1 DISK PLAYBACK DEVI CE BACKGROUND OF THE | NveERTI VA8 H%F%nt i nvent |
relates to a recorded disk playback device, such as a CD player and
speC|f|caIIy to such a device as enploys a clanper to clanp the disk on 0 a
turntabl e. Disk players thatenploy at turntable to rotate recorded disks
for playback are known. Same known deV|ces transport the disk to a playback
position and then lift the disk out oflits support, for exanple a tray,

toward a rotatable clanp. Th&g%%m&gvet that is attracted to the
turntabl e surface. The turnt kebe upward, carrying the

disk off its support (eg. surface of thegray), until it is close enough to
cause the cla to_settle against the disk, thereby securing it to the
turntabl e. THACKGROUNBLOR BON: he rounting surface of the tray,

and t he magnet arranged in,

The present invention relates to & recorded disk playback device, such
as a CD player and spemfically to such a device as employs a clamper to
clamp the disk onto a turntable, .

Disk players that employ at turntable to rotate recorded disks for

- playback are kmown. Some known devices transport the disk to a playback
position and then lift the disk out of its support, for example a tray, toward a
rotatable clamp. The clamp has a magnet that is attracted to the turntable
-surf_ace. The turntable continues to move upward, carrying the disk off its
support (eg. surface of the tray), until it is close enough to cause the clamp to
settle against the disk, thereby seeuring it to the turntable. This moves the
disk away from the mounting surface of the tray, and the magnet arrmgfd’r/ﬁ’
the clamper is attracted to the turntable, In this way the disk is clamped
between the turntable and the clamp 80 that the turntable can rotate the disk,

One problem with the type of device described above is that a

substantlal amount of space is required to permit the disk to move upward

~ perpendicular to its surface, Since compactness is usually an important design
goal for such devices, this space requirement is undeslrablé. For example, to
make a CD player for a’'computer that fits into the standard form factor for
peripherals, space s difficult to find. Al rofinements to avoid the space
requirement, such as by keeping the disk in\ialace and moving the clamping
elements toward it, would add complexity and cost to the design as well as
introduce addxtional space requitements, '
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Itisan object of the invention to provide a disk player that is compact
1t is an object of the invention to provide a disk player that can be

| | manufactured for a low cost.

It is an object of the invention to provide a disk player in which a disk
does not need to be displaced in a direction perpendicular to its srface to
clamp the disk to a turntable.

Brieﬂy. a disk playback device holds a disk in a playback position. A
turntable moves toward the disk to a raised posmon where its support surface
is adjacent a back of the disk. A spindle inserts through a center hole of the
disk to align the disk with the turntable. A clamper is held above the disk on
a side of the disk opposite the turntable. The clamper is supported close

enough to the disk that when the turntable is in the raised position, a magnet

in the turntable exerts a substantial force on a piece of ferromagnetic material
in the clamper. ‘When the clamper is released it clamps the disk to the

turntable. By bringing the clamper and turntable to the disk rather than moving .

the disk toward one or the other, no space s required for the displacément of

the disk in a direction perpendicular to its surface. The clamper is supported.

" by a pair of holdcra. slidable in a direction parallel to the surface of the disk,

Wedge-shaped surfaces on the holders engage a flange on top of the clamper

to lift and hold the clamper above the disk. If a disk Is misaligned with the
spindle when the turntable is brought to the raised position, the disk is pressed
against the clamper. The clamper in turn presses against inclined surfaces of

- the holders causing the holders to spread apart. The spreading is detected to

invoke a control routine to correct the misalignment, The features of the
clamping mechanism avoid the need for vertical movement for the recording

surface of the disk during the clamping opération.' Also, clamper movement

woul d add conplexity and cost to



2 OBJECT AND SUMVARY OF THE INVENTION It |Is an object of the invention is
to overcone the drawbacks of the prior art. It is an object of the

S nvention to provide a disk player that is conpact. It is an object of the
i nvention to provide a disk player that can be manufactured for a | ow cost.
1t is an object of the invention to providlle a disk player in which a disk

does not need to be displaced in a direction perpendicular to its surface
to clanp iSrffestedimersly, by selepsing the myppartfor the clampery| Thishelpsyiomake the) deyice

disk in aﬁﬁla back posjtion. A.turntable noves toward the disk to a raised

posi tion é‘?éO‘T‘P%c_tsmﬁip%?ste’g’ﬁmlgﬁg’ﬁngn"gg‘f%ent a back of the disk. A _
Codl e Ct o : i he di. ,
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player, comprising: a chassis having a playback position in fixed relation thereto, means,

connected to the éhassis, for supporting a disk in the playback position, means for releasing
the disk in the playback position, whereby the disk is unsupported by the means for
supporting, a turntable, connected to the chassis so that the turntable is movable in a first
direction toward the disk in the playback position,' first means for moving the turntable in
the first direction toward the disk in the playback position, a clamper, for pressing the disk
against the turntable, movably connected to the chassis and second means for moving the
clamper toward the disk in the playback position in a direction opposite the first direction.

According to another embodiment of the present invention, there is described, a disk
playback device for playing back a disk, comprising: a chassis, the disk having a recording
surface and a back surface, a supported in a disk in a playback position of the disk playback
device, thé disk being in an orientation in which the recording surface faces in a first
direction, the playback position being in fixed relation to the chassis, a turntable, movably
connected to the chassis, having a support surface, means for holding the turntable in a first
position toward which the back surface faces when the disk. is supported in the playback
position, means for moving. the turntable in the first direction to a second position whereaf
the support surface contacts the back surface, a clamper having a clamping surface, means
for supporting the clamper so that the clamping surface is held away from the recording
surface and means for moving the clamper toward the recording surface and urging the
clamping surface against the recording surface when the turntable is in the second position,
whereby the disk is frictionally engaged with the support surface.

According to still another embodiment of the present invention, there



a sige of the disk opposite the turnable. The clanper is supported close
enough to the disk that when the turnable is in the raised position, a
“magnet in the turntable exerts a substantial force on a pi ece of
ferromagnetic material in the clanper. Wen the clanper is released it
clanps the disk to the turntable. By bringing the clanper and turntable to
the di sk rather than nDV|ng the disk t8ward one or the ot her, no space is
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control routine to correct t he' m sali gnmant eat ure
the clamper is freed to move toward the disk



cl anpi ng nmechani sm avoid the need for vertical novenent for the recording
surface of the disk during the clanping operation. Also, clanper novenent

B is effected nerely by releasing the support for the clanper. This hel ps
to make the device nore conpact, and | ess expensive to manufacture.
According to an enbodi ment of the present invention, there is described, a
di sk player, conprising: a chassis haV|n§ a playback position in fixed
relation thereto, neans connected to the chassis, for supporting a disk in
t he pl ayﬂﬂ@ﬂ@pﬁ%ﬂlﬂw the Dravings | o| casi ng the di sk in the pl ayback
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| 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 exbloded view of an optical mechanism and damper lock mechanism.

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

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

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



the first direction toward the-disk in-the playbackspositi-on, a ¢l anper,:"
for pressi-ng the disk- against the turntable, npvably. connected to the
‘chassi s and second™nmeans for noving the clanper toward the disk in the

pl ayback position in a direction opposite the first direction. According t.o
anot her enbodi nent of the present invention, there is described, a disk

pl ayback device for playing back a disk, conprising: a chassis, the disk
havi ng a recording surface and a bhack surface, a supported in a disk in a
pl ayback position of the disk playback device, the disk being in an
orientation in which the recording surface faces in a first direction, the
pl ayback positionbeing in fixed relation to the chassis, a turntable,

movabl y connect edgj Olgﬁeﬁ%@‘ﬁ&w‘ﬂm’p&&f&qﬂgﬁ%ﬁﬁ@ﬁﬁ?ﬁ? ltl)ﬂ ag for

hol ding the turnta e inafirst position towar ack 'surface
f aces when treeeiviinglpositionsupported i'n the pl ayback position, nmeans for
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toward the recor dfigglyisa tepeviemef thegliskgransfer 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 positiori;
Fig. 17 is a top-view of the disk transfer mechanism of Fig. 2 showing
a large-diameter disk released in tﬁe playback position in preparation for
playing the disk back. |
Fig. 18 is a top-view of the disk transfer mechanism of Fig. 2 showing'
-~ a large-diameter disk in a store position. ,- '
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. 20 is a tbp-view. of the disk transfer mechanism of Fig. 2, .with a .
small-diameter disk during insertion. | |
Fig. 21 is a top-view of the disk transfer mechanism of Fig. 2 in which
a small-diameter disk is- ﬁrmly held in a intermediate position, in which it is
supported by the disk transfer mechanism, and in a playback position.
Fig. 22 is a top-view of the disk transfer mechanism of Fig. 2 showing
a small-diameter disk released in the playback position in prepar-ation for
playing the disk back. - _
Fig. 23 is a top-view of the disk transfer mechanism of Fig. 2 showing
a small-diameter disk in a store poéition.
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.



cl anpi ng surface agarnst the recording surface when. the turntable s in the
second posi tion, wher.eby. the disk is. frictionally engaged mrth t he support
surf ace. Accordrng to still -another embodi ment ~of the" present i-nvention,

t here 4 is described, a disk playback device, conprising: a turntable
havi ng a di sk nmount ed tnereon a clanper, on a side of the disk opposite
the-turntable, for clamping the disk to the turntable, supporting- neans
for supporting the clanper at a first position away fromthe disk prior to
a clanping of the disk and the supporting neans including neans for

rel easing the clanper, whereby the clagper is freed to nove toward the

di sk..
Fig. 25 is a top-view of the loading plate opening/closing mechamsm

with a shdmg plate mechanism in a first position.

Fig. 2_6 is a top-view of the loading plate opening/closing mechanism
with a sliding plate mechanism in a second position. _

Fig. 27 is a top-view of the loading plate opening/closing mechanism
with a sliding plate mechanism in a third position.

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

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

Fig. 30 is a top-view _iof the damper lock mechanism in which the
sliding plate mechanism is in a first position in which the damiper lock
mechanism remains in a locked position. '

Fig. 31 is a top-view of the damper lock mechanism in which the
sliding plate mechanism is in a second 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 damr)er 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
mechamsm is moved to an unlocked position.

Fig.34isa top-vnew of optical mechanism vertical transfer mécﬁanism
where the sliding plate mechamsm is in the ﬁrst state in which the optlcal

mechanism is lowered.



5 Brief Description of the Drawings Fig. 1.is an-exploded- viéw.of. a main.
chassis-of a-disk player. Fig.. 2 i.s an -expl oded vi-ew of .a 'suppor t mechani sm
of a disk transfer mechanism- a clanper support mechani sm ‘& disk; clanper,
and a di sk | ock mechanism all attached to a |oading chassis 80 of the nmain
chassis of Fig. 1. Fig.-3 is an exploded view of a drive-side disk guide of
t he-di sk transfer nmechani sm of Fig. 2. Fig. 4 is an expl'oded viewof a
fixed di sk guide of the disk transfer nechanismof Fi.g. 2. Fig. 5is an
end- wi se cross-section of the drive-side disk guide of Fig. 3. Fig. 6 is an
end-w se cross-section of the fixed di sk guide of Fig. 4.

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

mechamsm where the sliding plate mechanism is in the first state in whlch the

- optical mechamsm 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. 38isa top-view of optical mechanisin vertical transfer mechanism
where the sliding plate mechanism is.in the third siate in which the optical
mechanism is- raised.

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

Fig. 40 is a top-view of optical mechanism vertical t;ahsfer.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. 42 is 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 clafnper 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.



Fjg +7 1s an exploded view of a Ioadlng pl ate openlng/cI05|ng nechanlsn1of_
the disk transport ‘mechani sm.of Fig. 2. Fig. 8 is as top W.S€é Cross-section
of the fixed disk: QUIde of Figs. 4 and 6. Fig. 9-is-an expl oded view-of an
opti cal. mechani sm and danper | ock nechanism Fig. 10 is an expl oded vi ew of
an optical nechanismvertical transfer nmechanismof the optical nmechanism
of Fig. 9. Fig. 11 is an expl oded view of a stocker and.st ocker vertical
transfer mechanism Fig. 12 is an exploded view of a disk |ock nmechanism
6 Fig. 13 is a top-view of the disk transfer nmechanismof Fig. 2 in a disk

- receiving-position._ 9 o

Fig. 46 is a top-view of the clamper support mechanism immediately
after the opticfal mechanism and turntable have been raised to clamp the disk.

Fig. 47 is an end-wise section of the clamper support mechanism where
optlcal mechamsm and turntable are in the configuration of Fig. 46.

Fig. 48 is a top-v1ew of the clamper support mechanism after the
clamper has been released.

PFig. 49 is an end-wise section of the clamper s.upport mechanism in the
configuration of Fig. 48. '

_ Fig. SOIi's an end-wise section showing the clamper support mechanism
after releasing the clamper while no d1sk is present between the clamper and
the turntable.

Fig. 51 isan t_end-'wise section of the clamper support mechaiiism after
an attempted disk claxhping.of a misaligned disk '

Fig. 52 isa tbp view of the disk lock mechanism With the sliding plate
mechanism in the first position in which the disks are locked.

Fig. 53 is a side section showing the disk lock mechanism with the
sliding plate' mechanism and the disk lock mechanisms in the position of Fig,
52. | | o
~ 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 ﬁnlocked. . ;
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. o
| Fxg. 57 is a side section showing the disk lock mechanism with the
sliding plate mechanism and disk lock mechanisms in the positions of Fig. 56.
Fig. 58 is a top view of the disk lock mechanism with the sliding platé'
_ mechanism in the fourth position in which a disks are locked.
~ Pig. 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.



Fig..14"is a top-view of the disk transfer mechani sm:of "Fi.g. . 2 mnth a-disk
in an initial.:siage of a disk Ioadrng operatron for" a- large draneter di sk.
Fig. 15is a“ top ‘vi.ew of the disk transfer nmechani sm.of - ‘Fig.-2'in a later.
stage of the disk | oading operation for a large-dianeter disk. Fig. 16 is a
top-view of the disk transfer mechanismof Fig. 2 in which a |arge-dianeter
disk is firmy held in an internmediate position, in which it i s supported
by the disk transfer mechanism and in a-playback position. Fig. 17 is a
top-vi ew of the disk transfer mechanismof Fig. 2 showing a | arge-di aneter
di sk rel eased in the playback positronan preparation for playing the disk

back: Fig. 18 is a top-view of the dis Ot ransfer mechani sm of Fig. 2~

h I t 19 is a top-view of
The di ok tr anaf er' Boehan AP il a i fsliAnh ¥ arbistion sréchrlimoLy | e
i ndi cating mrsp&redmr&sa!mwumegﬁblb@rfadishr ge-di anet er

Fig. 61 is a partial section showing the disk insertion error prevention

mechanism positioned as in Fig. 60.

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

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

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

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

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

~ position of the sliding plate and the state of a signal used to register the sliding
phuepomuon |

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

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

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

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

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

Fig. 72 is a flowchart of a JOB 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.



di sk« be| ng rmved fromthe store 905|t|on ta and eJ ect p05|t|on Fig. 20 is_
a top-view of “the di sk transfer nechanismof Fig: 2, W'th a small-dianeter
di sk durlng insertion. Fig. 21 is a top-view of t he di sk transfer mechani sm
of Fig. 2 in which a snall-dianeter disk is firmy held in a intermediate
position, in which it i's supported by the disk transfer. mechanism and in a
pl ayback position. Fig. 22 is a top-view of the disk transfer mechani’'sm of
Fig. 2 showing a small-dianeter disk released in the playback position in
preparation for playing the disk back. Fig. 23 is a top-view of the disk
transfer mechanismof Fig. 2 show ng aismal | -diameter disk in a store_

position. Fig. 2 a. top-view i sk _transfer mechanismof Fig. 2
showi ng a sequené’(;g ?}9 lﬁasﬁo‘ﬁ‘fhaﬂ ‘i’ge@eqﬁgi HHGT grossdute: ons occupi ed by a
smal k- di amet er - dixggk 86l AAGWAARS & METORCSPHORSRESIKLON to and ej ect
osi tion.
P 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. 85 isa cfoss-section ofa foﬁrth.embodiment of the drive-side disk
guide. : |

Fig. 86 is a perspective drawing indicaiing an alternative eniﬁbdiment

,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 dt;,pth.' The disk player includes a disk changer that stores
four Che 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 chassis 90 between top
cover 3 and the lower panel-of main chassis 90. Top cover 3 may be omitted
when the disk player is mounted on a front panel of a computer (not shown in
-the drawings). _ ' _ '

A front panel 1 is attached to a front one of the four sides =()f main
chass1s 90. Front panel- 1 has an insertion aperture 1A for receiving and
ejecting disks. Insertion aperture 1A is wider toward its center than at its ends.
The shape of insertion 'aperture 1A insures that only the edges of disks contact
front panel 1 when disks are inserted and removed. Therefore, recording



7 Fig. 25 |s a- top= V|em10f ‘the loading plate openlng/cI05|ng mechani smw th
a sliding plate:nechanismin:a:first posi tion. “Fi.g:’ 26 i:s a top-view.of the
1 oading plate openlng/cI05|ng mechanismwth a slldrﬂg pl ate mechanismin a
second position. Fig. 27 is a top-view of the |oading plate opening/closing
mechanismwi th a sliding plate nechanismin a third position. Fig. 28 is a
top:view of the | oading plate opening/closing nechanismw th a sliding

pl ate mechanismin a fourth position which engages a rack nenber. Fig. 29
i.s a top-view of the |oading plate opegéng/closing mechani 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 mouﬁtéd c;h 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, respec_tively,
prevent support pins 17A and 17B from slipﬁing out of guide grooves 80A and
80B. Fixed and drive-side disk guides 1003 and 1002 attach to L-shaped
loading plates 81R and 81L, respectively, thereby permitting fixed and drive-
side disk 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 8IR, 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 81R is guided at
a position closer to loading chassis 80 than loading plate 81L, permitting
loading plates 81L and 81R to overlap. . -

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



with.a slidi ng pk; ate mechani smi.n .a flfth p05|t|on V\:thh engages t he- rack

rrenber and. whi:ch:"a -pi ni on has " travel ed a distance on-

~the rack menher to

‘open the |oading pI ate openi ng/ cl osi ng nechanism--Fig. 30 is a t op- vi ew -of

t he ‘danper

first position in which-the danper
Fig. 31 is atop-view of the danper

posi-tion.

| ock mechanismin which the sliding plate nechanismis

in a

| ock mechani smremains in a | ocked
| ock nmechani smin which the

sliding plate nechanismis in a second position in which the danper |ock

mechanismremains in a | ocked position.

