown in Fig. 29.
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fOFf Y Rack menmber 87 is noved away fromtinming pulley 15 as shown in
Fig. 25. Danper Lock Mechani sm 1008 State Description Locked
Optical mechani sm 1006 is | ocked to base 40 a shown in Fig. 30. Unlocked "
Opti cal mechani sm 1006 is unl ocked from base 40 and el astically supported
by | ower danpers 41 and upper danpers 442i1f84shown in Fig. 33. 40 Sliding
Plate 75 Position ' B
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; State Descri ption DOM 2 Optical nmechani smvertical transport
mechani sm 1007 has | owered optical nmechanism 1006 to the down position as
shown in Fig. 43. UP-2 Optical nmechanismvertical transport

mechani sm 1007 noves raised optical nechanism 1006 to the up position as
shown in Fig. 49. C anper Support I\/Echan'ggfg41010 State Description

Rel ease Support rel eased on clanper 10 and clanmper 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. -
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»Di sk¥ Lock Mechani sm 1013 St ate Description Locked . Lower di sk

| ock shaft 156 is in a lock position as shown in Figs. 52 and 53. 41
ML653- 52 Di sk Insertion Error Prevention Mechanism 1014 State

Descri pti on Engaged Positioning of flap 120A is naintained at the angle
at -which flap 120A of shutter 120 engag%j/\%t’h-the top surface of .disk D as
shown in Fig. 64. d osed Shutter 1 IS in a fully closed position

preventing the
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s insertion of a disk'into insertion aperture 1A (see Fig. 63). Qpen
Shutter 120 is-in the open position, allowing a disk to be inserted into
insertion aperture 1A as shown in Figs. 60 and 61 Mechanism States in Mdes
I ndi cated by M FLAG Operating Modes - M FLAG Mechani sm  READY EJECT

PLAY/ STOC STANDBY K 1001 - 24/8 ecei ve Ej ect

Open Open 1004 O f f On

On 1008 Lock . Lock _ Unl ock - Unlock 75.
DOVWN- 2 DOVWN- 2 UP- 2 UP-2 1010 Support  _
Suppor t Rel ease” Rel eas e
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+ 1013 Lock Lock Lock Lock 1014

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

| oops through steps S1, S3, S5-10 unless an event, as described below, is
detected. When disk Dis inserted intozéﬂaertion aperture 1A of front pane
1, the outer edge of disk D presses agai'nst timng belt 14 and a di sk guide
11E. As the disk is pushed in by the user, the outer edge -of the disk

sl ides agai nst disk guide 11E, |oading plates 81L and 81R are forced apart,
and pin 123, on |l oading plate 81L, noves allow ng spring 125 to rotate '
shutter arm 121 . -
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Tcountercl ockwi se. The rotation of shutter arm 121 cl oses shutter 120.
Shutter 120 is held open as it slides against disk Duntil disk Dis. :
i nserted conpletely into the device. The disk is protected from danage by
the conpressed urethane (or simlar material) adhesively bonded to the
peri phery of flap 120A. If a disk is iqﬁggied as far as position PO (shown
in Fig. 14 for a large disk and in Fig. for small-diameter disks), the
out put of optical sensor 236 (signal | N) goes high (H) causing the control
programto branch fromstep S1 to step S2-and then to a procedure JOB LOAD
In procedure JOB LOAD, disk D, d.is brought to the playback position in -
steps S20-S34 as follows. First, controller 30Q outputs a high (H) state at
signal REAR at 'step S20. Control then |oops at step S21 till signal S.CLOSE
goes high (H), indicating shutter 120 has cl osed. 'The high level (H output
by signal REAR causes timing -belt 14 to be rotated countercl och se,
rolling disk D, d clockw se along the left side surface of frid¢gion belt
12, and toward the rear of housing 1000. '
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“Once’ the di sk reaches position P1 (Fig. 16 for large disks or position P6
in Fig. 21 for small-dianeter disks), flap 120A of shutter 120 drops from
t he upper surface of disk 1), d to the closed position. This causes the
output fromoptical sensor 235, signal S.CLOSE, to go high (H). Controller
then checks signal IN at step S22. If sh | INis high (H at step S22,
indicating a small dianmeter disk, controller 300 sets small-dianeter disk
flag S:FLAGn) to 1 at step S23, where n is an internal nenory variable
whose value is set to represent the current stocker position. Control then
advances to step S24 where 43 di sk presence flag-D. FLAGn) is set to 1.
At step S25, controller 300 returns signal REARto low (L) and sets signal _
FRONT to high (H). Control |oops - : )
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‘throdgh step S26 until signal S.CLOSE goes low (L). When signal FRONT goes
high (H, timng belt 14 of disk transfer nechani sm 1001 begi ns rotating

cl ockwi se, noving disk D, d toward the front -of the disk player as the disk
rolls counterclockwise. Disk D, d forces shutter 120 open toward the

out side of the device. \Wen signal S.CLOSE goes low (L), controller 300
returns signal FRONT to |low (L) and set@84B4gnal REAR to high (H at step
S27. At .step S28, controller 300 waits again for signal S.CLOSE to change
to high (H. As aresult, timng belt 14 is again rotated countercl ockw se,
and disk D, d noved toward the rear of housing 1000 as disk D, d rotates -
cl ockwi se. The novenent of disk D, d causes shutter 120 to close, in turn
causing signal 'S.CLOCSE to go high (H. At step S29, controller: 300 begins .
counting the output pulses (signal L. PULS E) fromoptical sensor 232 by

I ncrementing an internal count variable ce for each pul se ofypignal L.
PULSE. At step _ R
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<S30,' control l er 300 checks to see if S.FLAG n) has the value 1, indicating
a small disk. If SSFLAGn) is O, indicating a |arge disk, then, at step
S31, a value of 6 is stored in an internal nenory variable, SET. I|f
S.FLAGn) is 1, indicating a small-diameter disk, then controller 300 sets
vari able SET to 46 at step S32. At steng?gé, controller 300 conpares the

I nternal count variable with the value of SET and | oops if SET is higher
than the internal count variable. Once the internal count variable reaches
the value of SET, indicating that disk D (d) has reached position P2 (P7 _
for small disks), control proceeds to step S34. At step S34 signal FRONT
and signal REAR are set high (H) for a prescribed period (50nsec) .
el ectromagnetically braking notor 250, stopping its rotation abruptly. As
just described, the initial |oading operation begins when a disk is
inserted through insertjon aperture 1A, The disk is drawn into the disk
pl ayer and i medi ately ought partly outward again before being drawn
‘inward to- '
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*44 the 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 religglg to place the disk in the playback
position accurately. By bringing the élsk out, under the control of -the

di sk player, errors due to msregistration of the disk during initial
insertion can be elimnated. For exanple, if the user, in pushing the disk
i nsi de the disk player, forces flap 120A down prematurely, holds it open,
or continues to push the disk in, such that the disk slips beyond the

regi stration point (where flap 120A just closes), '

75(DOWN-1)
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*the registration will be inaccurate and an unreliable reference position
Wil result. Bringing the disk up to the registration point, under the
control of the disk player, permts a repeatable and accurate reference
position to be obtained befare noving the disk to the internal position. In
this way, the disk is noved accurately gfyggosition P2 for |large disks or P7
for small disks. Control proceeds fromstep S34 to step S35. In steps
S35-S39, controller 300 noves sliding plate 75 from position DOAN-2 to
position UP- 1. At step S35, controller 300 sets signal P.UP to high (H)
causing a drive voltdge to be output to nove sliding panel 75 toward the
right side of housing 1000. Control |oops through step S36 until the output
fromoptical sensor 237 (signal P. REF) goes low (L) indicating that
sliding plate 75 has shifted to the reference position signalled by optical
sensor 237. Referring nonentarily to Fi-g. 66, the reference position of
sliding plate 75 is just to the right of position DOM-1, between position
DOMN-1 and position UP-1. At this position of

FIQ-32




*sliding plate 75 plate 40, optical nmechanism 1006, is in the up position.
Addi tional ly, lower disk lock shaft 156 is in the unlock position. After
signal P . REF goes low, a process is begun in step S37, in which an
i nternal counter variable is increnmented for each pul se of signal -P.
PULSE. The internal counter variable is3ggﬂpared with the nunber 27 at step
S38. Control |oops through step S38 until the counter reaches 27. 45
Referring nmonentarily to Fig. 66, during the |oop through step S38, sliding
plate 75 noves fromthe reference position to position UP-1, during which_
time base 40, wth optical nmechani sm 1006, noves to the up position and
| ower di sk | ock shaft 156 noves partially toward the | ock position. \Wen
t he B : :




‘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. DOMNN go high for
50 nmsec, electromagnetically braking notor 251 to stop it quickly. Disk D,
d, which is in the playback position, is mounted on turntable 102, because
of the novenent of optical nmechani sm 1006 to the up position. Thus, nagnet
105 on turntable 102 attracts cl anper331®9. As shown in Figs. 69 and 70, at
step S40, controller 300 checks signal QUT from optical sensor 234 to
determne if clanper holders 77L and 77R are properly clanped about flange
115A. | f danper holders 77L and 77R are properly clanped, as indicated by a
| ow state of signal QUT, control branches to steps S41-S44 where sliding
plate 75 is noved fromposition UP-1 to position UP-2. At step $41, . '
controller 300 outputs high (H at signal P.UP. At step S42, controller
begins increnenting an internal counter variable for each pul se of signal
P. PULSE. Control |oops through step $S43 until 'the
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counter variable‘rédches the-val-ue 18. “During the loop through step $43,
.sliding plate 75 noves toward the right of the disk player. Wen the
counter variable reaches 18, indicating that sliding plate 75 has reached
position UP-2, control proceeds to step S44. At step S44, signal P.UP and
signal P.DOMNN are set to high (H) for $ J%ﬁ el ectromagnetical Iy braking
notor 251. At position UP-2, optical ne anlsn11006 is in the up position,
~and lower disk lock shaft 156 is entirely in the |ock.position shown in
Fig. 59. In addition, the lock on optical mechani sm 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. In steps $S45-549,
control l er 300 moves | oading plates 81L and 81R fromthe support p05|t|on
PCS. 3 (for large disks or support position PCS. 2 for
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" 46 smal | -di ameter .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 tinmng 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 sli.ding pla%§ 75 noves fromposition UP-1 to
position UP-2, rack nenber 87 noves to 3se 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
pul ey 15 begins rotating, timng belt-14 is engaged with the outer I
perineter of disk D, d. This applies a clockwi se rotation force to disk D,
d, but, since disk D, d is held on turntable 102, disk D, d remains in T
pl ace despite the nonentary-tangential force applied to it.
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s Whert signal OUT goes low (L), controller 300 begins counting signal L.
PULSE at step S47. Control ‘'l oops through step S48 until the count val ue
reaches 11. During the |loop, the |ateral advancenent of |oading plates 81L
and 81R causes clanper holders 77L, 77R to separate. Wth the separation of
cl anper holders 77L and 77R, the suppoggsgy cl anper 1009 is rel eased,
permtting clanper 1009 to nove under the force of magnetic attraction, to
turntabl e 102, clanping the disk. After the count value reaches 11, the
poi nt ‘at which | oading plates 81L and 81R are at their nost open (lateral).
positions (PGCS.4), signal FRONT and signal REAR are set to high (H) for 50
msec at step S49. Thus, at step S49, an el ectromagnetic braking.force is_ __
applied to stop motor 250. Then, at step S50, node flag MFLAG is set to
STAND- BY and control is returned to the main routine in Fig. 68. An error
resulting in msclanping by clanper 1009 can be caused by cl anper support
115 novi ng upward, spreéading -apart cl anper hol ders 77L
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' 77R} and causi'ng signal OUT 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 tinmes an error correction routine (the
routine to be described instantly) has been executed. In steps S52-S56,
sliding 47 plate 75 is returned fngﬁyggsition UP-1 to position DOMNN 2.