Fig. 32 is a top-view of the danper

| ock mechanismin which the sliding pliate nechanismis in a third position
I n_whi ch the danpér | ock nmechanismremains in a | ocked position.

a top-view @intiTB ¢Rlading! slake SHCAApERIOC Wbk mpb&es&kdcéléfgloahﬁxge

rrechanlsmls in a fourth position in which the danper

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

A bent portion of loading plate 81L forms an integral shutter piece 811
in loading'plate 8iL toward the front of housing 1000. Shutter piece 811
interrupts a light beam generated, and detected, by an optical sensdf 236 on
the front end of loading chassis 80. Disks are supported between fixed and
drive-side disk guides 1003 and 1002. Thué, 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 outpﬁt by optical
sensor 236, goes high (H) when the size of an inserted disk is between 78. and
84 mm, which corresponds with small diameter compact disks.

Referring to Figs 3 and 5, drive-side disk guide 1002 includes an upper

Fig. 33 is

disk guide 9 of a resin having a low friction coefficient such as Dui'acon. A

lower surface of upper disk guide 9 forms an upper half of a guide groove 9,
which guides the edge of the inserted disk on the left side of housing 1000. A
sloped surface 9A, with a slope of 45 degrees, runs longitudinally on a lower
surface of upper disk guide 9. A projection 9B, on a bottom end of sloped
surface 9A, engages the upper surface of the disk edge. A sloped surface 10A,

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

ina direction opposite that of sloped surface 9A. A 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 (H1), between projection 9B and projection 10B, is

slighﬂy wider than the 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 pulle)" 7 rotates



mechani smis rmved to an unl deked: position..

optical

Fig.-34 is a top-view of

mechani sm'verti cal transfer mechani smwhere the sliding plat e

Trechanismis-in the first state in which the optical- mechani sm
8 Fig. 35 is an end-view of optical nmechanismvertical transfer
where the sliding plate nechanismis in the first state in which the

opti cal
verti cal

mechani smis | ower ed. Fig. 36 is a top-view of optical

rs | owered.
nmechani sm

mechani sm

transfer

second state in which the optical nechanismis | owered.

_ : .14

“on shaft 6. A timing belt 14 is stretched between timing pulleys 15 and 7 td

form a loop with a long axis of the loop being parallel to a direction of
transport of ciisk 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 gnide 1003

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

Referring now also to Fig. 8, a tapered disk guide 11E (see Fig. 8)
toward a front end of fixed-side disk.guide 1003. An gap H2 of groove 11C

| is 1.5 mm wide, slightly wider than the thickness of a disk. This gap width

allows the disk edge to be guided precisely without binding. Friction belt 12
is fixed to a flat wall 11D of a belt fixing piece 11F at the blind end of groo%re
llC.'.. 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 running

~along fnctlon belt 12.

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

mechani sm where the sliding plate mechanismis in the



Fig. 37 |s a end vr ew of optlcal : chanr Sm vertlcar transfer rrechanl sm

‘opti cal nechan|3nfrs | ower ed. Flg 38 is a top VIeM/Of opti cal mechani sm
vertical transfer mechani smwhere the sliding plate-nechanismis in the
third state in which the optical nmechanismis raised. Fig. 39 is a top-view
of optical nechanismvertical transfer nmechanismwhere-the sliding plate
mechanismis in the third state in which the opti-cal nechanismis raised.
Fig. 40 is a top-view of optical nechanismvertical transfer nechanism
where the sliding plate mechanismis iy the fourth state in which the

optd cal mechani sm7s raised. Fig. 41 i's a top-view of optical nechani sm

vertical tranevethe diskiiaside owdigs F0000 Erislibsibél12isHRd TRRAVE i Ballimgi N t he
fourth state _in which the optica
_ plate 81R Therefore if timing belt 14 were permitted to bow, the center of

‘the disk would move toward the left of the device causing the path of the disk
to be nonlinear. Also, the distance of disk transfer, from front to rear, is
determined from the angular displacement of timing pulley 15. The non-linear
displacement of the disk would make it difficult to determine the fore-aft
displacement of the disk from the angular displacement of timing pulley 15.
This is so because, with bowing of timing belt 14 and friction in the sliding
'supports, the transverse movement of the disk would be a complex function of
fore-aft displacement of timing pulley 15 which would vary with properties of
.the timing belt (which could also change over time). Therefore any bowing in
timing belt 14 is likely to lead to errors in fore-aft position detection of the
disk. | |

Referring momentarily to Fig. 82, timing belt 14 is _preverited from
bowing by a guide wall 10D, on lower disk guide 10. The insidé surface 14B
of timing beit 14 slides over guide wall 10D. This prevents the force of the
disk from pressing timing belt 14 inwardly. A metal plate 8, between disk
guide 9 and disk guide 10, reinforces disk guides 9 and 10. Since disk guides
9 and 10 are of resin, metal plate 8 prevents disk guides 9 and 10 from
flexing. A disk proteetion sheet 23, attached to the top and bottom surfaces of
the rear side of disk guides 9, 10, prevent damage to stored disks (described
later) above and below disk guide 9.

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

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



mechani smis ralsed Fig. 42 is- a. top V|ew10f t he clanper support mechani sm
where the Ioadlng plates are'in-a position for recei-ving a disk.. Fig: 43 is.
an end-w se section of the cl anper - support- mechani‘sm'where t he - oadi ng
plates are the position shown in Fig. 42. Fig. 44 is a top-view of the
cl anper support nechani.sm where the |oading plates are in a position in
which a | arge-diameter disk is supported. Fig. 45 is an end-wi se section of
the cl anper support mechani sm where the loading plates are the position
shown in Fig. 44. 9 Fig. 46 is a top-view of the clanper support
mechani sm i nmedi at el y 16 : o

protruding from a distal end of plate 86B. An intermediate gear 82C, rotating -
‘at a middle of plate 86A','mcshes with both gear 63C, on an upper portion of
gear member163, and gear 82B, thereby transmitting rotation of the shaft of .
motor 250 to gear. 82B. Rotation of gear 82B is further transmitted.to timing
pulley 15 by a ge‘af 82A that rotates on a middle of plate 86B. Gear 82A
meshes with gear 82B and a gear 15B on a lower portion of timing pulley 15.

Referring momentarily to Figs. 25-29, plates 86A, 86B pivot
responsively the pdsition 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 extensibie
tra_l_nsmission instead of a movable motor and transmission, the mass and
weight of the drive mechanism travelling with loading plate 81L is minimized,
making it possible to use a weaker spring 127 to ﬁrge loading plates 81L and
81R medially together. Disk insertion is thereby made easier and more
responsive. In addition, the pressure load on timing belt 14 -and friction belt
12 is reduced. . -

Optical sensor 232 is attached to a bend 180A in a bracket 180. A
shutter wheel 63B on the upper portion of gear member 63 periodically
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
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'8lL has moved 0.314 mm.



after the optlcal chanlsn1and turntabl e have been ralsed to clanp the
disk. Fig. 47:is.an end-w se section of the clanper ' Support echani sm wher e
optlcal mechani Smand turntable are in the configuradtion of Fig. 46. Fig.

48 is a top-view of the clanper .support mechani smafter the cianper has
been.rel eased. 'Fig. 49-.s an end-w se section of the clanper support
mechani smin the configuration of Fig. 48. Fig. 50 is an end-w se 'section
showi ng the clanper support mechanismafter.rel easing the clanmper while no
disk is present between the clanper and the turntable: Fig. 51 is an
end-w se section of the clanper suppori7nechanismafter an attenpted disk
clanmping of a msaligned disk Fig. 52 is a top view of the disk | ock

mechani sm wi t h t IRefedringi ity @ls@ tFige 18, 70héihd disk iheld bédweBRaHVE-Sfe! N Whi Ch
the disks ara%dlﬁ?(%ﬁ-esgde 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 mechamsm 1001 in a disk
receiving position (I_’OS 1). In the disk receiving position, loading plates 81L
and 81R, attached to support pins 17A and 17B, respectively, are located at
specified positions. The specified positions are such .that the distance W1
between timing belt 14 and friction belt 12, which are supported by loading
plates 81L and 81R, is 76 mm. This separation distance is slightly smaller than
the 80 mm diameter of small-diameter disks..When disk transfer mechanism
1001 is in the disk receiving position, timing belt 14 is stationary and remains
so until a disk D, d is inserted a certain distance.

When disk D, d is inserted through insertion aperture 1A, the rim of
disk D, d first engagés with timiﬁg 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 timiné 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 iraﬁsfer mechanism 1001 revolves timing belt 14

_ coﬁnterclockwise. However, timing belt 14 cannot pull the disk in until the
disk has reached a certain point where the tendency of the disk to slip back out _
due to the force of sprfng 127 is overcome by the force of friction between the
disk edge and timing belt and friction belt 12. This requires that the user push
the disk inwardly up to that point. The present design is optimized for a user



Fig. .53 is a si.de section showi ng the disk |ock mechani.smw th the sfiding.
| at e nechani'sm:-and:the di sk Iock mechani'sns in -t hexposition of .Fig. 52.
]Qi g. 54 is a top view of the 'disk |ock nechanismwi-th the sliding plate
mechanismin the second position in which a disk is unlocked. Fig. 55 is a
side.section show ng the disk |ock nmechanismw th the sliding plate
mechani sm and di sk | ock -nechani sns i.n the positions of- Fig. 54. Fi'g. 56 is
a top view of the disk |ock mechanismwith the sliding plate nmechanismin
the third position in which the lock is partly closed. Fig. 57 is a side
section showi ng the disk | ock nmechanisgmwth the sliding plate mechanism
and di sk | ock nechanisns in the positions of Fig. 56. Fig. 58 is a top view
of the di sk thatdhsents divkriD $meo\inseftidn upestiiedi A Boldiimg the ARKPRIdIEThOIB abfie fourth
position in which a disks are |ocked. Fig. 59 is a side section show ng the
di sk | ock né%gﬁpgmlvwﬂh thekight forefinger and the thumb, respectively. The disk

can then be easily and naturally rotated clockwise as the disk is pushed in.

. Drive-side disk guide 1002, draws the disk in by pulling the left side of ﬂisk
D, rotating it clockwise, with the hand of the user urging it along until disk
transfer mechanism 1001 gets a solid grip on disk D.

| Once disk transfer mechanism 1_001 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 inomentarily’ to Fig.
19, by driving timing belt 14 clockwise, disk transfer mechanism 1001 brings
~disk D from a stock position (P3), or a playback position (P2), to an eject
position (P4) where disk D, d m;ay be removed by the user. Disk transfer
mechanism 1001 is controller to bring disk D as far to the front of the disk |
- player as possible without causing permittihg timing belt 14 and friction belt |
12 to lose their grip on it. That is, timing belt 14 is stopped just before timing
belt 14 and friction belt 12 would shift medially under the force of spring 127.
This insures that disk D is firmly held in the eject position. The disk D is
moved between the ejéct 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 ér_e' 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 loading plates 81L and 81R apart,

" is also driven by motor 250. ' _

' Refei'ring 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 réleése'plate 134 can slide left and right relative to main chassis
90. A bend 134B in rack release plaite 134 is positioned to engage a bend 75E -
in a sliding plate 75. A T-shaped rack releas_e lever 130 rotates on a shaft 133



slldlng plate nechanlsn1and dISk Iock nechanlsns i the pOSJthﬂS of . F|g
58. 10 ‘Fi gi-. 60:i-s ‘a top-view.of a di sk |nsert|0n error preventlon
nechanlsn1prepared ‘to all ow'i nsertion of-a ‘di sk Flg 61 is 'a partial N
section show ng the disk insertion error prevention nechani smpositioned as -
in Fig. 60. Fig. 62 is-a top-view of the disk insertion. error prevention
mechani sm cl osed after-'transport of a disk beyond a flap closure. Fig. 63
is a partial section showing the disk insertion error prevention nechanism
positioned as in Fig. 62. Fig. 64 is a partial end section of the disk
insertion error prevention 19 -

extending from the upper surface of a motor bracket 180. A spring 138, strung
between rack ;elease lever 130 ahd motor bracket 180, urges rack release lever
130 in a clocicwise direction, as viewed from above." An arm 130B of rack
release lever 130 ﬁasses through an opening 87C in a rack member 87,
inserting into a groove 134A of rack release plate 134, so that rack release
lever 130 rotates counterclockwise responéively 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 drawmg) in main
chassis 90. Rack member 87 has an integral rack 87D with a longitudinal axis
that runs laterally. The insertion of projections 87A into the holes forms a
pivotable connection between rack member 87 and main chassis 90 permitting
rack member 87 to pivot in an arc whose tangents are perpendicular to the axis
of rack 87D. Thus, rack member 87 pivots toward and away from the front
of the disk player. Integral rack 87D engages with gear 15C located between
gears 15A -and' 15B timing pillley 15. A bend 87B of iack member 87 is
connected to arm 130A of rack release lever 130 by e plate 131 and a spring
- 132. When rack release lever 130 rotates in-a counterclockwise direction, rack
. member 87 rotates towai‘d the rear of the disk player causing rack 87D to
mesh with gear 15C.
_ Referring noﬁv to Figs. 7, 25-29, and 66, rack engager 1005 controls
rack member 87 so iha_t it engages with gear 15C (ON) or disengages (OFF)
- inresponse 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 shdmg plate
75 is posltloned at a distance from bend 134B of rack release plate 134,
Therefore in thls 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 resting at the left-miost ends of their respective guide grooves
90H, 90H. In this raﬁge of positions of sliding plate 75, rack member 87 is
held away from gear 15C 'by plate 131 as shown in Figs. 25-27 under the



mechani sm dur| ng transport of a d| sk past the flap cl osure

timng chart i'ndicating the relative states of the loadi ng pl at es,
cl anper support mechani sm the flap closure and si ngaI s used for -

transporting a disk into the disk player.
i ndicating the relative-states of the danper
pi ni on.nmechani sm used to open the | oading pl ates,
the position of the optical
and the state of a signa

Fig. 66 is a timng chart

| ock mechani smthe rack and
the di-sk | ock neehani sm
mechani sm the position of the sliding plate

t he

used to register the sliding plate position.

Flg 65 is a

Fi g.

67 is a block diagramof a control cirguit for the disk player. Fig. 68 is

a Howhart of a main procedure of systemcontroller 300. Fig. 69 is a

fl owchart of urginpOBf gy DB&CWheslldﬁigg%la&WS ?nébe.f; i o irtloﬁfUP heyy) OB LOA‘D

procedure.

Fig,.71.is a flowhart of D procedure.
posmon 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 8IR to move laterally between positions in which a

disk is héld 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 chassxs 30. Turntable 102 is thus rotated by both main motor 33A °

and auxxhary motor 33B.
Main motor 33A and auxiliary motor 33B are both employed to drive
tutntable 102 during playback and to drive optical pickup 2 and turntable 102
during accessing and start-up operations described further below. Two motors
are used because their operational combination provides certain benefits.
During disk playback, motor 33A and auxiliary motor 33B are supplied with
drive voltage at-a ratio of approximately 7:3 so that éuxiliary motor 33B acts

as a load on main motor 33A. The load of auxiliary motor 33B eliminatés"

backlash between meshed gears 35-37, minimizing vibration of turntable 102.
Advantageously, because auxiliary motor 33B is partially driven by main
motor 33A, a back-emf generated auxiliary motor 33B reduces the total current



I g.+ [ | owmchart of a JOB EJECT procedure. Fig. 73 is a flowhart of .
'ltZIthZf% :E\S]E?JTf p?ocedure. Fiig. 74 is a flowhart of the JOB EJECTflprOCﬁdlrJ[e.
Fig. 75 is a flowhart of the JOB EJECT procedure. Fig. 76 is EJEC?’WC a
of the JOB EJECT procedure. Fig. 77 is a flowhart of the JOB < .
procedure. Fig. 78 is a flowhart of the JOB EJECT procedure. _ g.

' i i flomchart of the
' | owchart of the JOB EJECT procedure. Fig. 80 is a
!JgBanI'O(C):K procedure. Fig. 81- is a flowhart of the JOB STOCK procedure.

21 B

- flow to tl;; two motors. Therefore, the load of auxiliary motor 33B is, to a ,
first-order approxﬁnation non-dissipative.

During- accessing and start-up, a high torque and speed are desired to
minimize delay in reaching selected and steady operation. Therefore durmg
start-up and accessing, main motor 33A and auxiliary motor 33B are supplled
with equal drive voltages thereby driving disk D with twice the drive torque
of playback operation, causing turntable 102 to teach playback speeci' quickly.
Thus, optical pickup 2 can begin reading 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 vibretion presents no problem since

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

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

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

A centermg cone 101 , Projecting from the top surface of turntable 102,
precisely centers disk D with respect to turntable 102. A magnet 1035, inside
centering cone 101, attracts a clamper 1009 (not shown in Fig. 9 and descnbed
‘below). Gulde rods 31, 38, mounted in chassis 30, guide optical pickup 2
along a linear ¢ scanning path _that forms an angle of 25 degrees i in the clockwise
direction with the front side of main chassis 90. The scanning path of optical
pickup 2 is a radial line of disk D when disk D is mounted on turntable 102.
A scanning motor 34 and optical pickup transfer mechanism 53, that includes
deceleration gears 51, 52, 54, and a rack 50, enable a scanmng movement of
optical pickup 2. Optical sensors 230A, 230B detect the rotation of a shuter
wheel 55, driven by a gear 51. This allows the distance of scanning movement
to be detected. _ . -

Lower’ dampers 41, fitted into attachment holes™ 30C on chassis 30,

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



Fig 82 is a’ top mnse Cross- sectlon of drive-side dlsk gu1de 1002 Fg. 83
is a cross- sectlon ‘of 'a second enbodi nent -of 't he dr i.ve=-si-de di sk gui de.

Fig. 84 is a cross: ‘section of a third enbodi nent- of the drive-side disk
guide. Fig. 85 is a cross-section of a fourth enbodi ment of the drive-side
disk.guide. Fig. 86 is..a perspective drawi ng indicating an alternative
enbodi mrent of the disk player in which the disk player is nounted -
vertically. DETAILED DESCRI PTION OF THE PREFERRED EMBODI MENTS Referring to
Fig. 1, a housing .1000 of a disk player confornms to standard di nensions for
conputer peri pherals having a 5-1/4 ingh hal f-height formfactor. Housing
1060 .has outer dinensions, 41.5 mm height x 146 nmw dth x 209 nm dept h.