At step S52, controller 300 sets signa .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 mechanism 1006 is |owered and | ower disk |ock
shaft 156 is:lowered and then raised again to the | ock position. At a point
just short of position :

251 —;



‘DO 1, signal P . REF goes high (H and control advances to step S54 where
controll er 300 begins counting 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 S56. At step S56,
signal P.UP and signal P.DOMW are set to high (H) for 50 nsec,

el ectromagnetically braking motor 2513884 step S57, control | er 300 set's
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 clanping error
occurs, disk D, d is returned to the front (the position_in which flaps
120A are open) and the registration procedure of steps S26-S28 performed
again, finally bringing the disk back to the playback position. This
procedure serves to elininate offsets in the disk playback position caused
by vibration or other causes, resulting in inproved reliability in clanping
of disk D, d. -

1 LY

45A

-

o
©
L/
™\
™
©

\\62

45B

FIG-39

/
G3




T 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 '
P.DWN is set to high (H) causing sliding plate 75 to begin noving from
position UP-1 to position DOMN-2. The description of steps S59-S62 is
onitted since the details are identical 3384 hose of steps S53-S56 descri bed
"above. |In steps S63- S66, controller 300 brings disk Dto the eject
position P6 shown in Fig. 19 (snall-dianeter 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 loops through step 48 : _
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¥ 865 'until the count val ue reaches 105. Wen signal FRONT goes high (H)
timng belt 14 of disk transfer nmechani 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 is at the eject position, control
passes to step S66. At step S66, signal40f8ONT and signal REAR are set to
high (H for 50 nsec, electromagnetically braking notor 251. Controller 300
then sets node flag M FLAG to EJECT at step S67, and control returns to the
main routine. Once disk D, d, at the eject position, is renoved, spring 127
brings | oading plates 81L and 81R toward each other to disk receiving
position POS. 1 (Fig. 13). The novenent of |oading plate 81L causes the
output fromoptical sensor 236, signal IN, to go l'ow (L). Control branches
fromthe main | cop at step S3 when disk D, d is at the eject position
(because flag MFLAG is set to EJECT as descri bed above) to step $4.

Control proceeds to step S11 if : . :
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"sigdal INis low, indicating that the disk has been renoved fromthe eject
position. Controller 300 then proceeds to steps S11-S13. D. FLAG n) and
S.FLAG(n) are to 0 in steps S11 and S12, respectively. MFLAGis set to
READY in step S13. Then, controller 300 returns to the nmain | oop.(steps Sl-
S10) at step S5 and continues to nDnitq{ % r disk insertion, disk renoval,
ej ect/| oad key actuation, read connandsl( m t he 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 same 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 DL d is 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 having a different nunber fromthe current stocker position, and
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tif there is a disk DL din the eject position or the playback position, .
then controller 300 noves that disk to a stock position, noves stocker 1011
to the - 49 position corresponding to the E/L key pressed, and brings the
specified disk to the eject position. If no disk Db d is present in the

- specified position, then controller 300 stores-the disk that is in the
ej ect position or the playback positiom2/B& stocker 1011. After stocker
1011 is transferred to the specified position, loading plates 81L and 81R
are brought to the di'sk receiving position. Wen E/L key 1-E/L key 4 is _
pressed, controller stores a correspondi ng nunber (from1l to 4) in an -
internal variable, m f E/L key 1
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Yis ﬁressed, 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 nmenory variable mand control passes to JOB E/L. If
"E/L key 3 is pressed, control branches4grgg1step S7 to step S16 where the
value 3 is stored in internal nenory var(a |l e mand control passes to JOB
E/L. If. /L key 4 is pressed, control branches fromstep S8 to step S 17
where the value 4 is stored in internal nmenory varitable m and control =
passes to JOB E/L. At step S70, controller 300 checks to see if MFLAGis .
set to STOCK. If MFLAGis set to STOCK, control proceeds to step S71, .
where controll er 300 checks to see if the values for mand n are identical,
t hereby deternining whether the E/L key pressed corresponds to the current

" stocker position. If the values are identical, controller 300 executes

steps S86-S5S92, in which | oading
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*pl ates 81L ‘and 81R are npved from open position PCS.4 to a position just
short of support position POS.3 (or support position PCS.2 for

smal | -di aneter disks). At step S86, controller 300 sets signal FRONT to
high (H. At step S87, controller 300 begins counting signal L. PULSE
Control then passes fromstep S88 to Sg%{-ifis.FLAG Is 1, indicating a
-smal | -di aneter disk. Control passes fr ep S88 to S89, if S.FLAGis O,
indicating a | arge- dianmeter disk, or to.step S90 if S.FLAG 1, indicating a
smal | -di anmeter disk. In step S90, 75 is stored in internal variable SET. In
step S89, 12 is stored in 50 internal variable SET. Control | oops -

t hrough step S91 untik the count val reaches the S alue. During the :
tinme signal FRONT is hi (H (d ng thg rough~Nstep S91), T
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S timing pulley 15 is rotated countercl ockwi se, causing it to nove to the
right along rack 87D. Thus | oading plates 81L and 81R are noved nedially
together. As |oading plates 81L and 81R are brought toward each, clanp
hol ders 77L and 77R converge under the urging of spring 128 so that clanper
support nmechanism 1010 lifts flange lgéﬁ-gf cl anper 1009 and support it. At
step S92, notor 250 is el ectromagnetic Fy braked for 50 nsec by setting
signal FRONT and signal REAR to high (H). Note that the values 12 and 75
are just short of the values used to count to positions PCS.3 and PCS. 2, _
respectively. The reason for using a val-ue in SET that is smaller thanthe
pul se count required to separate |oading plates 81L and 81R exactly enough_
to support thedisk is that if detection errors cause a pulse to be m ssed,
the spacing will still be small enough to support "the disk. Controller 300
noves sliding plate 75 fromposition UP-2 to position DOMN-1 in steps
S93-S97. At step S93, controller 300 outputs a high (H) |evel at signal
P. DWN, causing motor 251 to begin nmoving slidiggelate 75 toward the |eft
si de of housing 1000. Cbntrol Hbops through step 94 until signal P. REF

goes high (H), ipdicating 05— =LAt e
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‘arrived at the reference position. Early in the traverse of sliding plate-
75 fromUP-2 to DOM-1, danper | ock nechani sm 1008 | ocks optical mechani sm
1006 to base 40 and | oadi ng pl ate open/cl ose nmechani sm 1004 di sengages rack
menber 87 fromtimng pulley 15. As soon as rack nenber 87 di sengages
timng -pulley 15, spring 127 pulls quﬁggg plates 81L and 81R together so
that timng belt 14 and friction belt , of disk transfer nmechani sm 1001,
are brought to positions in which disk D, d is supported between them The
motion of sliding plate 75 causes | ower disk |ock shaft 156 to descend, and
when sliding plate 75 noves beyond UP-1, optical nmechanism 1006 is noved ~

downward. Control passgs to step S95-n which contro 300 begins
counting pul ses of sign P. PULSE txQl | oops ~Ngtep S96 until 3"
pul ses are counted °~ 51 ' - - :
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" indi‘cating that sliding plate 75 has arrived at position DOMN-1. At step
S97, signal P.UP and signal P.DWN are set to high (H for 50msec, so that
notor 251 is electronmagnetically braked. At position DOMN-1 of sliding
plate 75, optical nmechanism 1006 s |owered and | ower disk |ock shaft 156
Is lowered to the unl ocked position. 'ﬂ%7§89ernits di sk transfer within
stocker 1011. In steps S98-S101, controller 300 brings a stored disk D, d
fromstocker 1011 to the eject position. At step S98, controller 300 sets
signal FRONT to high (H to start notor 250 to bring disk d, D toward the_
front of the disk player. At step S99, controller 300 begins counting '
signal L . PULSE. Control |oops through step S100, until the count value  _
reaches 259 indicating the arrival of disk D, d at the eject position. At.
step S101, signal FRONT and signal, REAR are-set to high (H) for 50nmsec

el ectromagnetical ly braking notor 250.. In steps S102-S108, controller 300
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* DOM-1 to position DOM-2. At step S102, controller 300 sets signal P.UP to
hi gh (H) causing notor 251 to begin noving sliding plate toward the right
si de of housing 1000. Control |oops through step S103, until signal P. REF
goes low (L), indicating the arrival of sliding.plate 75 at the reference
position. At step S104 controller 300 sets signal P.UP to low (L) and
signal P.DWN to high (H to cause noto4828#4 to begin noving sliding plate
75 toward the left side of housing 1000. Control |oops through step S105
until signal P . REF goes high (H). At step S106, controller 300 begins _
counting signal P. PULSE. Contral |oops through step S 107 until the count-

reaches 20 indicatingthat sliding e 75 has arrj at position DOMN-2.
At step S108, signal PNUP and signal H are t to hi (H for 50
nmsec, el ectronmagneti call g notr 259 step S109, FLAGis set to

EJECT, and control return€ tofNfJjeOnmaif| reut|pe of Fig. 68. If values for m
and n are not identic%lm& 'St Ql, on&o proceeds to -
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“step S72 where controller 300 checks the output D.LOCK from optical sensor
229, which indicates the position of |ower disk |ock shaft 156. If signal
52 D.LOCK is low (L), indicating that | ower disk |ock shaft 156 is at the

| ock position, control passes to step S73 where .controller 300 noves
stocker 1011 to position POS .m (Recall that mindicates the E/L key
pressed). Thus, for exanple, if E/L key49y84ds 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 (which indicates
the current stocker position) equal to m At step S75, controller 300 o

checks to see i.f D FL n is 1-to Lrm whet her k is at position
POS(n). If D.FLAGN) .is\{, indicging th t here J i h position n of
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“stocker 1011, controller 300 proceeds to steps S86-S92 (described above)
wher eupon | oadi ng plates 81L and 81R are noved fromthe open position PCS. 4
to the support position POS.3 (or position PCS.2 for snall-dianmeter disks),
and disk D, d is brought to the eject position. If, at step S75, D.FLAEn)
is 0, controller 300 noves | oading platgyg8ll and 81R from open position
PCS. 4 to disk receiving position POS.1 in steps S76-S79. At step S76,
controller 300 sets signal FRONT to high (H), whereupon timng pulley 15
starts rotating clockwi se noving timng pulley 15, and |oading rack 81L,

al ong rack nmenber 87. At step S77, controller 300 begins counting signal L.