The di sk pl aheweight bﬂ_d%sié‘ 30! PistéidA B insdrf BiroSgPher dampers 44 on the
| upper surface_ of damper 41 passing through lower dampers 41 to connect to
‘base 40. | ' :

A damper loi:k mechanism 1008, selectively locks optical mechanism
1006 on chassis 30 to a base 40 from which optical mechanism 1006 is
otherwise vibrationally isolated. Damper lock mechanism 1008 includes a Y-
shaped lock plate 64 with pins 64C projecting from its lower surface. Pins 64C
fit into guide grooves 40D on base 40, permitting lock plate 64 to move over
a limited range and direction defined by guide grooves 40D. A J-shaped lock
plate 65 also has a pin 65B, projecting from its lower surface, that fits into a
guide groove 40E on base 40, permitting lock plate 65 to move along a limited
path defined By guide groove 40E. Engagement tips 64A and 64B of lock plate
64 pass through holes 40A and 40B, located on a right side of base 40, and
insert into holes 30A and 30B, respectively, located on a right side of chassis
30. Engagement tip 65A of lock plate 65 passes through a hole 40C located on
a left side of base 4(_), and insert into a hole 30C located on a le't;t. 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 shaff 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 basé 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 posmon 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 edgé"
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 .



four»CIB for selectrve playback Housi ng 1000 i.s generally box- shaped with.
four sides, a .|ower panel’, and a top cover 3. A Ioaﬂrng chassis 80 is
attached to integral nounting brackets of two sides’ of main -chassis 90

bet ween top cover 3 and the | ower panel of main chassis 90. Top cover 3 may
be om tted when the disk player is nounted on a front .panel of a conputer
(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 w der toward
its center than at its ends. ‘The shapgjof insertion aperture 1A insures
that .only the edges of disks contact front panel 1 when disks are |nserted

and T em)ved UMiglockplates 64 @ad @5ne urged toward the right side of housing 1000
by the force of compression spring 68 forcing engagement tips 64A, 64B, 65A
into holes 30A - 30C of chassis 30. This causes optical mechanism 1006, on
chassis 30, to be locked to base 40. When sliding plate 75 is moved from
position UP—I to po.v;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-2, optical
mechanism 1006 is elastically supported by lower dampers 41 and upper
dampers 44.

Referring to Figs. 10, 45, and 47, a vertical transport mechanism 1007,
raises and lowejrs 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 gufde
plate attached to base 40 at the rear end thereof. Guide pins 45A and 45B rest

~ in ramp channels 75A’ and 75B’ in bends 75A and 75B, respectively, of
sliding platé 75. Ramp channel 48’ rests on pin 47, inserted in an opening in
a vertical extension 75C in sliding plate 75. Base 40, with elastically supﬁo_rted
optical mechanism 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. o



12 surfaces of disks are prevented fromcontacting front panel 1,
elimnating a potential cause of damage to disks during insertion and
renoval. Referring to Figs. 2-4, a disk transfer mechani sm 1001 incl udes a
drive-side disk guide 1002, slidably nmounted on a'|ower side of |oading
chassis 80 on a left side of housing 1000. A fixed-side disk guide 1003 is
slidably .munted on the |ower side of | i ng chassis 80 toward a right

side of housing 1000. L-shaped |oading plates 81L and 81R hang on support
pins 17A and smmaki@ch%ﬁp,tssrqw@mtqmp@rchm&%@u o s Jeft and, sight movespent of
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permtti and drive-
member 184, which rotates on shaft 92 projecting upwardly from main chassis 90. Another

gear 184B of gear member 184 meshes with a gear 71, which in turn meshes with a gear 72.
Gear 72 in turn meshes with a large diameter gear of gear element 73. A small diameter gear
of gear element 73 meshes with a large diameter gear of gear element 74. A small diameter
gear 74A of gear element 74 in turn meshes with an integral rack 75F in sliding plate 75.
Gears 71 and 72, and gear elements 73 and 74, all rotate on respective integral shafts that fit
into respective holes iri 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 184 rotates,
to generate a series of signals (sliding plate motion pulse signal, P. PULSE, described below).
This series of signals is used by a controller to determine the position of sliding plate 75.

Referring now also to Fig. 66, horizontal portions G1 of ramp channels 75A' and 75B'
guide pins 45A and 45B of base 40, without lifting them, as sliding plate 75 moves between a
position DOWN-2 (shown in Figs. 34 and 35) and a position DOWN-1 (shown in Figs. 36 and .
37). Thus, base 40, with optical mechanism 1006, remains in the down position (optical
mechanism 1006 is Shown in the down position in Fig. 45), below Disk D in the playback
position. When sliding plate 75 moves between position DOWN-1 and position UP-1 (the
latter shown in Figs. 38 and 39), guide pins 45A and 45B are lifted by sloping portions G2 of
ramp channels 75A' and 75B', thereby lifting optical mechanism 1006. When sliding plate 75
moves between position UP-1 and position UP-2 (the latter shown in Figs. 40 and 41) guides
pins 45A and 45B _ -



k U|des 1003 .and 1002, nove transversely: oh .t hie bot.tom of I oadi ng o
.ikggsﬁgssog GU|de rollers 19A and 19B, rotatably nbunted on - upper surfacesz
of | oadi ng plates 81L and 81R, travel in ‘guide grooves- 80A, 80B in | oading:
chassis 80. Quide rollers 19A, 19B fit closely within guide grooves 80A,
80B. Thus,-guide rollers.19A and 19B insure accurate alignnment of |oading
platés 81L 'and 81R throughout their respective ranges of nmovenment. -Support
pins 17A are shorter than support pins 17B so that |oading plate 8IR is
guided at a position closer to |oading chassis 80 than | oadi ng plate 81Ld
permtting |oading plates 81L and 81R %9 overlap. Respective opposing_sides
of _Il oadi ng pl ates 81L and 81R have integral racks 810L and 810R A pi ni on
gear 85, whi r¥maintinthesizontal pertlonk (G RAdIb Pﬁ@& xﬂéchhﬁeﬂl{é&r , engages
with-racks 810L. an? 10R.  \Whep Ioadlng plate 81L nove atera y, pi ni on
gear 85 rot aPRution, (optigal mechagsm 1006 mshows in thedip gosition in Fig. 47) for

disk playback. In the up position,. optical mechanism 1006 is at the level of a
lower surface of disk D, d in the playback position and mounted on the upper 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 cooperate in such a way that the rear
end of base 40 is hfted in concert with the forward end, just as descrlbed
above. _
- One pulse of signal P, PULSE indicates approximately 0.231-mm of |,

movement of 'sliding plate 75. A shutter piece 75G, on a bend on sliding plate
75, interrupts a light beam generated and sensed by optical sensor 237 on main
chassis.90. Thus, optical sensor 237 deteets a reference position of sliding
plate 75 at the point where shutter piece 75G just ceases to interrupt'the light
beam as sliding plate 75 moves to the right of position DOWN 1 or just
interrupts as sliding plate 75 moves left of position UP-1. This reference
signal, generated by optical sensor 237, is signal P REF. Signal P. REF REF
goes low (L) when shutter piece 75G ceases to imterrupt 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 mﬁ after the signal P, REF goes low (L). Position
DOWN-1 is detected by moving sliding plate 75 leftwardly after signal
P.REF REFgmmhmhﬂﬂ,mﬂhﬂmmamnmmMmgﬂmprWsﬁmnmgml
th 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 shdmg plate 75 to the right until signal P. REF goes low (L) and
stopping after counting 27 pulses of signal 7. PULSE. Slldmg plate 75 is
positioned at position UP-2 by halting a rightward movement after counting 45
pulses. '



pl ate 81R to nove an equal distance in the opposite direction of |oading
plate 81L. A spring .127 strung between a ring 21B on an upper portion of
support 13 pin 17B of loading plate 81L and pin 21C on an upper surface
of | oading chassis 80, urges |oading plates 81L and 81R toward each ot her.
A bent portion of |oading plate 81L forns an integral shutter piece 811 in
| oadi ng plate 81L toward the front of hd¥sing 1000. Shutter piece 811
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dis k_, 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 upwardiy from the upper surface of loading plates 81L and 81IR, projecting
upwardly from the upper surface of loading plates 81L and 81R, pass through guide groove
80D of loading chassis 80 and insert into guide grooves 77B and 77B of clamper holder 77L,
77R. Respective projections 77C, 77C, projecting downwardly from clamper holders 77L,
77R, pass through, and are guided b;r, 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. Flanée 115A fits precisely in supports 77A, 77A in a definite position when
supports 77A, 77A are brought together. Thus, supports 77A, 77A hold flange 115A ata
precise vertical position keeping clamper 1009 at 0.3 mm above disk D.

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



t hey.support.: Gptical sensor 236 is'posityoned'sozihat the |ight-beamis
broken when a-di'sk-of a certain -size is .supported between tim ng and
friction belts T4%and 12. Reéferring alsoto Fig.” 65 a signal IN, which is
out put by optical sensor 236, goes high (H when the size of an inserted
disk is between 78 and 84 mm which corresponds with small dianeter conpact
di sks. Referring to Figs 3 and 5, drive-side disk guide 1002 includes an
upper disk guide 9 of a resin having a low friction coefficient such as
Duracon. A |ower surface of upper disk guide 9 forns an upper half of a

gui de groove 9', which guides the edg§7of the inserted disk on-the left

si de.of housing 1000. A sloped surface' 9A, with a slope of 45 degrees, runs

Lo ok e, S A4S RO BBy U o BOPERLSES 7.5
edge. A sl ofleatling plasese8 110 And r81iR)i treyel G guide tirdevesy77B) 77B oflaniperk gui de
b Wit TR Vit arteing climper hotders T and F7R"The Jorce. *PS°
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 re,spectiv.e ends of
guide groovés 77B, 77B spreading clamper holders 77L and 77R apart agaiﬁst
the force of spring 128. This causes supports 77A, 77A to release flange
115A. Clamper 1009 is then attracted to magnet 105 of turntable 102 clamping
disk D between turntable 102 and.clampér 1009. Loading plates 81L and SIR'
are brought to the open position (POS.4) eveh after disk D has been moved to
the stock position so thé_t the stocker can be moved up and down. When this
happens, since no disk D is present on turntablé 102 in the up position,
clampef 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 771’ on. clamper holder
“77L indicates clamp errors the outer perimeter position of loading plates 81L
and 81R. An optical sensor 234, on loading chassis 80, detects the position of
shutter piece 77L’. Opﬁcal sensor 234 generates a loading plafe outermost _
position detection signal (OUT) which is at a high level H when supports 77A,
77A are tightly held together around flange 115A and at a low'level.(L) when
supports 77A, 77A are moved apart. '
'Referring now to Fig. 51, supports 77A, 77A have wedge-shaped cross
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 pbéition, disk D is misaligned with respect to turntable 102.
Turntable 102 will force disk D upwardly against clamper 1009 causing



upper end of. sloped surface: 10A:engages. a | oner surface of “the di sk edge A
gap of 1.3 oy wi-dth (HL), beétween projection 9B and prOJectlon 10B, is: -
slightly w der: ‘than the thickness-of a disk (1.2 mf.-so that the di sk edge
i's guided precisely. Referring to Fig. 3, atimng pulley 15 rotates on a
shaft 16 on a forward end of upper disk guide 9. Shaft 16 projects through
the | ower surface of upper disk guide 9. Another shaft 6 projects - -upwardly
fromthe upper surface of |ower disk guide 10 at its rear end. Anot her
timng pulley 7 rotates 14 on shaft 6. Atimng belt 14 is stretched
between timng pulleys 15 and 7 to fo5g1a | oop mnth a long axis of the | oop
being parallel to™a direction of

supports 77A, 77A to spread apart. This wﬂl cause the OUT signal to go low
mdlcatmg an_error condition. Note that, in the up position of optical
mechanism 1006 the upper surface of turntable 102 and the lower surface of
disk D precisely coincide. Therefore, normally, the movement of turntable 102
to the up position should not raise disk D at all. Note also that as clamper

1009 is attracted toward turntable 102 due to the magnetic force of magnet
105, and since there is only 0.3 mm of clearance above disk D, clamper
holders 77L, 77R are not forced 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

.ﬁﬁ") is also used to detect clamping errors between clamper 1009 and
turntable 102. _

Referring now to Fig. 65, signal OUT goes low (L) when loading
plates 81L and 81R separate beyond the point where a large-diameter disk can
be supported between timing belt 14 and friction belt 12 at position POS.3.
This serves‘ as a reference point for the determination of other positions of
loading plates 81L and 81R. Moving laterally from this reference position,
where signal OUT goes low, and counting 11 pulses of signal L. PULSE,
position POS.4 is identified. Positions POS.I-POS.B 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 stockér body 150. Stocker plates 152A-152D are
/insertably affixed in respective slits of stocker body 150. Sheets 153, of the
non-woven cloth, the same used as a case lining to protect ﬂoppy"d_isks, is |
.adhesively bonded to top and bottom surfaces of s-tocker 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



transport of .disk D, d. An i nsi de” sur face of tlmng belt 14 has teeth or

serr ations.

Q.Itslde surfaces of..timng pulleys 15, and 7, 'adj acent

correspondl ng portions of the inside surface:of timng bel t 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 fiXxed-side disk guide
1003 supports friction belt 12. As in drive-side disk gui de 1002,
fi xed-si de di sk guide 1003 has a disk guide 11 of a resin mat eri al
low friction coefficient. A guide grogge 11' is formed | ongitudi nal I y_on
disk.guide 11 to QUIde t he di sk edge opposite drive-side disk guide 10ﬁ2 4
Gui de groovg of Teh! h a&ﬁﬁ e U shape
groove 11C th%galf O?Fﬂ adgltstsag{r?gle ‘?ﬂ%ggm\ﬁ '“g?éggr"%ﬁe"rffypg‘ﬁﬁéﬁﬂ‘. ng now

al so to Fi g.togplate tlébandzdtodk&wlgmldaDlrEﬁ(stsmrfd disk 83 insexted Yetweknont end of

fixed-side qhska 044 fond H0%ker Pard 3524 %A Wodhii®tea Tk is stored between

stocker plates 152A and 152B. A third stored disk is stored between stocker
plates 152B and 152C. A fourtﬁ stored disk is stored between stocker plates
152C and 152D. _

A shaft 140, projecting upwardly from main chassis 90, is inserted in

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

164L, 164R (nut 164L is hidden in the drawing) engage screws 167L, 167R
that rotate on shafts 165L, 165R respectwely, pro_lectmg 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 counterclockwnse rotation of screws 167R and 167L raises

- stocker 1011.

A shutter member 173 rotates on a shaft projecting upwardly from main
chasms 90. Shutter member 173 has a gear 173A, on its lower surface, that
meshes with a gear 168A coaxially connected to gear 169L. Rotation of shutter
member. 173 is detected by optical sensors 238 and 239 arid used to determine

the vertical movement and position of stocker 1011. A shutter piece 1738
“projects from an edge of shutter member 173 and slits S1-S4 in shutter

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

havi ng a



is 1.5 mmwide,-:sli‘ghtly wi der :than the thickness of ;:a disk. Thi's gap width
allows the disk:edge to be gui.ded precisel’y withoutibinding. Friction belt
12 is fixed~to a=flat wall 1I1D-of a belt fixi-ng pi'ege-11F at the. blind end
of groove 11C. Friction belt 12 runs the length of fixed-side disk guide
1003 except for the frant portion over which disk guide 11E extends.
Friction belt 12 has a high friction coefficient to prevent the ri-mof the
disk fromslipping. Ends 12A of friction belt 12 are wapped around belt
fixing piece 11F and held in place by a reinforcenent plate 13.

Rei nforcement plate 13 al so supports flsat wall 11D to prevent it from_
bowi ng due to the Torce applied by the disk running along friction belt 12.
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14 is positioned to engage with t gul en prdjections
9B, 10B, on ahadiskfloclsbase 155. housi ng 1000. Friction belt 12 engages the
,? ng_S' te edge of (5&? 'sséﬁéor-rlzgk n ngl('aaltés %4st|o§kerre¥e ler\éﬁge o osittilo;]l1 ;'i%nglu' ey 15
(S . REF), when shutter piece 173B interrupts a light beam generated and
detected by optical sé,nsor 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 blate
151 and stocker plate 152A with a disk transfer position.
_ Optical sensor 239 generétés a stocker position signal (§_.P—(5S). ‘Bach
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(Z), POS(3), and POS(4) are detected moving stocker
1011 further and 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 stocker 1011, from moving out of stocker 1011.-An
upper ﬁisk lock shaft 158 projects downwardly from a lower surface of top
cover 3. Upper disk lock shaft 158 passes through spindle holes of disks stored
in stocker .1011. A lower end of upper disk lock shaft 158 extcn'ds to a
~ position slightly (O.é 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 transpottéd.‘ Figs. 53
and 55 show the stocker in position POS(1), so upper disk lock shaft 158 does
not pass through anj of the disk spindle holes within stocker 1011, A lower
disk lock shaft 156 projecting upward from main chassis 90 is coaxially
aligned with upper disk lock shaft 158.
Lower disk lock shaft 156 rides on a shaft 155A of disk lock base 155 _
“permitting lower disk lock shaft 156 to move vertically. Lower disk lock shaft

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



15 nmeve the dISk :n5|de housi ng “1000. Friction beél t . 12 is fixed relative to’
J oadi ng plate §IR.- Thérefore, if timng belt 14 were- pernltted to bow, the .
center of the disk would nove toward the left of t'hé device causing the - -
path of the disk to be nonlinear. Al so, the distance of disk transfer, from
front to rear, is deternmined fromthe angul ar displacenent of timng puIIey
15. The non- I|near di splacenent of the disk would make-it difficult to
deternmine the fore-aft displacenent of the disk fromthe angul ar o

di spl acenent of timng pulley 15. This is so because, with bowi ng of timng
belt 14 and friction in the sliding su fports, the transverse novenent _of
the disk would be™a conplex function of” fore-aft displacenent of timng

pul ley 15 whigsitioNOY!tshe¥éd ¥pplr efid IoF P10k shaft 156 fits into upper disk
o lock shaft 158 (see Fig. 53). In the unlock position, lower disk lock shaft 156
is lowered av‘;ey 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 lower
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 supported by a shaft 183 of
disk lock base 155. Lock release arm 172 has a pressing portion 172A that
engages upper surfaces of projections 156A at a base of lower disk lock shaft
156. Spring 178 applies a clockwise rotating force to lock release arm 172
sufficient to overcome the force of spring 159 thereby forcing lower disk lock
shaft 156 to its lowermost position. A relay plate 96 moves toward the. front
and rear guided by integral guide grooves 96C, 96C that engage pins 97 on
main chassis 90. A rear-facing 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). -
Referring now to Figs. 12 and 52-59, lower disk lock shaft 156 is
Iiositioned respons'iveiy 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-2,”
lower disk lock shaft 156 is seated in upper disk lock shaft 158, ti_1e lock
position, held there by the force of spring 159. -



the timng belt . (whi ch could al so change over tine): Therefore.any bow ng
intimng belt-14 is likely to lead to errors in: fore af t -posi-tion - .
detection of thé disk. Referrlng nonentar|ly to Figy¥ 82, timng belt 14 is
prevented from bow ng by a guide wall 10D, on | ower dISk gui de 10. The

i nside surface 14B of timng belt 14 slides over guide wall 10D. This
prevents the force of the disk frompressing timng belt 14 inwardiy. A
netal plate 8, between disk guide 9 and di sk guide 10, reinforces disk
guides 9 and 10. Since disk guides 9 and 10 are of resin, netal plate 8
prevents disk guides 9 and 10 fromflexing. A disk protection sheet 23,
attached to the top and bottom surfaceS of the rear side of disk guides 9,
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chassis 90 O?Ielay plate 96 follows sloped surface C2 of cam surface 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, aﬁd lower disk
lock shaft 156 begins moving upwardly under the urging of spring 159. When )
sliding plate 75 reaches a position UP-1, shown in Fig. 56, engagement
portion 96B is held by the approximately central area of sloped surface C4, in
which lower disk Jock shaft 156 moves upward to the position indicated in Fig.

-57. When sliding plate 75 reaches a position UP-2, engagement portion 96B
engages with surface 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 l;:>wer disk lock shaft 156 reaches the lock position. Shutter 156B
interrupts a light beam generated apd 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 slidiné

plate 75 is at pos;ition UP-2o0r position DOWN-2, lower disk lock shaft 156
is at the lock position, as described above. However, if disk D is not
positioned with its é’enter hole aligned with lower disk lock shaft 156, lower



a bracket 180 Awormgear 253 is press-fittedtoa fotating shaft of drive
m)tor 250, Agear ‘menbér 63 rotates on shaft 91 attached to main chassis

90. Gear 63Aion-a:tower portion:of gear:menber 63; Engages- worm.gear 253.
Plate 86A is fixed to a shaft 88 which fits in a center hole 91A of shaft
91., allowing plate 86A to swing freely. A gear 82B rotates on a shaft

hi ngeably interconnecting plates 86A and 86B. Tim ng pulley 15 rotates on
shaft 16 - 16 protruding froma distal end of plate 86B. An internediate
gear 82C, rotating at a mddle of plate 86A, neshes with both gear 63C, on
an upper portion of gear menber 63, ang, gear 82B, thereby transmtting
rotation of the shaft of notor-250 to Gear 82B. Rotation of gear 82B is

furt her tr AR 1bLEchdrP136 Mdidtked by disk D, preventing it from reaching the lock
' position. If dxsk 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. Signai D.LOCK is used to detect such disk-locking errors.

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

- loading chassis 80. Flaps 120A, 120A, projecting radially from an axis of
rotation of shutter 120, block insertion aperture 1A on front panel 1. A pinion
gear 120B, subtends é 180 degree arc abdut 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 ehgages 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
thé bottom of shutter arm 121 meshes with pinion gear 120B. Thus, shutter
120 opens 'and'closes.responsively to the rotation of shutter arm 121. A pin

- 123; fixed on the upper surface of the loading plate 81L, engages with side
surface 121B of shutter arm 121 resﬁonsiirély*to movement of plate 81L.

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



pul i ey 15 by:’ a gear 82A that rotates on: a m ddl e’ of’ ‘plat e 868 GEar 82A
neshes with gear- -82B: and a- gear '15B on a’ | ower pertian of tim ng puIIey 15."
Referrlng nonentar|ly to Figs. 25-29, plates 86A, ‘86B pi vot - responsi vel y
the position of timng pulley 15 as timng pulley 15 noves transversely.

wi th drive-side disk guide 1002. Thus, the rotation of.notor 250 is
transmitted to timng pulley 15 by an extensible transnission wthout
movi ng nmotor 250. Wth such an extensible transmi ssion, there is no need
for space for novenment of a bulky notor. In addition, by having an
extensible transm ssion instead of a gpvable notor and transm ssion, the
mass and wei ght of the drive mechani smtravelling with |oading plate 8lL is

i ni i zed, KT Ay insBARSH &Y dlsk D s dodGleE B1LAa BTR tb Sl pistie, | 020 ng

pl ates 81L and 81R nedially together made easi er
and nore r eApdn&imgzplalthhbldmwesm thenleftmidesafUbansingat000y pin iﬂ&lgldyest 14 and
friction beL&ra}; %rom sflutger arm 121 permitting sprmg 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 in_sertioh aperture 1A is prevented. Shutter 120 can’nof rotate
past the close position in which flaps 120A point downwérdly 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
| light beam generated by an optical sensor 235, on loading chassis 80, to detect
the closure of shutter 120. The closure of shutter 120 is indicated by shutter
close signal (S.CLOSE) generated by optical sensor 235. Signal S.CLOSE
goes high when shutter 120 closes. |
Referring now also to Figs." 7, 16, and 21 the change in signal |
S.CLOSE to high (H) serves as a reference position for disk transport within
the disk player. The disk transfer position is determined by counting the'
number of pulses from the output (signal L. 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'dctermined 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,



Opti cal sensof 232 is attadhed to a bend 180A in:a-bracket 180, A shutter
wheel 63B on-the upper portion: 'of .gear nenber 63. periodically’ |nterrupts a
Ilght beam det écted by optical sensor 232 as gear nenber 63 rotates.

Optical sensor 232 generates a | oading pul se signal, signal L. PULSE.
Because bowi ng of the timng belt 14 is prevented as discussed above,
rotati on of shutter wheel 63B is correlated in a predetérm ned way wth
movenment of disk D, d.- Therefore, signal ‘L. PULSE can serve as an

i ndi cation of disk novenent. During disk transfer, one pulse in signal L.
PULSE i ndi cates a noverment of 0.5 mm the disk in the present enbodinment.
The sane signal L. PULSE al so indicatées the distance noved by | oading plate

81L during pRyopitidd P2 ik hﬁdlcétéd @95417 Eﬁlﬁ‘& Sreligal mﬁoﬂﬁf %blé” one
pul se indicatés that |oading platé has noved 0. 314 nm
position P3 by 200 pulses of the sa.me signal. :
Referrmg 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 kcirpad 301,
with B/L key 1 - E/L key 4, which a user presses to command controller 300
to eject and load disks stored in positions 1-4 of stocker 1011, respectively.
Controller 300 is also connected to a computer 303 via an interface circuit
302. Controller 300 implements mechanism operations corresponding to mode
10 key entries and commands from computer, 303 according programming
described in the flowcharts of Figs. 68-81. |
- Optical sensors 232,.235, 234, and 236 apply mgnals L.PULSE,
S.CLOSE, OUT, and TN, respectively, to controller 300. Controller 300
generates and applies- sighals FRONT and REAR to motor drive circuit 304,
15 to coﬁtrol cause drive motor to move the disk toward the front and rear,
respectively, and to cause drive motor 250 to open and close loading plates
81L and 81R, respectively. Motor drive circuit 304 applies a drive voltage to
drive motor 250. When signal FRONT goes high (H), a drive voltage is
applied by motor drive circuit 304 to rotate timing pulley 15 : ‘clockwise.
20 When signal REAR goes high (H), a drive voltage is applied to by motor drive
circuit 304 to rotate timing pulley 15 in the counterclockwise direction. When
both signals go high (H), the output from motor drive circuit 304 is short-
- circuited to electromagnetically brake motor 250. When both signals are low
_ (L), the output of the moto:} drive circuit is an open lead state to allow the
25 motor 250 to freewheel. | '
Optical seénsors 237 and 233 apply signals P . REF and P.PULSE,
respectively, to controller 300. In res;ionse to signals T’—ITETF: -_a:pd'
P. PULSE, controlier 300 generates and applies signals P.UP and 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 métor 251 of optical



17 Referring nOM/aIso to Flg 13, when no.disk is he1d betmeen drive-side _
and fixed-side" dlsk gui de 1002 -and 1003;.the forceof 'spring 127 pulls -
support pi ns ‘17A and 17B together until they rest - agalnst 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 p05|t|on

| oadi ng pl ates 81L and 81R, attached to support pins 17A and 17B, -
respectively, are located at specified positions. The specified positions
are such that the distance WL between timng belt 14 and friction belt 12,
whi ch are supported by | oading plates,81L and 81R, is 76 nm This
separation distance is slightly snall% than the 80 mm di aneter of

sml | - i amﬁﬁ&nﬂﬁﬁﬁ%ﬁ@f&smfggbntlﬁmﬁ maqfa?rmg M. Oheh Sighth BAp di Sk
g position, timn 14 1s stationar renalns so until a
di sk D, i goesringht(HOl adnve tvaltagedis output ¢0 move slldmg nanel 75 toward the
right side of housmg 1000. When signal P. piN  goes high (H), a drive
- voltage is output to move sliding paﬁel 75 toward the left side of housing
1000. When both signals P.UP and P. 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 mctor 251 to
freewheel. . '

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

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

. The read signal generated by optical pickup 2 is applled toa s1gnal'
processing circuit 307 via an RF amp 309. After EFM demodulation, de-
interleaving, error correction and other usual operations are performed, the
signal is sent to computer 303, which is connected externally, via an mterface '
circuit 302. Based on a servo error mgnal obtamed from optical plckup 2,
servo circuit 308 controls a focus servo, tracking servo, and feed servo of
optical pickup 2. This control causes a light beam, generated by oﬁtical pickup
2, to follow data tracks on disk D. Signal processing circuit 307 and servo



Wien «di sk D, d is~ rnserted through i nsertion aperture 1A,

the rrmof di sk

D, d first engages with tinming belt 14 and disk g de 11E.. As descri bed

above, disk- gurde 11E i's of -a resin materi al

coefficient.
di sk i nsert

havi'ng'a low friction

"Thus, the disk rimslides freely against disk guide 11E during
lon. As the disk is inserted, |oading plates 81L and 81R are

forced apart agai nst thé force of spring 127. The presence of di sk gui de
11E prevents disk D fromrubbing against timng belt 14 during this phase

of insertion. I I
wear to timng belt 14 is nimzed. Referring to Figs.
glfoosition I ndi cated by PO, the

damage and

and 16 when disk Dis inserted to the

separation
i ncreased t

housi ng 100@erfdrmdrd baised Oncthe wperati

By preventing the disk fromrubbing against timng belt 14,

14, 15,

IS8 3 YRRk ol Jod R epfpfteSiaons e o

#i0dé001 revolves timng belt 14

count er cl ockwi se._-However, tini n ﬁgbeIt 14. cannot pull the disk in until the

Refemng to Figs. 68-8 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 pdsiti_on POS(n). A

value of 1 of one of flags S.FLAG(n) means a disk in POS(n) is a“small-
diameter disk. For ei:ample, if D.FLAG(1) and S.FLAG(1) are both set to 1,
then a small-diameter disk is stored in holding position POS(1) of the stocker,
the topmost level. M.FLAG indicates the operating mode of the device. _'

. A flag M.FLAG is set to READY when in the disk player is in the disk
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 and 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 indicated by

corresponding settings of M.FLAG. The following table summarizes these

modes. The modes shown for each mechanism are not necessarily
comprehensive but are those used to characterize the operating modes signalled
by M.FLAG.



dISk has: reached-a certain p0|nt “wher e the tendency of the dISk to-slip -
back out due-to, the force of spring 127 is- overcong by the force of
friction between the disk edge and tining beft and #riction belt 12 This
requires that the user push the disk inwardly up to that point. The present
design is optimzed for. a user 18 that inserts disk.Dinto insertion
aperture 1A holding the disk spindle hole and the disk-rimwth the right
forefinger and the thunb, respectively. The disk 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 the3 eft side of disk D, rotating it
'clockmﬁse wi th the hand of the user urglng it along until disk transfer

mechanl sm 16

Disk Transfer Mechamsm 1001

State " Description

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

Eject Disk transfer mechanism 1001 supports disk D, d between
timing belt 14 and friction belt 12 with the disk at the eject

posiﬁon, 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,




Cnce-di sk transf ef= mechani sm 1001 has br-ought . di sk: Dito.d p05|t|on ‘where it
is firmy. supported bet ween tlmng belt .14 -and frictionm belt 12, "disk Dis
noved i ndependenty‘of the user. Di sk Diis brought fo=a pl ayback position
(P2) and then to a stock position (P3). Referring nonentarily to Fig. 19,
by driving timng belt 14 clockwi se, disk transfer mechani sm 1001 brings
disk D.froma stock position (P3), or a playback p05|t|on (P2), to. an eject
position (P4) where disk D, d may be renoved by the user. Disk transfer
mechani sm 1001 is controller to bring disk D as far to the front of t he

di sk player as possible w thout causi n%gpermttl ng timng belt 14 and
friction belt 12 to Iose thelr grip on That is, timng beIt 14 is

st opped j us [5e=s '

nedi al |y unmamﬁgm&mﬁén@rgahaqm%g Mitihnist Y0 L nat disk D 19

held in thefeject position di sk I's nmoved between the eject gosition,

the playbaclf ¢igaition; lfé&gnf)ﬂﬁl stock position in response to keypad entries
by the user _ .

On ' Rack member 87 is engaged with timing pulley 15 keeping
disk transfer meehanism 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

Description

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

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

44 as shown in Fig. 33.




Ref erri ng rmrrentarlly to Figs..

13, 17 and 25 when: a d4sk irs played back,

l oadi ng pl at-es: 81L .and . 81R are separ at ed .by a:di stdnce greater than the
di aneter -of. the: dISk "thereby rel easing the di sk :$o:that -tthe disk can be .

rotated freely. A rack engager
apart, is also driven by notor

1005, which noves | oading plates 81L and 81R
250. Referring again to Fig. 7, a rack

rel ease plate 134 is attached to main chassis 90 by pins 135, inserted in a
gui de grooves 90H in nmain chassis 90, so that rack rel ease plate 134 can
slide left and right relative to main chassis 90. A bend 134B in rack

rel ease plate 134 is positioned to engage a bend 75E in a sliding plate 75.
A T:shaped rack release |lever 130 rotates on-a shaft 133 19

Sliding Plate 75 Position

State 1 Description

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

shown in Fig. 43.

Fig. 49.

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

Clamper Support Mechanism 1010

State . Description

~Release | Support released on clamper 1009 and clamper 1009
1 4is attracted to a magnet 105 of turntable 102

shown in Fig. 50.

State

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

Disk Lock Mechanism 1013

‘Description

Locked

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




externdi ng fromthe upper surface of a notor. bracket' 180. A 'spring 138,
strung bétween-rack-rel ease | ever 130 and notor bragket 180,. utges rack

rel ease |l ever’130 in a’'cl-ockwi'se direction; as viewed.fromabove. An arm
130B of rack release | ever 130 passes through an opening 87C in a rack
menber 87, inserting into a groove 134A of rack release plate 134, so that
rack rel ease | ever 130 rotates counterclockw se responsively to a-rightward
novenent of rack release plate 134. Referring now also to Fig. 29,
projections 87A on the |lower end of rack nenber 87, are inserted into hol es
(hidden in the drawing) in main chassis 90. Rack nenber 87Nﬂ§§ _sg,i nt egr al
rack 87D with a lIongitudinal axis that™runs laterally. The'l % I on of
proj ections ri——‘*—--—:——;-;—;-em'-‘~—e——=::—:—~;-—-~;f—,--;-—f“ nnnnn tion_h rack
menber 87 aiidDiski Insertivnskfro Prieeértion! Mechafsls 192g4ber 87 to pivot an arc
whose tangeflts are perpendi cul ar to the axis of rack 87D. Thus, radgk nenber
87 pivots tdveme and awscfipR t he front

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

| Engaged

Closed Shutter 120 is in a fully closed position preventing the

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

Open Shutter 120 is in the open positibn, 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 | EJECT PLAY/ STOC
' STANDBY | K
1001 Receive Ejeét Open Open
1004 . Off Off On On
1008 ‘Lock Lock | Unlc.)ck Unlock
75 DOWN-2 | DOWN-2 UP-2 UP-é
- 1010 Support | Support Release Releas
. . e ’
- 1013 Lock Lock Lock Lock
1014 Open Open Closed Closed




of the disk player.

| nt.egr al rack- 87D engages Wi th Qe'ar 15C |.ocated between

ears 15A and 15B-timn ulley-15. A bend 87B of rack menber 87 js .

gonnect ed to arm 130A 012‘;l Eack rel ease |l ever 130 by &-plate. 131 and a spring
132. When rack release | ever 130 rotates in a counterclockw se direction,
rack .menber 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 nenber 87 so that it engages with gear 15C (ON)

or di sengages (OFF)

in response to the position of sliding plate 75. Wile

slidin | ate 75 i_s noving between a psition.-DOMN-2 and a position UP-1,
bend 7ngof sliding plate 75 is pomh%ﬁed at a di stance from bend 134B of

rack rel ease pl atWhés4he ﬂ'd;wéleg‘]@f,g, isithien Egloﬁ E@xﬁﬂﬁle?fsoﬁ gﬁ’k%ﬂé?ué@gg LF;EE of

spring 138 rotates rack rel ease I"ever

O to positionr

134. towar d & Bain geutingrthatriaops shrengh 3&ps 515 83e§5-1@ ualess @f eveht,-4¥0st ends
of their resRgRilal b5 FIRRIES

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 dlsk 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
diisk and in Fig. 20 for small-diameter disks), the output of optical sensor 236

 (signal 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, dis brought to the playback position in steps $20-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 shﬁtter
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 belf 12, and toward the rear of housing 1000.
Once the disk reaches position Pl (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 S22. If signal TN is high (H) at step S22, 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 $24 where



90H, *90H.. In“thi s range of positions of. slrdlng plate 75 rack nmenber 87 is -
nel d. anay fronlgear 15C by plate 131 as ‘'shown in. Fig§:: 25- ‘27 under the

20 urgi ng of “spring 138. Wen sliding plate 75 moves from position UP:1 to
position UP-2, bend 75E engages with bend 134B, and rack rel ease plate 134"
I's nmoved to the right of the disk player. Therefore, rack rel ease plate 134
rotates rack rel ease | ever 130 countercl ockw se agai nst-the urgi ng of
spring 138 causing plate 131 and spring 132, to pull rack nenber 87 to a
position where rack 87D nmeshes with gear 15C. Thus as sliding plate 75
approaches position UP-2 form position,UP-1 as timng pulley 15 is rotated,
gear 15C rotates so that it follows al’ong rack 87D as shown in Fig. 29

Thi s causes gisk presence flag D.FLAG(n) is set to 1. At step S25, controller 300 returns
signal REAR to low (L) and sets signal FRONT to high (H). Control loops
through step é26 until signal S.CLOSE goes low (L).

When signal FRONT goes high (H), timing belt 14 of disk transfer

- mechanism 1001 begins rotating clockwise, i:novihg disk D, d toward the front.
of the disk player as the disk rolls counterclockwise. Disk D, d forces shutter
120 open toward the outside of the device. When signal S.CLOSE goes low
(L), controller 300 returns signal FRONT to low (L) and sets signal REAR to
high (H) at step S27. At stei) 528, controller 300 waits again for signal
S.CLOSE to change to high (H). As a result, timing belt 14 is again rotated
counterclockwise, and disk D, d moved toward the rear of housing 1000 as
disk D, d rotates clockwise.