PULSE. Control | oops through step S ntil the cou | ue reaches 82. The
rotation of timng pull 15 wit b ge C engage i k 87D, causes '~
| oadi ng pl ates 81L- and 81 e ngfi al 1 Ng : ing plates 81L
and 81R cl ese, spring 128;@ri g%a. er woljders 77L and 77R together so
t hat cl anper support & i s pp g|flange 115A. When the count -
val ue reaches 82, i ndifzgs i\ng I g} pllates 81L and 81R have arrived
at a position just shgtLj o r | - 5.1, control passes
to step S79. At step & st I d $§gnal REAR af§ set to
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Y high (H for 50 nsec, electromagnetically braking notoer 250. In 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-S56, described above, therefore, the details are not 53
r epeat ed. -Notem even though the result of the operation of steps
S80-S84 is to fromUP-2.to DOMN-251484i | e t hat of steps S52-S56 is to
nove from UP-1 DOMWN- 2, the procedure is identical, as can be seen by
conpari-ng Figs. and 72. At step S85, controller 300 sets M FLAG to READY
and control retugns to the main routine. In step S72, if D.LOCK is high
(H), indicating #hat |ower disk |ock : - -
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‘shaft 156 is not at the | ock position, controller 300 proceeds to step Sl
10. As described above, this situation indicates m salignnent of the disk
because, if the disk is not accurately positioned, |ower disk |ock shaft
156 is bl ocked by the disk. As described above, the correction nmechani sm
for this condition is to transport th ﬂ%ﬁk to a position where shutter 120
is opened.and then noving it inward aga until the reference position, at
whi ch shutter 120 just closes, is reached. Disk D,d is then noved again to
the stock position. At step S110, controller 300 checks the nunmber of retry -
attenpts made. In steps S111-S117, operations identical to those in steps -
S86-S92 are carried out, with |oading plates 81L and 81R being noved from

t he open position PCS. 4 to support position POS. 3 (for large disks or PCS. 2
smal | disks). Then, in steps S118- S122, operations identical to those in
steps S93-S97 are carried out, with sliding plate 75 being noved from
position UP-2 to position DQ/\N—l and oar:lcaé ng:chanlsm 1006 and Iovver di sk
| ock shaft 156 being noved to the
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U dowh position and the unlock position, respectively. In steps S 123-S 132,
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 is brought
to the stock position instead of position P2 (or P7 for small disks). This
procedure is as follows. First, at st®g/8 123, controller 300 sets signal
FRONT to high (H), starting disk transfer nmechani sm 1001 so that it noves
disk D, d'toward the front of housing 1000. Control ‘| oops through step S124
until signal S.CLOSE goes low (L), indicating the disk has pushed shutter
120 open. At step S125, controller 300 sets signal FRONT to |ow. (L) 54
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T and'signal REAR to high (H) to begin noving disk D, d rearward. Control
t hen | oops through step S126 until signal S.CLOSE changes to high (H)
again, indicating that shutter 120 has just closed in response to the
novenent of disk D, d. After signal S.CLOSE goes high (H), controller 300
begi ns counting signal L. PULSE at steqa/gq127. Controller 300 checks
S. FLAG(n) at step S128 and if it is 1, indicating a small . disk, the value
200 is stored in internal variable SET at step S130, otherw se, the val ue
160 is stored in SET. Control |oops 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 sets signal FRONT and si.gnal REAR
to high (FD for 50 nsec, electromagnetically braking notor 250. In steps S -
133-S 137, controller 300 noves sliding plate 75 from position DOMW-1 to
position UP-2. First, at step S133, controller 300 sets signal P.UP to high
(H). Control | oops through step S134 until signal P . REF goes ' :
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"low' (L) as sliding plate 75 noves rightwardly. Wen signal P . REF goes |ow
(L), controller 300 begins counting signal P . PULS E.at step S135. Control
| oops 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.DOM are set to high (H) for
50 nsec, electromagnetically braking 8 251. Steps 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,
control l er 300 passes to step S72 where D.LOCK is checked. If the disk |ock
error occurs after the retry operation described above is.repeated three
ti mes, controller 300 proceeds fromstep S110 in Fig. 74 to step S86 in
Fig. 72 and Disk D, d is brought to the eject position. Wien an E/L key is
entered during stand-by node, a disk, in the
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stor‘age | ocation corresponding to the E/L key pressed, is retrieved and
brought to the playback position. For .exanple, if E/L key 1 is pressed in
st and- by 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 M FLAG is checked. | BepM4FLAG is set to STAND- BY, as
in this case, controller 300 proceeds to step S151. If mand n are
identical, indicating the current stocker position corresponds to the E/L
key pressed, control passes fromstep S151 to step S152. Steps S152- S157, _
performthe sane operations as. steps S86-S92. Therefore, in steps '
S152- 5157, loading plates 81L and 81R are noved from open position PCS. 4 to
a position just short of support _
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 posftion PCS.3 (for large disks, or POS. 2 for small«disks). Control then
-passes to step S158. Steps S158-S162, performthe same operations as Steps
S52-S56 and the details are, therefore, not repeated. Thus, in steps
S158- S162, controller 300 noves sliding plate 75 from position UP-2 to
position DOMN-2. In steps-S163- 166, corgy | er- 300 brings disk D, fromthe
pl ayback position, to the eject position tollow ng -a procedure identical to
that of steps S63-S66 and the details are, therefore, not repeated. At step
S 169, MFLAGis set to EJECT, and control returns to the main routine. If,
at step S151 descri bed above, the values for mand n differ, controller 300