The movement of disk D, d causes shutter 120 to close, in turn causing
signal S.CLOSE to go high (H). At step S29, controller 300 begms countmg ~
the output pulses. (s1gnal L. PULSE) from optical sensor 232 by i incrementing
an internal count variable once for each pulse of signal T PULSE. At step
530, 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. Once the internal count vafiai)le reaches the value of SET, indicating
that disk D (d) has reached position P2 (P7 for small disks), control proceeds
to step S34. At step S34 signal FRONT and signal REAR are set high (I) for

a prescrlbed period (50msec) electromagnetically braking motor 250, stopping
its rotation abruptly _ ’

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



| oadi ng plates-81L and 81R to nove lateral |y betweeii positions in which a

di sk is held between timng belt 14 and friction- belt 12 to. open positions

POS. 4, in which the disk is rel'eased (‘Conpare Figs? 13.and 17). Referring
to Figs. 9 and 49, an optical nechani sm 1006 includes a chassis 30, a
turntabl e 102, an optical pickup 2, and an optical pickyp transfer _
mechani sm 53. Disk D is nounted on turntable 102 and rotated as disk Dis
pl ayed back. Turntable 102 has a gear 37 attached to its |ower surface.
Turntabl e 102 and gear 37 are fixedly attached to the rotating shaft of a
mai n motor 33A which drives them Gear,,37 neshes with gear 35 which, in
turn, nmeshes wth gear 36 of. aUX|I|ary m)tor 33B. Gear 35 rotates on a -

th
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not or 33A and auxiliary notor auxi ['tary notor 33B

are both emﬂlﬁg/wegut@rpre@cuablymnduemmw atithé refenehespasitioradefired byri ve
optical pi Cliﬂg &oﬁﬂg gtu rﬂ%a%&A ince the playback position is identified by

measuring the movement of timing belt 14, it is essential that the referenc_:e
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 pbsition will
result. Bringing the disk up to the registration point, under the control of the
disk player, permits a repeatable and accurate reference position to be obtained
before moving thé.disk't'o the internal position. In this way, the disk is moved i
accurately to position P2 for large disks or P7 for small disks.

Control proceeds from step S34 to step S35. In steps ‘S35-S39,
controller 300 moves sliding plate 75 from position DOWN-2 to position UP-
1. At step S35, controller 300 sets signal P.UP to high (H) causing a drive
voltage to be output to move sliding panel 75 toward the right side of housing
1000. Control loops through step S36 until the Output from optical sensor 237
(signal P . REF) goes low (L) indicéting that sliding plate 75 has shifted to the
referefxée position signalled by optical sensor 237 Referring momentarily to
Fig. 66, the reference position of sliding piate 75 i8 just to the right of position
DOWN-1, between position DOWN-1 and position UP-1. At this position of
sliding plate 75 plate 40, optical mechanism 1006, is in the up posmon
Additionally, lower disk lock shaft 156 is in the uniock ‘position. _

After signal P.REF REF goes low, a process is begun in step S37, in
which an internal counter variable is incremented for each pﬁlse’ of signal
P.PULSE. The internal counter variable is compared with the number 27
at step S38. Control loops through step S38 until the counter reaches 27.



durimg accessing and start-up operations described further -bel ow.. Two
aotors are used. because ‘their operational. -conbination provi des cértain
benefits. During disk playback, motor 33A and-auxiliary notor 33B are
supplied with drive voltage at a ratio of approximately.7:3 so that
auxiliary notor 33B acts as a load on main notor 33A. The l|oad of auxiliary
not or 33B el i m nat es' backl ash between neshed gears 35-37, m nim zi.ng .
vibration of turntable 102. Advant ageously, because auxiliary notor 33Bis
partially driven by main notor 33A, a back-enf generated auxiliary notor
33B reduces the total current 21 fl,gw to the two nmotors. Therefore, the
| oad.of auxiliary notor 33Bis, to a first-order approximtion,

non-di ssi patRef&ring momentarily to Fig. 66, during the loop through step S38, sliding
'- plate 75 moves from the reference position to position UP-1, during which
time base 40: with optical mechanism 1006, moves to the up position and
lower disk lock shaft 156 moves pértially. toward the lock position. When the
counter reaches 27, where Sliding plate 75 reaches position UP-1, control
passes to step S39. At step S39, signal P.UP and signal P.DOWN go high for |
50 msec, electromagnetically braking motor 251 to stop it quickly. Disk D, d,
which is in the playback position, is mounted on turntable 102, because of the
movement of optical mechanism 1006 to the up position. Thus, magnet 105 on
turntable 102 attracts clamper 1009.
As shown in Figs. 69 and 70, at step S40, controller 300 checks signal
OUT from optical sensor 234 to determine if claniper holders 77L and 77R are
properly clamped about flange 115A. If c!aniper bolders 77L and 77R are
properly clamped, as indicated by a low state of signal OUT, cdntrol branches
to steps S41-S44 where sliding plate 75 is moved from position UP-1 to
position UP-2. At step S41, controller 300 ouitputs high (H) at signal P.UP.
At step S42, confroller begins incrementing an internal counter variable for
each pulse of signal P. PULSE. Control loops through step S43 until the
counter variable reaches the value 18. During the loop through step S43,
sliding plate 75 moves toward the right of the disk player. When the counter
variable reaches 18, indicating that sliding plate 75 has reached position UP-2,
_control proceeds to step S44. At step S44, signal P.UP-and signal P.DOWN
are set to high (H) for 50msec, electromagnetically braking motor 251.

At position UP-2, optical mechanism 1006 is in the up position, and
~ lower disk lock shaft 156 is entirely in the lock position shown in Fig. 59. In
addition, the lock on optical mechanism 1006 is released as shown in Fig. 33,
and rack member 87 is brought to a position where it engages with tlmmg

pulley 15 as shown in Fig. 29.
In steps S45-S49, controller 300 moves loading plates 81L and 81R
from the support position POS.3 (f9r large disks or support position POS.2 for



Buri ng accessi ng and start-up; "a high torque and speed are desired to o
M nimze delay-in reaching selected and- st eady operat l.on.. Therefore, during
start-up and acceéssing; main nmotor 33A and auxiliary- ot or 33B are supplied.
with equal drive voltages thereby driving.-disk Dwith twice the drive
torque of playback operation, causing turntable 102 to._reach playback speed
qui ckly. Thus, optical pickup 2 can begin readi ng disk D qui ckly, -and the
access tine can be shortened. Since main notor 33A and auxiliary notor 33B
are powered equal ly, vibration due to backlash between connected gears
35-37 is transmtted to turntable 102, However, this vibration presents no
prabl.em since the vibration is only uf‘ﬁ%em rabl e during playback, n;)t dgrl ng
accel eratio . f or drive
circuit can@%]gnfdé%ﬁgﬁl ﬁﬁ\] pgjggfs}emgin??ﬁ?lz\g?%ltfﬂgt{l?'gﬁé@ieir ?’lgﬁ' fplﬁi]ﬂggm)G 340510
(filed Decedtrsiits cige, b operpositioe POSg4 imowhich Qiining rbeltacltanilgfrfch@m the top -

surface of {ufh30l ¢6vad apart to free the disk. First, at step $45, 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 gea_lr 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 tﬁe outer perimeter of disk D, d. This applies a
clockwise rotation force to disk D, d, but, since disk D, d is held on tirntable
102, disk D, d remains in place despite the momentary tangential force applied
to it. -

When signal OUT goes low (L), controller 300 begins counting sigpal
L . PULSE at step S47. Control loops through step S48 until the count value
reaches 11. During the loop, the lateral advancement of loading plates 81L and
81R causes clamper holders 77L, 77R to separate. With the separation of
clamper holders 77L and 77R, the support on clamper 1009 is released,
permitting clalpper 1009 to move utider the force of magnetic attraction, to
turntable 102, clamping the disk. After the count value reeches. 11, the point
at which loading pli_xtes 81L and 81R are at their most open (lateral) positions .
(POS.4), signal FRONT and signal REAR are set to high (H) for 50 msec at _
step S49. Thus, at step S49, an electromagnetic braking force is applied to
etop 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
c_lemper support 115 moving upward, spreading apart clamper holders 77L,
77R, and causing signal OUT to go high (H) as discussed above. If this
occurs, control branches from step - 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 S52-S56, sliding-



précﬁsely centers disk Dw th respect to turntable 102. A magnet 105, _
inside centering cone 101, attracts a clanpgr.1009ngnpt=shomn~yn;Fygtl9 and
descri bed below). Guide rods 31, 38,- nobunted in chassis 30, gui de- opt'i cal .-
pi ckup 2 along a linear scanning path that fornms an angle of 25 degrees in
the cl ockwi se direction-with the front side of main chassis 90. The _
scanni ng path of optical pickup 2 is a radial |ine of disk D when disk Dis
mount ed on turntable 102. A scanning notor 34 and optical pickup transfer
mechani sm 53, that includes decel eration gears 51, 52, 54, and a rack 50,
enabl e a scanni ng novenent of opti cal iyckup 2. Optical sensors 230A, 230B
detect the rotation of a shutter wheel 55, driven by a gear 51.. This

L4 | oo ST B s oSS T R B98N, AR SR,
chassi s 30. vianfroligx 3eGsetheignal M. BWN 00 bighf(HD causingpslidingplate 75emnaetd ve spring

42, bgt ween @agh léff’&?themﬁrayé‘.l c%ﬂgoP%%E l(ﬁ)%h tl?r%ggl'? gttes S53 until signal

o P.REF goes high (H). When sliding plate 75 moves beyond position UP-1,

optical mechanism 1006 is lowered and lower disk lock shaft 156 is lowered

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

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

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

through step S55, until the count value reaches 20, indicating that 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 S57, controller 300 sets signal

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

Control then proceeds to step S26.

Thus, when a clamping error occurs, disk D, d is returned to fhg: front

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

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

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

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

in clamping of disk D, d. |

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

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

controller 300 proceeds from step S51 to step S58. At step S58, signal P.DWN

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

to position DOWN-2. The des.criptiqn of steps S59-S62 is omittgd since the

details are identical to those of ste;is $53-856 described above. In steps S63-

S$66, 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. 2;1). 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



22 the weight of chassis 30 -Fasteners 43 insert through -upper danpers 44
on the upper surface of danper. 41 passing through | gwer danpers 41.to
connect to base 40..A danper -l ock nechani sm 1008, sél-ectivel y | ocks optical .
mechani sm 1006 on chassis 30 to a base 40 from which opti cal mechani sm 1006
s otherw se vibrationally isolated. Danper |ock mechani sm 1008 incl udes a
Y- shaped | ock plate 64 with pins 64C projecting fromits | ower surface.
Pins 64C fit into guide grooves 40D on base 40, permtting |ock plate 64 to
nove over a limted range and direction defined by guide grooves 40D. A
J-shaped | ock plate 65 also has a pin gpB, projecting fromits |ower
surface, that fitsinto a

S65 until the count value reaches 105. When signal FRONT goes high (H),
timing belt 141 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 rolls
counterclockwise along friction belt 12. When the count value reaches 105, at
which point disk D,d is at the eject position, control passes to step S66. At
step S66, signal FRONT and signal REAR are set to high (H) for 50 msec,
electromagnetically braking motor 251. Controller 300 then sets mode flag
M.FLAG to EJECT at step S67, and control returns to the main routine.

Ohce.disk D, d, at the eject position, is removed, spring 127 brings
loading plates 81L and 81R toward each other to disk receiving position POS.1-
(Fig. 13). The movement of loading plate 81L causes the output from optical
sensor 236, signal TN, to go low (L). Control branches from the main loop
at step S3 when disk D, d is at the eject p‘_ositibn (because flag M.FLAG is set
to EJECT as described above) to step S4. Control proceeds to step S11. if
signal TN is low, indicating that the disk has been removed from the eject
position. Controller 300 then proceeds to steps S11-S13. D.FLAG(n) and
S.FLAG(n) are to 0 in-Steps S11 and S12, respectively. M.FLAG is set to
READY in stej) 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 'absenc_e of
a read command over a prescribed interval.

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



gui de groove 40E .on base 40 pern1tt|ng | ock plate: 65 to nove al ong a
{inmted path defined by guide groove 40E. Engagenent tips 64A and 64B of

| ock plate 64 pass through hol es 40A and- 40B, locat.ed on a rlght si de of
base 40, and insert into holes 30A and 30B, respectively, located on a -
right side of chassis 30. Engagenent tip 65A of |ock plate 65 passes
through a hole 40C | ocated on a left side of ‘base 40, and insert into a
hol e 30C located on a left side of chassis 30. (Hole 30Cis not visible in
Fig. 9, but is visible in Figs. 30-33.) Lock plates 64 and 65 are

i nterconnected by connecting plate 66, 4Wmch rotates on a shaft 67

proj ecting upwardiy from base 40. A conpreSS|on spring 68 is inserted
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angul ar posipdsitionQfin stocker 1011. After stocker 1011 is transferred to the specified
' position, loading plates 81L and 8IR are brought to the dlsk receiving
position.
When EB/L key I-EIL key 4 is pressed, controller stores a
corresponding number (from 1 to 4) in an internal variable, m. If E/L key 1
is pressed, control branches from. step S5 to step S14 where the value 1 is
stored in internal memory variable m and control passes to JOB E/L. If E/L
key 2 is pressed, control branches from step S6 to step S15 where the value
2 is stored in internal memory variable m and control passes to JOB E/L. If
E/L key 3is pressed, control branches from step S7 to step S16 where the
value 3 is stored in internal, memory variable m and control passes to JOB
E/L. If E/L key 4 is pressed, control branches from step S8 to step S17 Where
the value 4 is stored in internal memory variable m and control passes to JOB
E/L. . _
At step S70, contfoller_300 checks to see if M.FLAG is set to STOCK.
If M.FLAG:is set to STOCK, control proceeds to step S71, where controller
300 checks to see if the values for m and n are identical, thereby determining
whe_,thei' the E/L key pressed corresponds to the current stocker position. If the
values are identical, controller 300 executes steps $86-S92, in which loading
plates 81L and 81R afe moved from open position POS.4 to a posiﬁon just
short of support position POS.3 (or support position POS.2 for small-diameter
disks). At step S86, controller 300 sets signal FRONT to high (H). At step
S87, controller 300 begins counting signal L. PULSE. Control then passes
‘from step S88 to S90, if S.FLAG is 1, indicating a small-diameter 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 89, 12 is stored in



connecting plate 66. Referring nowto Figs. 30-33 and 66, danper |ock
{qrechani sm 1008 is | ocked and unl ocked in response to the position of
sliding plate 75. An edge 75B" of sliding plate 75 is at a substanti al
di stance froma notch 66A of connecting plate 66 when sliding plate 75 is
bet ween position DOM-2 and position UP-1. Thus, while sliding plate 75 is
bet ween position DOMN-2 and 23 UP-1, BOock plates 64 and 65 are urged
toward the right side of housing 1000 by the force of conpression spring 68
forci ng émtegmgbwanidble SET. Addntrdl 4d)psahrdbugh step (591 emtibthe couBO@lud reabbessthe SET.
This causes optical nechanism 1006, on chassis 30, to be | ocked to base 40.
When sl i aakg. dPuring the time signal FRON is high (H) (during the looping through step S91),
timing pulley 15 is rotated counterclockwise, causing it to move to the right along rack 87D.
* Thus loading plates 81L and 81R are moved medially together. As loading plates 81L and
81R are brought toward each, clamp holders 77L and 77R converge under the urging of spring
128 so that clamper support mechanism 1010 lifts flange 115A of clamper 1009 and support it.
At step S92, motor 250 is electromagnetically braked for 50 msec by setting signal FRONT
and signal REAR to high (H). Note that the values 12 and 75 are just short of the values used
to count to positions POS.3 and POS.2, respectively. The reason for using a value in SET
that is smaller than the pulse count required to separate loading plates 81L and 81R exactly
enough to support the disk is that if detection errots 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 S95 in which
controller 300 begins counting pulses of signal P. PULSE. Control loops through step S96

until 3 pulses are counted



n UP-1- to 05|t|on UP-23.edge 75B" engages notch 66A turnlng
-Egahggﬁlng plate 26 count ercl 6ckwi se agai nst the forée -of cogpre?shons1n
spring -68. Lock plate 64 is thereby -noved toward the.leftf side o ou g
1000, and lock plate 65 toward the right side of hou3|ng 1000, caus;ng .
engagenment tips 64A, 64B, and 65A to di sengage fron1ho|gs 40A- 40C of. afion'
40 and hol es 30A - 30C of chassis 30, respectively. Thus:freed,dln.p03|41
UP-2, optical mechanism 1006 is elastically supported by |ower danpers

[ I d 47, a vertical
and upper danpers 44. Referring to Figs. 10, 45, an 7,
transggrt rregﬁani sm 1007, raises and | owers base 40, with the attached

opt.ical mechani sm™1006, between an up padsition (Fi g. 47) and a down

Posi 41 on, opt el oo motg laer s deivel & heioh SO, At i D Lo

posi tion, optical_mechani sm

clear the wayignekPiUBeand elgnmtfP DWN dde sMetothig(HY for SORRES, s@ﬁtﬁmﬁbﬂ“ 1007

raises and | gygrs ef%%tsromagﬂeu\é/gllly Eraked 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
L 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 $102-S108, controller 300 moves sliding plate 75 from position
DOWN-1 to position DOWN-2. At step $102, controller 300 sets signal P.UP
' to hlgh (H) causing motor 251 to begin moving shdmg plate toward the right |
side of housing 1000. ‘Control loops through step S103, until signal P, REF
goes low (L), ind_icéting the arrival of sliding plate 75 at the reference
position. At step S104 controller 300 sets signai P.UP to low (L) and signal
P.DWN to high (H) to cause motor 251 to begin ‘moving sliding plate 75.
toward the left side of housing 1000. Control loops through step S105 until
signal P.REF 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
_SIOS signal P.UP and slgnal 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 3
If values for m and n are not identical at step S71, control proceeds to
step S72 where controller 300 checks the output D.LOCK from optical sensor
229, which indicates the position of lower disk lock shaft 156. If signal



I's supported at its forward side on guide pins 45A and 45B and at its rear
end on ranp channel 48'. Ranp channel 48 is cut out of a stainless steel
guide plate attached to base 40 at the rear end thereof. CGuide pins 45A and
45B rest in ranp channels 75A°" and 75B' in bends 75A and 75B, respectively,
of sliding plate 75. Ranp channel 48' rests on pin 47, inserted in an
opening in a vertical extension 75C in $2iding plate 75 Base 40, with
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moved to position POS(4). Once stocker 1011 has been brought to the specified position,
controller 300 sets internal memory variable n (which indicates the current stocker position)
equal to m.

At step S75, controller 300 checks to see if D.FLAG(n) is 1 to confirm whether a disk
is at position POS(n). If D.FLAG(n) is 1, indicating that there is a disk in position n of
stocker 1011, controller 300 proceeds to steps S86-S92 (described above) whereupon loading
plates 81L and 81R are moved from the open position POS.4 to the support position POS.3 (or
position POS.2 for small-diameter disks), and disk-D, d is brought to the eject position.

If, at step S75, D.FLAG(n) is 0, controller 300 moves loading plates 81L and 81R
from open position POS.4 to disk receiving position POS.1 in steps 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, al(gmg 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 engaggd with rack
87D, causes 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, conﬁ:oller 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



24 Shafts 136A-186C, screwed into main chassis 90, guide:the left and right
movenent -of sliding plate 75. - Shafts 136A-136C pass through channels "75H
in sliding pl-ate 75. Shafts 136A-136C have w de heads to.hol-d skiding plate
75 adj acent 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,

whi ch rotates on shaft 92 projecting upwardly from main chassis 90. Another
gear 184B of gear nmenmber 184 neshes with a gear 71, which in turn neshes

- wWith a gear 72. Gear 72 in turn nmeshes with a |large dianeter gear of gear
el ement 73. A small dianeter gear of gear elenent 73 nmeshes with a | arge

di anmeter gear of gear elenment 74. A sns8 | di anmeter gear 74A of gear el enent
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shafts that i ta mmdrfnmslybw tovPOVWNe; while! that bDstepyT852-S88ii 16 el S 90.
-rrlhg[]? f ore, rﬁ(')c;[nzli tﬁﬁﬂ (g;f) ]98%-22, 5t}1et I;rans u?é Q;SS icsiclaliti%lalr,] gasp lcgrg ebe7 ?eelnefb;' and
comparing Pigs. 68 and 72. At step S85, controller 300 sets M.FLAG to _
-READY and control returns to the main routine. _ |
In step $72, 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 méchaﬁism for this condition is
to transport the disk to a position where shutter 120 is opened and theﬁ moving
it inward again until the reference position, at which shutter 120 just closes,
is reached. Disk D,d is then -moved again to the stock position. At step S110,
controller 300 checks the number of retry attempts made. In steps S111-S117,
operations identical to those in steps S86-S92 are carried out, with loading
plates 81L and 81R being moved from the open position POS.4 to support
position POS.3 (for large disks or POS.2 small disks). Then, in steps S118-
S122, operations identical to those in steps S93-S97 are carried out, with
sliding plate 75 being moved from position UP-2 to position DOWN-1, and
optical mechanism 1006 and lower disk lock shaft 156 being moved to the
“down position and the unlock position, respectively. - '
In steps S123-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, controller 300
sets sfgnal FRONT to high (H), starting disk transfer mechanism 1001 s0 that
it moves disk D, d toward the front of housing 1000. Control loops through
step S124 until signal S.CLOSE goes low (L), indicating the disk has pushed
shutter 120 open. At .step S125, controller 300 sets signal FRONT to low (L)



A shutter wheel 58, attached.to-a top of gear. menbef: 184, periiodically
interrupts a-li-ght beam of "an optical sensor 233; supported on- a bracket
181, as gear -nenber 184 rotates, to generate a series of signals (sliding
plate motion pul se signal, P. PULSE, described below). This series of
signals is used by a cantroller to determne the position of sliding plate
75. Referring now also-to Fig. 66, horizontal portions GlL of ranp-channel s
75A° and 75B gui de pins 45A and 45B of base 40, without lifting them as
sliding plate 75 noves between a position DOM-2 (shown in Figs. 34 and 35)
and a position DOAWN-1 (shown in Fi gs.eg% and 37). Thus, base 40, with
optical nmechanism 1006, remains in th YHown position (optical nmechanism

ol ayback  poord sl REAR'S R (B el ibyis i B E RaRB. Sosfkobom 1 and
posi ti on UPdien(lodyss theoughistep!8126 until fiped S. GBOSEthaRes 10 Iﬂi_g(ﬁe(l-l)'agﬁilnfmA and 458
are lifted by,.sl opi ortions G2 of ranp channels 75A" “and 75B', thereby
lifting opt ‘Fatlﬁgéggﬁﬁ%ﬁfﬂ%@é‘?s e plossd iraypopsestocthy savsest efediskeen
gaisi_dte isog i gg’n}lﬁngﬁgpgigfém%ldﬂ%ﬁ eb&enighi (5! coittbife: 300 Wedfis cHinfl 41)
signal L . PULSE at step S127. Controller 300 checks S.FLAG(n) at step
S128 and if it is 1, indicating a small disk, the -\“ral'ue 200 is stored in internal
variable SET at step S130, otherwise, the value 160 is stored in SET. Control
loops through step S_131 until the count value reaches the value of SET
indicating the disk has reached the stock bosition. At step S132, controller 300
sets signal FRONT and -signal REAR to high (H) for 50 -msec,
electromagnetically braking motor 250.
In steps S133-S137, controller 300 moves sliding plate 75 from position
DOWN-1 to position UP-2. First, at step S133, controller 300 sets signal
P.UP to high (H). Control loops through step S134 until signal T REF goes
low (L) as sliding plate 75 moves rightwardly. When signal P . REF goes low
(L), controller 300 begins counting signal P. PULSE at step S135. Control
loops through step S136 until the count value reaches 45, indicating that
sliding plate 75 has reached position UP-2, and control passes to step S137.
At step S137, signal P.UP and signal P.DOWN are set to high (H) for 50
msec, electromagnetically braking motor 251. .

. Steps 8138-8}42 perform the same operations as éteps S45-S49 in

which controller 300 moves loading plates 81L and 81R to open position |
POS.4. Since this procedure is described in detail above, it is not repeated
here. After step S142, controller 300 passes to step S72 where D.LOCK is
checked. If the disk lock error occurs after the retry operation described above
is repeated three times, controller 300 proceeds from step S110 in Fig'. 74 to

~ step S86 in Fig. 72 and Disk D, d is brought to the eject position.
| When an E/L key is entered during stand-by mode, a disk, in -the
storage location corresponding to the E/L key pressed, is retrieved and brought
to the playback poﬁition. ‘Por example, if E/L key 1 is pressed in stand-by



25 rémain in horizontal portions G3 and optical mechani'smremains in the up
position (optical nmechani sm 1006 .is shown i.n the up. position in Fig. 47) :
for disk playback.” In the up position, opti.cal necharism 1006 is. at the

| evel of a lower surface of disk D, d in the playback position and mount ed
on the upper surface of turntable 102. Therefore, thereuls no needto
displace disk D, d, as in a tray-type disk player, to pllay disk D, d back.
As can be seen fron1|nspect|on gui de. 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

I ndi cates approximately 0.231 mm of

mode, controller 300 sets constant m to 1 at step S14 as described above.
Controller 300 then proceeds to step S70 (Fig. 72) to step S150 (Fig. 75),
where M.FLAG is qhecked. 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 pr_esséd, control passes
from step S151 to step S152. Steps $152-S157, perform the same operations
as steps $86-S92. Therefore, in steps $152-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
detalls are, therefore, not repeated. Thus in steps S158-S162, controller 300
moves sliding plate 75 from position UP-2 to position DOWN-2. In steps
$163-166, controller 300 brings disk D, from the playback position, to the
eject position following a procedure identical to that of steps S63-S66 and the
details are, therefore, not repeated. At step $169, M.FLAG is set to EIECT,
and control returns to the main routine. _

If, at step S151 described above,l the values for m and n differ,
controller 300 proceeds to step S170 (Fig. 76). Steps S170-S210 perform the
same operations as steps S111-S142. Thus, loading plates 81L and 81R are
moved from open position POS.4 to a position just short of supporf position
POS.3 (for large disks, POS;2 for small-diameter disks); sliding plate 75 is
moved from position UP-2 to position DOWN-1; disk D, d, is moved from the
playback position, to the stock position; sliding plate 75 is moved from
position DOWN-1 to position UP-2; and loading plates 81L and 81R are
moved to the open position POS.4. Controller 300 then proceeds to step S72 .
(Fig. 72). From step'.S72, operation proceeds through steps $73-S92 where
stocker 1011 is moved to POS(m) and loading plates 81L and 81R close
around the disk. Control proceeds to S93 through s109where sliding plate 75
is moved from UP-2 to DOWN-1 lowering lower disk lock shaft 156't6 unlock



jveh i di n late 75. A shutter piece 75G on agbend on sliding
g?gfgegg,oﬁnf;L?Lpgspa l'i ght beam gener at ed. and sensgq.by opp;cay sensor
237 on main chassis 90. Thus, optical sensor 237 detects ‘a re.sggﬁpest
position of sliding.plate 75 at the point where shutter piece thguri "
ceases to interrupt the lLight beamas sliding plate 75 qgves to the o?
of position DONN-1 or just interrupts as sliding p[ate:7_|nnves RIS
position UP-1. This reference signal, generated by optical senggg ceaées O
signal P . REF. Signal P. REF goes |ow (L) when shutter plege ceases 10
interrupt the |ight beah1generated_by optical sensor 237 an gogstergined
the beamis interrupted. The positions ¢ sliding plate 75 are de

o Count 79, e, B0 10T o) S b 1 7
et t v dl y AOFHS gisindn seps F98-$1095 ths sk imoveaclo/tb eledH paGis, U7 19
ngffi gﬁ' E%S,Jé‘%%ﬁ‘ﬁgfq% ﬁgzift Fi%%%ékeﬁl zltg(:zlqllinr}g’l‘lﬁ)énaz:éantr?ol rlefunpl): 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 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
5150 of Fig. 75. At step $220, the status of M.FLAG is checked. In this case,
M.FLAG = EJECT, so control to procee_ds to step S221. At step S221 control
‘branches step S20 if the values of m and n are the same, indicating that the
E/L key pressed corresponds to the current stocl&er position. In steps S20-S40
to S41-550, disk D, d is brought from the eject position to the playback
Jposition, clamped, loading plates 81L and 81R retracted to release disk D, d;
the disk player plaéed in standby mode, and control returned to the main
routine.
| If, in step S$221, the values for m and n are not identical, controller 300
proceeds through steps $222-5S236, which perform the same operations as steps
. S20-S34 described earlier. That is, in steps-8222-8236, 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 S237 (Fig. 79), controller 300 outputs high (H) at signal P,UP
causing sliding plate 75 to begin mbving to the right side of housilig 1000. At
step 5238, controller 300 begins counting signal 7. PULSE. Control loops
through step S107 until the count value i'eac_:hes 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, electromagneticalijr braking motor
251. As a result of sli&ing plate 75 being moved to position DOWN-1, lower



unting: 20 pul ses. Slldlng pl.ate 75 is p05|t|6ned -at. position UP-1
E;tﬁ;vfgg sllglng Elate 75 to the.right until signal P . REF goes IfgégL;S
and stopping after counting 27 pul ses of .signal P: POLSE.: Sl |n]9tpr
s positioned at position UP-2 by halting a rightward nnverent a 1809
counting 45 pul ses. 26 Referring to Figs. 2 and 49, c c arrperb % Ldo
clanps disk D on turntable 102. O anper 1009 incl udes a clanper aﬁ_d o
with a bottom surface to which a ferromagnetic plate 111, IS ﬁttac ed.
clanp support 115 has a flange 115A top and a shaft 115B whic pas;se;sts
through an opening 80G in |oading chassis 80. Flange 115A taperZ aI 5
perineter. Shaft 115B is insertably fix8d to cl anper base 100. cl anpi ng

sheet of conuisksIoer shife1 6136 itfe ﬁ’rﬂ&ﬁéﬂ&éﬁl&ﬁ, permitting disk D, d to be moved
’ to the stock position.

Stepé 5241-8260 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 position; 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 (Rig. 72). From step S72, operation proceeds
through steps $73-S92 where stocker 1011 is moved to POS(m) and loading
plates 81L and 81R closed around the disk. Then control proceeds to steps S93
through S197 where sliding plate 75 is moved from UP-2 to DOWN-1
lowering disk lock shaft 156 to unlock the disk and lowering optical
mechanism 1006 to clear the way for movement of the disk. Then, in steps
-S98-S109, the disk is moved to the eject position and lower disk lock shaft 156
locked again. Flnally control returns to the main routine.

When an externally connected computer 303 (Fig. 67) sends a read
: command, cohtrol proceeds from step S9 to step S18 in the main routine

shown in Fig. 68. The various mechal_ﬁsms 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 optical 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, th_e. signal is sent to externally connected cdmputer' 303 via -
interface circuit 302. Once the reading of the specified file is complete,
controller 300 stops signal processing circuit 307 and servo circuit 308.
M.FLAG is then set again to STAND-BY and controller 300 returns to the
main routine. )
Referring to Figs. 68, 80, and 81, if, while in stand-by mode,
controller 300 does not receive a read command from computer 303 for a
prescribed interval, for example, 10 minutes, then controller 300 proceeds
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1009 when supsmppors pésition POS. 3 (for Mirge dftks, RREHRE PO BRS! small-diameter -
-shaped disks); sliding plate 75 is moved from position UP- 2to position DOWN-I
disk D, d, is brought from the playback position, to the stock position; sliding
plate 75 is brought from position DOWN-1 to position UP-2; and loading
plates 81L and 81R are moved to open position POS.4. Control branches from
step S302 to step $303 if signal D.LOCK is low (L) In step S303, M.FLAG

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

If signal D.LOCK does not Pass to a low state at step S302, indicating
that it is misaligned, then controller 300 proceeds to step $304 (Flg 81). In
steps S304-5335, controller 300 moves the disk toward the front until shutter
120 opens and then returns it to a point where shutter 120 closes again,
thereby registering the disk agam 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
8304-8336 are identical to the operations performed in steps $110-S142
descrlbed above, so the descrlptlon is omitted here.

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

Referring to Fig. 84, a third 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



.cross section. A spring 128 urges clanper holders 77L and 77R together to
.snugly enbrace flange 115A. Flange 115A fits preci sely 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
cl anper 1009 at 0.3 mm above disk D. Referring to Figs. 42-45, clanper
support nechani sm 1010 supports clanper 1699 above di sk D responsively to
novenent of .l oadin | ates 81L and 81R as follows. Wen | oading platg5581L
and 81R aﬂlé*AFo -aThe sollersateisupprytedom shiafis 40R0Mwardsiexare oNtifings .

UII t . . .
42 and 43 I - dj angt er 27 di sk suypport position (PCS.3 shown in
Figs. 44 éﬁ‘g qgﬁﬁfdg‘ﬁ%%b"?g&e&éfﬁlyﬁemé&ﬁ bigusingjust smalj-digmetes rRllens4t e but such
gui de gr oQy §frakddinent hits 830&50%%%‘ from a production cost standpoint. By using large rollers

and small rollers in an alternating pattern, it is possible to achieve nearly the same result with

fewer components, thereby reducing production cost while effectively preventing inward
flexure of timing belt 14.

"Referring to Fig. 85, a fourth embodiment of drive-side disk guide 1002 also provides

¥ | low friction support of timing belt 14. In this embodiment, the distances between 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
horizontai configuration in which CD's are inserted, stored, and transported with tl"_leir
recording surfaces horizontal, an alternative embodiment could be a vertical configuration. In
a vertical configuration, timing belt 14 would be optimally located on the upper sicfe, 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.



hol ders 77L, 77R without affecting danper hol ders 77L and 77R The force of
spring 128 brings clanper holders 77L, 77R together causing supports 77A,
~77A to hold clanper 1009 0.3 nm above disk D in the playback position.
Referring now also to Figs. 46-49, optical nechanism 1006 is raised to the
up position. Next, loading plates 81lL end 81R are separated (an open
position, PCS. 4 shomn in Flgs 48 and 49). In the open position, respective
pins 78, 78 g 3 81R press agai nst respective ends of
gui de grooves per hol ders 77L and 77R apart agai nst

the force of spri W&ovih@ﬁhmsﬁ&miﬁt%‘?eﬁﬁon iy ifiplemenedaase fl-ange

115A. d anper, 1009 is en attracted to magnet, 105 of turntable 102
cl anpi ng di sﬁmﬂg?}'emgﬁ&tﬁf‘ OWEYer: - %B@M@@HUPBGEMLWHW 9 ates 81L

S B e AR oy o W1t S 5
When this haplg¥efs, since no disk Dis- present on turntable 102 in the up
posi ti on, In the embodiments described above, the disk is transferred by a drive
belt system. However it Is clear from the description that the invention can be
applied to disk players with other transport mechanisms. For example, =
device the holds the disk by the disk edges by means for rollers or a movable
tray-type support could be used. Such altsrnative embodiments are considered
to be in the scope -of the present invention. |
In the embodiments described above, the clamper is moved and held to
the turntable by means of magnetic attraction. However it is clear from the
 description that the invention can be applied to disk players that employ other
mechanisms for moving a clamper to the turntable and urging it against the
furntable surface_. For example, the lifting mechanism could also incorporate
4 spring or other mechanical means for forcing the clamper toward the
turntable, with a bearing to isolate the means for forcing from the rotating
clamper, as well as the means for lifting the clamper. Such alternative
embodiments are considered to be in the scope of the present invention.
Having described preferred embodiments of the invention with
reference to the accompanying drawings, it is to be understood that the
invention is not limited to those precise emliodiments. and that varions changes
and modifications may be effected therein by one skilled: in the art without
departing from the scops or spirit of the invention as defined in the appended

claims.




cl am?)e%r{QO_SLi_i_all-Laa—ed 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
pi ece 7 e “\m“mntol der 77L i.ndicates clanmp errors the outer

peri matim‘!‘\mu ading plates 81L and 81R An optical sensor 234, on
| oadi ng chassits 80, detects the position_of shutter piece 77L'. Optical
sensor 234 generates a | oading plate ouPér nost position detection signal

(QUT) which ini’éti&dHiﬂ?g' wel H when supports 77A, 77A are tightly held
t oget her around fl ange g and at a low | evel (L) when supports 77A, 77A

are noved apart. Rétérdiskglayery dompiising: 51, supports 77A, 77A have . _
wedye- shaped cross gﬁgﬁtﬁi&m If flange 115A is forced upwardly or '
downwar dl y, suppor & DRYIR % Riayback position in fixed relatiorstheestonappen i f, when
optical nechani sm &f E@m{% p | tﬂiﬁ?nnﬁ i sk D.is njsaligned
with respect to turntable 1 %ﬁ‘ﬁ}&é}%%%rig, ffgg&m Q,&ll@énaﬂip]gynb%r dl'y
agai hst ~cl anpROSIiN®Y9 causi ng _
means for releasing said disk in said playback position, whereby said
disk is unsupported by sai¢ means for supporting: '
& turntable, connected to said chassis so that said turntable is movable
in a first direction toward said disk in said playback position;
first means for moving said turntable in said first direction toward said
disk in said playback position: :
a clamper, ‘for pressing said disk against said turntable, movably
connected t0 said chassis; and
second means for moving said clamper toward said disk in said
playback position in a direction opposite said first direction,
2. A device as in claim 1, wherein said second means for moving
includes means for releasing said clamper '
3._ A device as in claim 2, wherein sald second means for moving
includes a magnet in said clamper. _
4. A device as in claim 1, wherein said second means for moving
- includes & magnet in said clamper,
3. A device as in claim 1, further comprising:
said clamper having one of a piece of ferromagnetic material and 2
magnet;
said disk having first and second disk surfaces:
said turntable having a turntable surface and another of a piece of
| ferromagnetic material and a magnet; |
said first means for moving being effective for moving said turntable
to a position where said turntable surface is substantially in contact with first
disk surfacs; '



28 supports 77A, 77A to spread apart. This wll cause the QUT signal to go

JOWIndICnL nd|t|on Note that, in the up position of optical
nechani s mﬁlmmn "de surface of turntable 102 and the | ower surface of
di sk D preti el ¢ c#ineide. Therefore, normally, the novenment of turntable

102 to the up position should not raisgpdisk D at all. Note also that as
cl anper 1009 is attracted t.owar d turntable 102 due to the nagnetic force of

magnet 105, and sipge.there is oply 0.3 of, cl earance above disk D,
cl anper hol ders 7‘78‘%i $eFR0d medng, Tor Jpeviag g{g@w&atmmy fospeelansiogesnid f cl anper

1009 is | owerchuthpep; t he surface of disk D. Therefore, unless |oading plates
81k and 81R have been brought to the open position POS. 4, the output from
optical sensor ‘means for supporting said clamper prior to a releasing thereof:

said clamper being in a supported position when said ¢lamper is
supported by said means for supporting and
said second means for moving including supporting smd clamper
sufficlently close to said second disk surface to cause sald one of a piece of
ferromagnetic material and a magnet to be sufficiently attracted to said another
of a piece of ft_:rtomagnetic material and a magnet to cause said clamper to
move toward said disk.
~ 6. A device as in claim S, further comprising; .
~means for lifting said clémper away from said first disk surface;
- sald means for lifting including a lifting element with a sliding surface;
said means for lifting also including means for moving at least a portion
of said lifting element in & direction pérpendicular to said first direction and
such that a portion of said clainper ‘tides along said_' sliding surface
and is lifted thereby.
7. A device as in claim 6, further comprising;
sald means for moving including third means for moving said clamper
away from said disk in said playback position in saxd first dxrectxon-
said disk has a center hole;
said turntable has a spindle for passing through said center hole when
said spindle is aligned with said center hole; and
&t least ons of said second and third means for moving inclnding means
for detecting a misalignment between said spindle and said center hole.