" proceeds to step S170 (Fig. 76). Steps S 170-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, PCS.2 for small-diameter disks); sliding plate 75 is

o)

Cmmeedmowe--

o

/

o)

—
-CS

. 75(UP-2)



noved fromposition UP-2 to position DOMN-1; disk D, d, is noved fromthe
pl ayback position, to the stock position; sliding plate 75 i's noved from
position DOAN-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 proceedsséﬂﬁough.steps S73- S92 where stocker
1011 is noved to POS(nm) and | oadi ng plat’es 81L and 81R cl ose around the

di sk. Control proceeds to S93 through S109 where sliding plate 75 is noved
fromUP-2 to DOAN-1 | owering | ower disk |ock shaft 156 to unl ock 56 the

di sk and | owering optical mechanism 1006 to clear the way for novenent of ~

the disk. In steps S98-5109, the disk is noved to the eject position and
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" lower disk lock 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 is in the EJECT node (M FLAG = EJECT), controller 300
sets nenory variabl e n1equa| to a val ue corresponding the E/L key pressed.
For exanple, if E/L key 3 is presseg ;ggep S7), the value 3 is stored in
internal nmenory variable m(step S1 ? Controll er 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, 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 mand n are the.sane,
indicating that the E/L key pressed corresponds to the current stocker
position. In steps S20-S40 to S41-S50, disk D, d i's brought fromthe eject
position to the playback position, clanped, |oading plates 81L and 81R
retracted to release disk D, d, _
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‘ the'disk player placed in standby node, and control returned to the main
routine. If, in step S221, the values for mand n are not identical, '
controll er 300 proceeds through steps S222-S236, which performthe sane
operations as steps S20-S34 described earlier. That is, in steps S222-S236,
disk D, d is brought fromthe eject posﬁ} gn to t he pl ayback position. In
steps S237-S240, controller 300 noves s gl ng plate 75 from position
DOMN-2 to position DOMWN-1 as follows. At step S237 (Fig. 79), controller
300 outputs high (H) at signal P.UP causing sliding plate 75 to begin
nmoving to the right side of housing 1000. At step S238, controller 300
begi ns counting signal P. PULSE. Controll2&ops through step S107 until the_
count val ue reaches 17 .indicati ng24lAdi pg plate 75 has arrived at position
DOM-1. At step S24023% gnal .P. UPjand gi gnalgdy. DOWN are set high (H for 50
nmsec, el ectronmagneti cal 5'/}'r"~ ng 2 As a result of sliding plate
75 being noved to pogpigL yp L

81R




¢ 57 Hisk lock shaft 156 is in the unlock position, permtting disk Db d to
be noved to the stock position. Steps S241-S260 performthe sanme functions -
as steps S182-S210 descri bed above. That is, controller 300 noves di sk D,
d, fromthe playback position to the stock position; sliding plate 75 from
position DOANN-1 to position UP-2; and ¢ 2@ ing plates 81L and 81R to open
position PCS. 4. Control then passes to step S72 (Fig. 72). Fromstep S72,
operation proceeds through steps S73-592 where stocker 1011 is nmpved to
POS(m) and | oadi ng plates 81L and 81R cl osed around the disk. Then control
proceeds to steps S93 through S197 where sliding plate 75 is noved from -
UP-2 to DON%J_ _ . .
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" lowering disk |ock shaft’ 156 to unl ock the disk and | owering opti cal
mechani sm 1006 to clear the way for novenent of the disk. Then, in steps
S98-S 109, the disk is noved to the eject position and | ower disk | ock
shaft 156 | ocked again. Finally control returns to the main routine. Wen
an externally connected conputer 303 (E@%4 67) sends a read command,
control proceeds fromstep SO to step in the main routine shown in Fig.
68. The various nechanisns are controlled, as described above, to bring the
selected disk D, d to the playback position and the stand-by node -
activated. The read command for the specifie? file is sent to-signal
processing circuit 307 and servo circuit 308: 2the read signal generated by,
optical pickup anp 2 is sent to S|gn42kﬂcmLSS|ng circuit 307 via RF anp
309. After EFM denundul at 235 delnterle . ery80 correction and other
usual operations are performed# ent to externally connect ed
conputer 303 wamterfaqg@Ar he—r-eading—of the specified
file is conplete,




Y controller 300 stops signal processing circuit 307 and servo circuit 308.
M FLAG is then set again to STAND-BY and controller 300 returns to the main
routine. Referring to Figs. 68, 80, and 81, if, while in stand-by node,
~controller 300 does not receive a read command from conputer 303 for a
prescribed interval, for exanple, 10 ni63dB4s, then controller 300 proceeds
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, I-oadi ng plates 81L and 81R are noved from open position PCS. 4 to a _
position just short of support posi@ion PCS. 3. (for |arge disks, or position

PCS. 2 for snall-diameter = . .
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* disks); sliding plate 75 is noved fromposition UP- 2to position DOM-1;
disk D, d, is brought fromthe playback position, to the stock position;
sliding plate 75 is brought fromposition DOMN-1 to position UP-2; and

| oadi ng pl ates 81L and 81R are noved to open position PCS. 4. Control
branches from step S302 to step 5303 g%/ g gnal D.LOCK is low (L) In step
S303, MFLAGis set to STOCK at tep 03. Control then returns to the main
routine. |If signal D LOCK does ngt pass to a |ow state at step S302,
indicating that it is sal i gnedy tihgn cdntirol lief 300 proc eﬂs to step S3Q4
(Fig. 81)..In stepsywS3Q4: S335, cBntirdl | erl 300 royes {he difkitoward the
front until shutterglz opens an then returnSnl to a-p0| trmhere shutter_
120 cl oses agai'n, thergby regist anc_the |sk'a ai ny~fthe |$k is then
brought again to the stlock positilon. |Contirdl|e