- 8, A device as in claim 7, wherein said means for detecting a _
misalignment includes means for detscting a movement of sald clamﬁet
resulting from a force e:tertec_l on said clamper by said spindle when said first
means for moving moves sald turntable. )



234 should remain in the high (H state even when optical nechani sm 1006
has m)vem", ' i on. Thus, the output fromoptical sensor 234
(signal 'ﬂ" MEE’"‘ to detect clanping errors between .clanper 1009
and turntablg& 102.» ekring now to Fig. 65, signal OUT goes |low (L) when

| oadi ng pl ates 81L and 81R separate beyd3d the point where a | arge-dianeter
di sk can be supported between timng belt 14 and friction belt 12 at

posi tion POS. 3. Andeviccas\inclaim & wherein aridangans for degacting @ mevement eAs3idn of
ot her positions of |oading plates 81L and 81R ving laterally fromthis

r ef er encelqmpartineadesmeans Tor detestinggrmgyrmacnt ghsaig elemeRy 11 pul ses-of

signal L. PULSE, position P%§ identified. Positions POS 1-PCS. 3 are
represent ed, ripBdevice|as ng CTEIMPUEs of signal L. PULS E as

| oadi I
to Fo. T o el negesad Sl B frberie LB e e T

- said means for lifting including a lifting element with a lifting surface;

said lifting element being slidably connected to said chassis to slide in a direction
. perpendicular to said first diliection;

said lifting surface having a portion substantially inclined with respect to a plan of
said disk; and

a portion on said clamper for engaging said lifting surface portion and for riding

_ along- said lifting surface portion when said lifting element slides with respect to said
chassis, whereby said clamper is lifted away froﬁl said second disk surface.

11. A device as in claim 10, further comprising;

said means for lifting including third means for moving said clamper away from said
disk in saic} playback position in said first direction;

said disk has a center hole; -

said turntable has a spindle for passing through said center hole when said spindle is
aligned with said center hole; and

at least one of said second and third means for moving including means for detecting
a misalignment between said spindle and said center hole.

12. A device as in claim 11, wherein said means for detecting a misalignment
includes means for detecting a movement of said clamper resulting from a force exerted on
said clamper by said sﬁindle when said first means for moving moves said turntable.

13. A disk playback device for 'playing back a disk, comprising:

a chassis; |

said disk having a recording surface and a back surface;

a supported in a disk in a playback position of said disk playback



151, a base plate 154, and a stocker body 150. Stocker plates 152A-152D are
d hserﬁm‘mmnnﬂﬂM||Wrespective slits of stocker body 150. Sheets 153, of
t_hen*_ : ) A he same used as a case lining to protect roppy’

di sks, *i s adthedi v& y* bonded to top and bottom surfaces of stocker plates
152A- 152D and top plate 151. Sheets 15364re fol ded and w apped around

‘forward ends of stocker plates 152A-152D and to -
| p plate 151. Stocker 1011
r enovabl desiogport s 29 a total of four disks (not shown in the draw ng)

at a pitch of 3 mm between top plate 151 and.stocker e '

st oreg d|t sk |d§;1drflk<!§j being &mﬁﬁﬁﬁwm‘ﬁlﬁl@iﬁ TEH E‘%é@@e %‘ll éagtﬂe}alﬁrzil ! ,SAt
second stored dis Is stored between stocker plates 152A "t hi
stored did4%€CHADst or ed bet ween st ocker P and 1528 Athird

said playback position being in fixed relation to said chassis;
a tumfable-, movably co_nnected to said chassis, having a support surface;
means for holding said turntable in a first position toward which said back surface
. faces when said disk is supported in said playback position;
. means for moving said turntable in said first direction to a second position whereat
said support surface contacts said back surface;
‘a clamper having a clamping surface;
means for supporting said clamper so that said clamping surface is held away from
said recording surface; and
means for moving said clamper toward said recording surface and urging said
clamping surface against said recording surface when said turntable is in said second
position, whereby said disk is frictionally engaged with said support surface.
14. A device as in claim 13, further comprising:
means for moving said disk to said playback position from an eject position; and
means for inserting said disk at said eject position from an outside of said disk
player.
15. A device as in claim 14, wherein a direction of said moving.said disk to said
playback position is perpendicular to said first direction.
16. A device as in claim 14, further comprising:
said clamper having one of a piece of ferromagnetic material and a magnet;
said turntable having another of a piece of ferromagnetic material and a magnet;

said means for moving said clamper including means for releasing said



pl qtesmurth stored disk is stored between stocker plates
.;SZC and mmg“wmmmo projecting upwardly from main chassis 90, pi S
mserted“ A to guide stocker 1011 along a vertical path of
movenent . *Nuts 464, *164R (nut 164L is hidden in the draw ng) engage screws
167L, 167R that rotate on shafts 165L, 18bR, respectively, projecting

upwardly from main chassis 90. Thus, rotation of screws 167L, 167R nobves
st ocker Xldnipergand cally. A stocker vertical transfer nmechani sm 1012,

| ocat ed bel ow st ock 1011, dri, ] . ; .
; uppor ]E _eslt bé tmm_é_grr amomgwgli g@ﬁ’i&éﬁ%@é?‘?’%ﬁ}@g &B“r‘%ﬁ%‘%ﬁ?ﬁg‘%‘éﬂ‘/\}’?ﬂt‘%“
ress-fitted wor ear 62. A gear 119} 16 .
170, "has Wt ngppsrnsui cigpferontprrg nrae it MR dt e By P
" 62. ear n Ay ; Y
Goar 107 4Capraendt Pathalulfd Baghf il kifoRhy P aRler AR Bk MOREP B e R 2,
168L- mes %ﬁoﬂa&ﬂe@c PERFHal 81 a magnet to cause said clamper to move toward said disk when

said clamper is released.

17. A disk playback device, comprising:

a turntable having a disk mounted thereon;

a clamper, on a side of said disk opposite said turntable, for clamping said disk to
said turntable; '

supporting means for supporting said clampef at a first position away from said disk
prior to a clamping of said disk; and |

said supporting means including means for releasing said clamper, whereby said
clamper is freed to move toward said disk.

18. A device as in claim 17, further comprising:

a chassis;

said turntable and said means for supporting being connected to said chassis;

said disk having a recording surface;

said support means including a first engagement element being movably connected to
said chassis and movable in a direcﬁqn parallel to said recording surface;

said support means also including a second engagement element connected to said
clamper; :

said first engagement element engaging and moving said second engagement element
when said first engagement element is moved in a first direction, said moving of said second
engagement element being effective for moving said clamper away from said disk; and

said first engagement element releasing said second engagement element when said

first engagement element is moved in a direction opposite said first direction.



which in turn neshes with a gear 168R Gear 168R meshes with a gear 167A

attached to g i se rotation of screws 167R and 167L | owers
st ocker 10111mﬂmm1mwmﬂmm\n se rotation of screws 167R and 167L rai ses
stocker 1011. *A $huttelf nentrer 173 rotates on a shaft projecting upwardly
frommain chassis 90. Shutter nenber 1gg3 has a gear 173A, on its |ower

surface, that neshes with a gear 168A coaxially connected to gear 169L.

Rot ati on of shutt ?Em . ' egt ed by, optical sensors 238 and 239
and used to deter?ing"ngex‘E e 38&3’%8&?’“?@«% & L epgagement slememtr 1011. A
shutter piecénchii®® projects froman edge of shutter nenber 173 and slits:

S1-S4 in shutter migoer 173 divi de shutter nember 173 at 90 degree

i ntervals. Shutt ep Figgéurface substantially incunﬂd With respect.to said Iecording
. surface;

said séconq engagement element being guided by said lifting surface to
movs said second engagement element and, thereby, move said clamper away
from said disk. .

20, A device s in claim 19, further comprising:

said first engagement element including a detecting surface substantially .
inclined with respect to said recording surface such that said detécting surface

- and said lifting surface form oppositely directed angles with respect to said

recording surface; : : -

seid disk having a center hole; _

a spindle on said turntable for insertion into said center hole when said
-gpindle is alighed with said hole;

means for inserting said spindle in said cenier hole; | i

means for pressing a portion of said clamper against sald detecting
surface when satd spindle hole is not aligned and said center hole.

21. A device s in claim 17, further comprising:.

said disk having a center hole; '

a spindle on said turntable for insertion into said center hole whin said
spindle iz aligned with said hole; | . |

means for inserting said spindle in paid center hole; and

means for detecting a nﬂsa_ﬂgnment of said between said center hole
and said spindle by detecting 2 movement of said clamper, '

22. A device as in cleim 21, wherein:

said disk has a back surface and a recording surface;

said means for inserting moves said spindle toward sald disk to insert

' sald spindle and presses sald spindle against said back surface when said center

hole is not aligned with sald spindle;



30 1¥3B and sSIits bJ. brare detected by optical sensors 238 and 239,

J &spec | ock base 155. Optical sensor 238 generates a

stocke“ mlyam& ion signal (S . REF), when shutter. piece 173B
a

i nterruptsc generated and detected by optical sensor 238.
Signal S. REF goes h| gh when stocker 1811 is brought to a position above

di sk hol ding position POS(1). POS(1) of stocker 1011 corresponds to an
alignment of the dj,gk- | Ng._spaceg between to at 51 and stocker plate
152A with a disk ?%@@43@# f'%gmo E Ld mﬁg@w @eeer stocker
posi tion si ghale prior.to AQB)easd=8f fuid blak E,g; %aer 1011 passes one of positions
PO&( 1) - POS(4) , thgq@l gnal goes low (L). Thus, position POS(1) is detected

by movi ng the st o88id menssfordefeatingi is cEfoetine toletecp@s igogsiat movemensf t er
signal S . ositi POS(3), and
POS(4) are det e&%ppﬁé}%’ts’%ﬂ%}&%@ fid Sahir, sai%%-regu%g Hoverment |
_ being caused by said recording surface pushing against said clamper as a result
of a pressing of said spindle against said back surface.



1011 *further and counting second, third, or fourth changes in signal S .
P3S, respectively. Referring to Figs:" 12,53, and 55, a disk |ock nechani sm
1013, prevents disks, held in stocker 1011, from novi ng out of stocker

1011. An upper disk lock shaft 158 projects downwardly froma | ower surface
of top cover 3. Upper disk |ock shaft 1588 passes through spindl e hol es of

di sks stored in stocker 1011. A_|lower end of upper disk |ock shaft 158
extends to a position slightly ]()IﬁI%P#ﬁ)Y%@ C&%per surface of a disk D
being tran §§mi nto stocker 1011 as shown in Fig. 55. Upper disk |ock
shaft 158A§ ~ovenent of the disks above the di sk D being

o R AR O Mo P A phPoRE o] ERefpipaee
A LA I ) AP Bt s gac s

of the disk (D). A spindle inserts through a center hole of the disk to align the disk with the
turntable. A clamper (1009) is held above the disk (D) on a side of the disk opposite the
turntable (102). The clamper (1009) is supported close enough to the disk (D) that when the
turntable (102) is in the raised position, a magnet (105) in the turntable (102) exerts a
substantial force on a piece of ferromagnetic material in the clamper (1009). When the
clamper (1009) is released it clamps the disk (D) to the turntable (102). By bringing the
clamper (1009) and turntable (102) to the disk (D) rather than moving the disk (D) toward

one or the other, no space is required for the displacement of the disk (D) in a direction

perpendicular to its surface.

Fig. 13



=,per%1tt|ng | ower disk |ock shaft 156 to.nove vertically. Lower disk
shaft 156 noves between a | ock position and an unl‘ock position. In the
31 position, a tapered upper end of |ower disk |lock shaft 156 fits into
upper disk |ock shaft 158 (see Fig. 53). i{hthe unl-ock position, |ower disk
| ock shaft 156 is |owered away from upper sk | 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 | ower disk |lock shaft 156. A sheet 157, of conpressed
urethane, is attached to the upper surface of | ower dISk |.ock shaft 156 tQ
hel p avoi d possi bl e di sk damage. T

Atd%@Lndlsk | ock shaft 156 rides on a shaft 155A of disk | ock base 15 %&;L
|
| ock




Fo-arse and | ower |ower disk |ock shaft 156, disk | ock nmechani sm 1013
indludes a lock release arm 172 rotatably supported by a shaft 183 of disk
lock base 155. Lock release arm 172 has a pressing portion 172A that
engages upper surfaces of projections 156A at a base of |ower disk |ock
shaft 156. Spring 178 applies a clockwi se rotating force to | ock rel-ease
arm 172 sufficient to overcome the f&8d of spring 159 thereby forcing

| ower disk |ock shaft 156 to its |owernost position. Arelay plate 96 noves
toward the front and rear guided by integral guide grooves 96C, 96C that _
engage pins 97 on main chassis 90. A rear-facing surface 96A of relay plate
96 pushes agai nst an engagenent portion 172B of |ock release arm172 to
rotate | ock rel’ease arm 172 countercl ockwi se against the force of spring
178. An engagenent portion 9ABn a-l@er surface of relay plate 96 engages
Wi th a cam surface 75D, having)s aces Clyga on an edgfoqb sliding plate

75 (visible in Figs. 52, 54 ﬁ.\o ~Ryg 128




Referr¥ing nowto Figs. 12 and 52-59, |ower disk |ock shaft 156 is
positioned responsively to the position of sliding plate 75. Wen sliding
plate 75 is in a position DOM- 2, engagenent portion 96B of relay plate 96
is engaged with surface Cl1 of camsurface 75D. In position DO 2, as shown
in Fig. 53, lock release arm172 is ryptgated to a position in which it
exerts no downward force on |ower disk |ock shaft 156. Thus, in position
DOM-2, |ower disk |ock shaft 156 is seated in upper disk |ock shaft 158,
the | ock position, held there by the force of spring 159. 32 When
sliding plate 75 noves toward the right side of housing 1000 (toward the up
position of opt.ical nmechanism 1006), engagenent portion 96B _

1002 \

© FIG-3



Bf rekay plate 96 follows sloped surface C2 of cam surface 75D, noving
relay plate 96 toward the front of main chassis 90. As engagenent portion
96B foll ows sl oped surface C2, |ock release arm 172 rotates cl ockw se under
the urging of spring 178, forcing |ower disk |ock shaft 156 gradually
downwar d. Wien sliding plate 75 reachgg posi tion DOAN-1, shown in Fig.
54, engagenent portion 96B of relay pl P 96 rests on surface C3. Lock

rel ease arm 172 halts at the angle shown in Fig. 55, and |ower disk |ock
shaft 156 is held at the unlock position, permtting disk transfer. As
sliding plate 75 is translated further to the right side of housing 1000,
engagenent portion 96B of relay plate 96 is pushed rearward by inclined
surface C4. Lock release arm 172 rot.ates counterclockwi se, and | ower disk -
| ock shaft 156 begi ns novi ng upwardl'y under the urging of spring 159. Wen
sliding plate 75 reaches a position,UP-1, own in Fig. 56, engagenent
portion 96B is held by the approxy&ﬁ area of sloped surface 4,
in

™M
-




~Shi chsl ower disk |ock shaft 156 noves. upward to the position indicated in
Fig. 57. Wien sliding plate 75 reaches a position UP-2, engagenent portion
96B engages with surface C5, which is aligned with surface CL. At this
point, as shown in Fig.- 58, lower disk |ock shaft- 156 has reached the | ock
position again, where it fits into ugp  disk lock shaft 158. A shutter
156B, projecting fromlower disk |ock aft 156, indicates when | ower disk
| ock shaft 156 reaches the | ock p05|t|on Shutter 156B interrupts a |ight
beam generated and detected by an optical sensor 229, attached to disk |ock
base 155 when |ower disk Iock shaft 156 is at the unlock position. Opti cal
sensor 229 generates a disk |lock signal (D. LOCK), which is high when |ower
di sk 1 ock shaft 156 in the unl ock position. Wen sliding plate 75 is at .