00 Feiurn to step S302
shown in Fig. 80, and di gnal ag edked|agai ni The details of the
operations perforned irn steps 830

4-15336 drd idgnticak fo tieioperations
performed in steps S11(- S142 E
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* destribed above, so the description is omtted 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
wr apped around the peripheral surface of a guide wall 10D, which supports
timng-belt 14. Thus, when timng belt 14 is- revolved, teflon sheet 400
| ubri cates the adjacent sliding surf®9é8t of timing belt 14 and gui de wal |
10D. This provides snoother sliding conpared to direct contact between
timng belt 14 and guide wall 10D. O course, the teflon sheet can be nade
fromanother rmaterial having a low friction coefficient. Referring to Fig.’
84, a third enbodi ment of drive-side disk guide 1002, also provides |ow
friction support for mng belt 14. In_this enmbodi pent, snall-diameter
rollers 401 alternateN th I arge- dlanetgf rollers’ 4&2 on the
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i 59 fnside 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-dianeter rollers 401, but such an.arrangement has poor
potential froma production cost standpoint. By using large rollers and
small rollers in an alternating pattern, it is possible to achieve nearly
the same result wth fewer conponents,Giﬁ%reby reduci ng production cost
while effectively preventing inward flexure of timng belt 14. Referring to
Fig. 85, a fourth enbodi nent of drive-side disk guide 1002 al so provides _
|l ow friction support of timng belt 14. In this enbodi nent, the distances
bet ween shafts 403 of rollers 401 are nade snaller than the dianeter of
rollers 401. Thus, roller c) | ap each other. This decreases the

i nterval between supf (the points of coritact between rollers 401
and the inside surfa Yz t hereby inproving the support and
strai ghtness of tim
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v Referring to Firg. 86, although the enbodi nent of the invention-described _
above is a horizontal configuration in which CD s are inserted, stored, and
transported with their recording surfaces horizontal, an alternative '
enbodi nent could be a vertical configuration. In a vertical configuration,
timng belt 14 woul d be optimally |ocagg@aon the upper 'side, and disk D
woul d be inserted frominsertion aperture 1A in front panel 1. Disk D would
then rotate with its top noving 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 bottomin faster than the top of the CD. 60 End of
Det ai | ed Description Section Al though in the enbodi ments described above, . _
t he di sk transport .
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* nmechani sm of the present invention is enployed in a di sk changer-type
.player, it -is considered clear fromthe present specification that the

invention may be applied to single disk players as well. Such enbodi nents
are considered to be within the scope of the present inventi.on. In
addi tion, although in the enbodi nent s gde %? gribed above. the disk is rotated
and transferred by a transport mechani sin'having 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 enployed. Such
enbodi ments are considered to be within the scope of the present invention:
In addition, although in the enbodi nents descri bed above the di sk gui des
nove equaIIy arid oppositely when a disk is inserted, it is clear fromthe
present specification. that the preSent invention-'can be applied to
embodi nents in which one guide is fixed or novable to a different degree
than the other. Such enbodi nents are considered to be within the scope of
t he present ' I '
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" jnvéntion. In addition, al t hough in the enbodi ments descri bed above the
disk is rotated and transferred by a transport nechani sm having a belt on -
one side and a.fixed guide on the other, the present invention can be
applied to enbodinments in which two parallel running belts are enployed. In
such case, the center point of disks 069484fferent size would foll ow
different paths and end up in different positions. However, this can be
handl ed by using a nechani smthat noves the optical nechani smaccording to
the di sk size. Such enbodi ments are considered to be within the scope of _
the present invention. I'n addition, although in the enbodi ments described -
above the drive enploys a gear train, it is clear fromthe present .
specification that the-present invention can be applied to enbodi nents
enploying a belt drive to transnit notor rotation to the drjve pulley
supporting the belt or various other drive
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* 61 hechanisms. Such enbodi nents are considered to be within the.scope of
the present invention. Having.descri-bed preferred enbodi nents of the
invention with reference to the acconpanying drawings, it is to be
understood that the invention is not linmted to those precise enbodinents,
and that various changes and nDdifica? 1S may be effected therein by one
skilled in the art without departing fromthe scope or spirit of the
invention as defined in the appended clalnB
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¥ 3 B

CLAIMS 1. A disk transporting device,
positions of said disk transporting device;
fromsaid first position toward sai-d second position; nmeans for neasuring

relative displacenent of said disk, froma given position, by said neans
for transporting; neans for detectlng a.fQ%?ence of said disk at said first
position; and neans for halting said nean or transporting upon arrival

of said disk at said second position responsively to said neans for

measuring. 2. A device as in claim1l, wherein said neans for neasuring
i ncludes: said neans for transpofRMEfFiteci2pidi ng a novabl e transni ssion -
el enent; encoder -neans, connected to iaid novabl e transm ssion el enent, for

i ndi cating a di spl acenent ofrsald fra sn153|g£be4enent and said neans for . .
transporting including means 3ai o di spl acenent of :

conprising: first and second
nmeans for transporting a disk
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i

said transmission elenent is correlated in a predetermned way with a

di stance of transport of said disk by said neans.for transporting. 3. A
device as in claim2, wherein said nmeans for transporting includes: said
transm ssion el ement being drivingly connected to an elenment with an
engagenent surface; said engagenent S%Zﬂce having neans for frictionally
engagi ng a portion of said disk; said'transm ssion el ement includi ng neans
for noving said engagenent surface in a direction |eading fromsaid first
position to said second position; and said neans for insuring including a-
rei nforcement medMOMIRAFIEa(RI ng sai d engggerrent surface to follow a |linear
path. 4. A device as iln FEif n% { rR{MRER. :
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' 63 said disk has a size and a center aperture; and a position of said
center aperture along said direction, when said disk is in said first -
position, depends on said size. 5. A device as in claim4, wherein a
position of said center aperture along said direction, when said disk is in
said second position, is independent of gpid size. 6. A device as in claim
3, wherein: said elenent with an engageéent surface is a belt revolvably-
supported by pulleys; said engagenent surface is an outside surface of said
belt; said belt has a |ongitudinal spanning portion, a |longitudinal axis of
which runs in said direction;
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* means for urging said engagenent surface toward said disk; and said -

rei nforcement neans including neans for preventing a bowi ng of said belt
due to said disk pressing agai nst said engagenent surface with a force
generated by said neans for urging. 7. A device as in claim®6, wherein said
means for insuring includes: teeth on74/8d belt; a gear drivingly connected
wWth said transm ssion el enent; and said gear being in nmesh with said teeth
on said belt. 8. A device as in claim7, wherein: said disk has a size and
a center aperture; and a position_of i.d center aperture along said
direction, when said disk is in sgﬁﬁ'ﬁﬁagfn%05|tlon depends on said si ze.
9. A disk transferring device, for trinsferrlng a disk having a.disk

di ameter and having a first PoSitd n:RONr.}dHﬁ r fm_ng position, conprisi ng:
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%

a chassis; a disk transfer gui de novably connected to said chassis and held
in a ready position; said disk transfer guide including first nmeans for
engagi ng an edge of 64 said disk at a first point of said edge; second
nmeans, connected to said chassis opposite said disk transfer guide, for
engagi ng a second point of said edge appesite said first point; said first
and second neans for engagi ng bei ng separated by a distance |ess than said
di sk di aneter when said disk transfer guide is in said ready position;
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P
T

. |l eadi ng between said receiving positida a
.~ means for detecting an rRETORNI{, O 4@,

said disk transfer guide shifting away from said second nmeans for engagi ng
upon an insertion of said disk between said first and second neans for
engagi ng until said disk is positioned between said first and second neans
for engaging at said receiving position, whereupon a shifting of said disk
transfer guide occurs until said first7éy@g second nmeans for engaging are
separated by a distance substantially equal to said disk dianeter; first
means for detecting an occurrence of said shifting, whereby said insertion
i s indicated; second neans for dgﬁ&g%}ﬂg;gﬁ amount of said shifting,
wher eby said disk dianeter is indiCa ; ive neans for actively
transferring said disk along said disk transfer guide in a direction
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A\

sdia_disk having a portion; fourth neans for detecting a presence of said
portion of said disk at a second position along said directiron; said drive

means bei ng actuated responsively to said first nmeans for detecting;
hal ting said drive nmeans responsively to said second,
as in claim9, wherein:

neans for

fourth nmeans for detecting.
nmeans has a noving el enent that noves
transferring; and
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said third means for detecting i.s an encoder for detecting increnental
movenment of said noving element. 11. A device as in claim9, wherein said
fourth means for detecting includes: a nenber hingeably attached to said
chassis; nmeans for urging said nmenber into a path of said transporting;
said nmenber being held in a rest positdQ% 40y said neans for urging; and
means for indicating a novenent of said nmenber caused by a contact between
said disk and said nenber. 12. A device as in claim11l, wherein: said drive
nmeans has a noving el enment that noves in a manner corresponding to.said

transferring; and EEid third neans for detecting is an encoder for

detecting increne ]
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- 43.* A device as in elaiml 1, wherein: said chassis includes an insertion
aperture sized and positioned to. allow said disk to be inserted through

said insertion aperture to said receiving position; and neans for fixedly

hol di ng said nenber in position to block said insertion aperture when said
disk is in a position other than said 79¢8&iving position. 14. A device for
transporting a disk froma first position to a second position, conprising:
a chassis; means for supporting said disk connected to said chassis; neans
for transporting said disk relative to said chassis; said disk having one_
of at |east two [rReesid{Fec-doaneters; first neans for detecting a relative
anount of a transportl n @E%égg RETRY% NUMBER.

TO Q(FIG-72)
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Il

sy, said nmeans for transporting; second neans for detecting a dianeter of
sai d di sk; 66 third neans for. detecting a first arrival of a portion of
said disk at a first positions; and control means for detecting a.second
arrival of said disk at a second position responsively to said first neans
for detecting, said second neans for detecting, and said third neans for
detecting. 15. A device as in claim kpsgpherein: said neans for
transporting includes first and second dISk gU|des at | east one of which is

“nmovabl y. connected to said-chassis; and
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——————

i sad &, nmeans for second detecting includes nmeans for indicating a distance
bet ween- said first and second di sk guides. 16. A device as in claim 15

//g?epérﬂ: said neans for transporting includes a drive having a noving drive

: ement; and said first nmeans for detecting includes encoder neans for
detecting increnental novenents of saigj,gdgive elenent. 17. A device as in
claim 14, wherein: said neans for transporting includes a drive having a

movi ng drive element; and said first means for detecting includes encoder
neans f.or detecting incremental -novements of- said drive el enent. -
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