- position UP-2 or position DOMNN-2, |ower disk |ock shaft 156 is at the | ock
position, as described above. However, if disk Dis not positioned with its
center hole aligned with |Iower disk |lock shaft 156, |ower
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~83 disk lock shaft 156 is bl ocked by disk D, preventing it fromreaching
the lock position. |If disk locking is not properly achieved, vibrations can
cause disks to shift out of place withi.n stocker 1011, possibly causing
damage to the disks by | ower and upper disk | ock shafts 156 and 158 which
nove vertically within stocker 1011. Signal D. LOCK is used to detect such
di sk-1ocking errors. Referring to Figé/8460-64, 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 froml oading chassis 80. Flaps 120A, 120A, -
projecting radially froman axis of rotation of shutter 120, bl ock
‘insertion aperture 1A on front panel 1. A pinion :




~gear 120B, subtends a 180 degree are about the axis of rotation of shutter
'120. Material, such as felt or conpressed 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 | oadi ng
and ejecting operations. A shutter arm 121 rotates on a shaft 122
projecting perpendicularly fromthe | /B4 surface of | oadi ng chassis 80. A .
spring 125 urges shutter arm 121 in a countercl ockw se direction, as viewed
fromthe top. A rack 121A on the bottom of shutter arm 121 neshes with

pi ni on gear 120B. Thus, shutter 120 opens and closes responsively to the™
rotation of shutter arm 121. A pin 123, fi xed on the upper surface of the
| oadi ng plate 81L, engages with side surface 121B of shutter arm. 121
responsively to novenent of plate 81L. Referring now also to Fig. 65, the
angl e of shutter 120 changes responsively to the position of |oading plate
81L. Referring to Fig. 60, when

- -

11F -

~12A
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-Foadi ng pl ates 81L and 81R are positioned at disk receiving position PCS. 1,
pin 123 of loading plate 81L rotates shutter -arm 121 cl ockwi 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 it to the open positi-on.
This allows a disk to be inserted intg | nsertion aperture 1A 34 The
i nsertion of disk D causes |oading pl {% 81L and 81R to separate.. As
| oadi ng plate 81L noves to the left side of housing 1000, pin 123 noves
away fromshutter 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 surfa 43sk D, as shown in Fig. 64. Pin 123

1006
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-gontinues to nove away from side surface 12113 of shutter arm 121. Once
disk 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
is rotated counterclockwi se to a position where its side surface 121B
engages wi th bend 80F of | oading chassis gg When shutter 120 is in the

cl ose position, disk insertion through iME&rtion aperture 1A is prevented.
Shutter 120 cannot rotate past the close position in which flaps 120A point
downwar dl y "because an arm supporting rack 121A is supported by bend 80F,
preventing further rotation of shutter 120. Thus, insertion of another disSk _
is blocked. A shutter piece 120C, on the upper part of shutter 120,
interrupts a |ight beam generated by an optical sensor 235, on loading ~ ~
chassis 80, to det@23Bke cl osure of tter4@®20. ‘The closure of shutter
120 is indicated by- 'sh.ué;er cl ose_st3i@#\(S. CLOSE) gener at e?ﬁgAODt i cal
sensor 235. Signal S.CL p hutter 120 clos{.

S




-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
pl ayer. The disk transfer position is determ ned by counting the nunber of
pul ses fromthe output (signal L. PULSE) of optical sensor 232 described
above. Wien a large dianeter disk Dis inserted and transported to position
P1, flap 120A falls away fromthe upper H8ace of disk D, closing shutter
120. This causes signal S.CLOSE to go high. Play position P2 and stock
position P3 are determined for a large dianeter disk D by counting pul ses
fromsignal L. PULSE. For play position P2, six pulses are counted. For
stock position P3, 160 pul ses are count eg or e >qul ltgjaneter disk d

35 1011 | .




-play position P2 is indicated by 46 pul ses of signal L. PULSE and stock
position P3 by 200 pul ses of the sane signal. Referring to Fig. 67, a drive
control circuit 1015 includes a systemcontroller 300 (preferably a

m croprocessor) having a ROM a RAM and an 5 interface circuit.
Control |l er 300 receives user input frqu&'rmde-keypad 301, with E/L key 1 -
E/L key 4, which a user presses to connénd controller 300 to eject and | oad
di sks. stored in positions 1-4 of stocker 1011, respectively. Controller 300
is also connected to a conputer 303 via an interface circuit 302.
Controll er 300 inplenents mechani sm operations corresponding to node 10
key entries and conmands from conputer. 303 according programm ng descri bed
in the flowmharts 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 generates and applies signals FRQ\and REAR to notor
drive circuit 304, '




-5 ¥ to control cause drive notor to nove the disk toward the front and
rear, respectively, and to cause drive notor 250 to open and cl ose | oadi ng
pl ates 81L and 81R, respectively. Mtor drive circuit 304 applies a drive
voltage to drive notor 250. WWen signal FRONT goes high (H), a drive
voltage is applied by notor drive cirqﬁik 304 to rotate timng pulley 15

cl ockwi se. 20 When signal REAR goeg %igh (H, a drive voltage is
applied to by notor drive circuit 304 to rotate timng pulley 15 in the
count ercl ockwi se direction. Wien both signals go high (H, the output from
motor drive_circuit 304 is short- circuited to el ectromagnetically brake —
mot or 250. en both si Heouipmt ot jye notor ot Ve
circuit is|pan open |leagf state to allow the 25 notor 25Q to fregpheel .~
Optical sefsors 237 d 233 apply signals P. REF and P. PUL
respectivellly, to copfroller 300. In response tqggjgnals P .
PULS E, cont.roller /300 generates and appliei/si s P.UP and P

andj P .
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fo notor drive circuit 305, to control the position of sliding plate 75.

Mot or 30 drive circuit 305 outputs a predeterm ned drive voltage to
not or 251 of optical 36 nechanismvertical transport nmechani sm 1007 of
Fig. 10. Wen signal P.UP goes high (H, a drive voltage is output to nove
sliding panel 75 toward the right sidei®fgshousi ng 1000. When signal P. DWN
goes high"(H), a drive voltage is output to nove 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
not or 251. When both signals are low (L), the outputs are put in an open™
| ead state fo aIIoanqton. 51 to freewheel
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©ptical sensors 288" 239, and 229 apply signals S. REF, S. PCS, and D ..
LOCK, respectivell, to controller 300. In response to these signals,
controller 300 gegnerates and applies'signals ST.UP and ST. DWN to notor
drive circuit 306, which drives notor 252 of stocker vertical transfer
mechani sm 1012. When ‘si gnal ST. UP goes:pJg¢ .a drive voltage is output
to nmove stocker 1011 upward. When signa [err] DWN goes high (H), a
drive voltage is output to nove the stocker downward. Wen both signals are
high (H, the output frommotor drive circuit 306 is short-circuited,

el ectromagnetical ly braking notor 252. Wen both signals are low (L), the™
notor | eadsyare opgned,fo permt notor 252 to freewheel . When a power
supply is offf, Con.rbﬁl r 300 is connected to a backup powe Eaupply not *° ~
shown in thg dramn}g)}é that flags in nmenory indicating stpwher posf|tion,
presence of lidi sks Hnd jghsk sizes are saved. The read S|gnal gner at el by

optical piclup 2 |§_an |eg to a signal 77L L
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processing circuit 307 via an RF anp 309. After EFM denodul ati on, de-

I nterl eaving, error correction and ot her usual operations are perforned,
the signal is sent to conputer 303, which is connected externally, via an
interface circuit 302. Based on a servo error signal, obtained fromoptical
pi ckup 2, servo circuit 308 control§”§ focus servo, tracking servo, and
feed servo of optical pickup 2. Thi 6ntro| causes a |light beam generated
by optical pickup 2, to follow data tracks on disk D. Signal processing
circuit 307 and servo 37 circuit 308 are connected to controller 300,
and control operations are performed based on the operating node. Referring
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R= 1,v2, 3, or 4). Four flags, D. FLAG n) (D.FLAGE1)-D.FLAG 4)), one for
each stocker position, indicate the presence of disks in respective ones of
t he hol di ng positions POS(1)-P0OS(4) of the stocker. Four other flags,

S. FLAG(n) (S.FLAG1)-S.FLAG 4)), indicate the sizes of the disk stored in

t he respective ones of the hol ding posiéjfsans POS(1)-POS(4). A value of 1 of
.one of flags D.FLAG n) neans a di sk occupies the respective hol di ng
position POS(n). A value of 1 of one of flags S. FLAG n) neans a disk in
POS(n) is a small- diameter disk. For exanple, if D FLAG 1) and S. FLAE 1)
are both set_to 1, then a small-dianmeter disk is stored in hol ding positiadn

PCS(l) of tIhe S[Ocken, 1= lnpnn\f evet 74 I o ing
node of thqg|device.- A ffag MFLAGis set to READY when in e disk pﬁayer"
is in the d|{sk receivihg state shown in Fig. 13. Wien a diskN\ND (or d} is
brought to |t he eject/position, as shown in Figs. 19 and 24, MNAG ij$ set

to EJECT. MWhen disk/D, d is clanped and | oading plat%ﬁ0§}L and 83R qe

br.ought to |fhe ope ///’
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posit¥on, 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, MFLAG is set to
STOCK. In the stand-by state, MFLAGis set to PLAY when disk playback is
commenced. The di sk player can be in a]?]y f a nunber of di.fferent operating
nodes to which the control programis éggonsi ve. These nodes are indicated
by correspondi ng settings of MFLAG The follow ng table sumarizes these
nodes. The ‘nodes shown for each nechani sm are not necessarily conprehensive
but are those used to characterize the operating nodes signalled by MFLAG
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38 Di sk Transfer Mechanism 1001 State Descri pti on Receive Di sk
receiving state with |l oading plates 81L and 81R in di sk receiving position
PCS. 1 shown in Fig. 13. Eject Di sk transfer nechani sm 1001 supports
disk D, d between timng belt 14 and friction belt 12 with the disk at the
ej ect position, where it can be renoved as shown in Figs. 19 and 24. Open
Di sk transfer nmechanism 1001 is in the c}|§é§\4 posi-tion, PCS. 4, where timng
belt 14 and friction belt 12 are separated fromthe outer perineter of disk

D, d as shown in Figs. 17 and 22.
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89 Loading Pl ate Qpening and C osi ng Mechani sm 1004 St ate. Description
On Rack menber 87 is engaged with timng pulley 15 keeping di sk
transfer mechani.sm 1001 in the open position PCS. 4 as shown in Fig.. 29. Of
Rack nenber 87.is noved away fromtimng pulley 15 as shown in Fig. 25.
Danper Lock Mechani sm 1008 State Description Locked Opti cal
mechani sm 1006 is | ocked to base 40 sgghown in Fig. 30.
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&nl ocked Qot'i cal nechani sm 1006 i s unl ocked from base 40 and jeI astically
supported by | ower danpers 41 and upper danpers 44 as shown in Fig. 33. ’

40 Sliding Plate 75 Position State Descri pti on DOAN- 2 Opt i cal
mechani smvertical transport mechani sm 1007 has | owered optical mechani sm
1006 t-o the down position as shown inn#aig 43. UP-2 Opti cal
mechani sm vertical transport mechanis { 67 noves rai sed optical nechani sm

1006 to the up position as shown in
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Fig. 49. danper Support Mechanism 1010 State . ~ Description Rel ease
Support rel eased on clanper 1009 and cl anper 1009 is attracted to a magnet
105 of turntable 102 shown in Fig. 50. support Cl anper 1009 is supported
at the support position shown in Figs. 42 and 43. Di sk Lock Mechanism 1013
State Description Locked *Lomerzg}a{ | ock shaft 156 is in a |ock
position as shown in Figs. 52 and 53. :
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41 v ML653-52 Di sk Insertion Error Prevention Mechanism -
1014 State .Descri ption Engaged Positioning of flap 120A is

mai nt ai ned at the angle at which flap 120A of shutter 120 engages with the
top surface of disk D as shown in Fig. 64. C osed “Shutter 120 is in a
fully closed position preventing the inse%é/i 8n of a disk into insertion
aperture 1A (see Fig. 63). Open SHi/B3r 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 Indicated by M FLAG Operating Mdes -

M FLAG
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Wechamni sm READY.  EJECT - PLAY/ STOC STANDBY K

1001 Recei ve Ej ect Open Open 1004
O f O f “On On 1008 Lock Lock
Unl ock Unl ock 75 DOVN- 2 DOVN- 2 UP- 2
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¥Yhen 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

descri bed below, is detected. Wien disk Dis inserted into insertion
aperture 1A of front panel 1, the outer edge of disk D presses agai nst
timng belt 14 and a disk guide 11E A% %@e di sk is pushed in by the user,
the outer edge of the disk slides agai 3 I sk gui de 11E, | oading plates
81L and 81R are forced apart, and pin 123, on |loading plate 81L, nobves
-allowing spring 125 to rotate shutter arm 121 countercl ockwi se. The
rotation of shutter arm 121 cl oses shutter 120. Shutter 120 is held open &as
It slides against disk Duntil disk Dis inserted conpletely-i.nto the
device. The disk is protected from damage by the conpressed urethane (or -
simlar material) adhesively bonded to the periphery of flap 120A. If a
disk is inserted as far as position PO (shown in Fig. 14 for {g | arge disk
and in Fig. 20 for small-dianeter disks), the output of optidgl sensor 236
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¢signal 1N) goes high (H) causing the control programto branch fromstep
Sl to step S2 and then to a procedure JOB LOAD. In procedure JOB LOAD, disk
D, d is brought to the .pl ayback position in steps S20-S34 as foll ows.

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

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

cl ockwi se along the left side surface of friction belt 12, and toward the
rear of housing 1000. Once the disk reaches position P1 (Fig. 16 for |large"
di sks-or position P6 in Fig. 21 for small-diameter disks), flap 120A of
shutter 120 drops fromthe upper surface.of disk D, d to the closed
position. This causes the output fromoptical sensor 235, signal S.CLCSE,
to go high (H. Controller then checks signal | N at step SZZ.OHE signal |

Nis high (H at step S22, indicating a small dianeter disk, c roller 300
sets small -dianeter disk flag S. FLAE n)
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t0"1l 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. FLAG(n) is set to 1. At step S25,
controller 300 returns signal REAR to |ow (L) and sets signal FRONT to high
(H). Control |oops through step S26 unti'é fi gnal S.CLOSE goes low (L). Wen
signal FRONT goes high (H), timng belt fﬁ of disk transfer nechanism 1001
begins rotating clockwi se, noving disk D, d toward the front of the disk
pl ayer as the disk rolls counterclockw se.. Disk D, d forces shutter 120
open toward the outside of the device. Wen signal S CLOSE goes |low (L),
controll er” 300 returns signal FRONT to low (L) and sets signal REAR to
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migh {H at step S27. At step S28, controller 300 waits again for signa
S.CLOSE to change to high (H. As a result, tinmng belt 14 is again rotated
count ercl ockwi 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.Cl(fii)s go high (H. At step S29,
.control |l er 300 begins counting the outp 8u|ses (signal L. PULSE) from
optical sensor 232 by increnenting an internal count variable once for each
pul se of signal L. PULSE. At step S30, controller 300 checks to see if
S.FLAGn) has the value 1, indicating a small disk. If S.FLAGn) is O,
indicating a large disk, then, at step S31, a value of 6 is stored in an
i nternal nenory variable, SET. If.S.FLAGn) is 1, indicating a '
smal | -di aneter disk, then controller 300 sets variable SET to 46 at step
S32. At step S33, controller 300 conmpares~he internal coung vqﬁiable W th
the value of SET and loops if SET'is high than the internfl c4unt
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variable. Once the internal count variable reaches the value of SET,

i ndicating 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 (50nmsec) el ectromagnetically braking
notor 250, stopping its rotation abruptly. As just described, the initial

| oadi ng operation begins when a disk iszgﬁ%%fted t hrough insertion aperture
1A. The.disk is drawn into the disk player and i nmedi ately brought partly
outward agai n before being drawn inward to 44 the pl ayback position. -
P2/ P7. This operation is perforned because it allows the disk to register —
predi ctably and repeatably at the reference position defined by
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the ckosing 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 reliable to place the disk in the playback position
accurately. By bringing the disk out, under the control of the disk player,
errors due to misregistration of the di;ﬁ ggring.initial i nsertion can be
elimnated. For exanple, if the user, i 6. hing the di sk inside the disk
pl ayer, 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
regi stration point, under the control of the disk player, pernits a
repeat abl e and accurate reference position to be obtained before noving the
disk to the internal posjtion. In this way, the disk is noved accurately to
position P2 for |arge diggks or P7 for small disks. Control proceeds from
step S34 to step S35. Iny steps S35-S39, '
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controller 300 noves 'sliding plate 75 fromposition DOMN-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 nove sliding panel 75 toward the right side of
housi ng 1000. Control |oops through step S36 until the output from optical
sensor 237 (signal P. REF) goes IOM/ﬁ&)4indicating that sliding plate 75
has shifted to the reference position’signall ed by optical sensor 237.
Referring nonentarily to Fig. 66, the reference position of sliding plate
75 is just to the right of position DOM- 1, between position DOM-1 and
position UP-1. At this position of sliding plate 75 plate 40, optical -
mechani sm 1006, is in the up position. Additionally, |ower disk |ock shaft
156 is in the urlock position. After signal P . REF goes low, a process i's "
begun in step S37, in which an internal counter variable is increnented for
each pulse of signal P . PULSE. The internal counter variable is conpared
with the nunber 27 at step S38. Control |oops through step S38 until the
counter reaches 27. '
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45 Referring nonentarily to Fig. 66, during the |oop through step S38,
sliding plate 75 noves fromthe reference position to position UP-1, during
which tinme base 40, with optical nechani sm 1006,.- noves to the up position
and | ower disk |lock shaft 156 noves partially toward the. |l ock position.
When the counter reaches 27, where inqug | ate 75 reaches position UP-i,
control passes to step S39. At step S39, anal P. UP and signal P. DOMWN go
hi gh for 50 nsec, el ectromagnetically braking notor 251 to stop it quickly.
Disk D, d, which is in the playback position, is nounted on turntable 102,
because of the novenent of optical mechanism 1006 to the up positian. Thus;
magnet 105 on turntable 102 attracts clanper 10009. )
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As shown-in Figs. 69 and 70, at step S40, controller 300 checks signal OUT
fromoptical sensor 234 to determne if clanper holders 77L and 77R are
properly clanmped about flange 115A. |If clanper holders 77L and 77R are
properly clanped, as indicated by a | ow state of signal QOUT, control.
branches to steps S41-5S44 where slidingglgie 75 is noved from position
UP-1 to position UP-2. At step $41, contr er 300 outputs high (H at
signal P.UP. At step S42, controller begins increnenting an internal

counter variable for each pulse of signal P. PULSE. Control |oops through
step S43 until the counter variable reaches the.value 18. During the |oop ™
t hrough step $S43, sliding plate 75 noves toward the right of the disk '
pl ayer. Wien the.. counter variable reaches 18, indicating that sliding -
pl ate 75 has reached position UP-2, control proceeds to step S44.- At step
$44, signal P.UP and signal P.DOM are set to high (H for 50nsec,

el ectromagnetically braking notor 251. At position UP-2, optical nechanism
1006 is in the up position, and
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Fower *di sk | ock shaft 156 is entirely in the |ock position shown in Fig.

59. In addition, the |l ock on.optical

mechani sm 1006 s rel eased as shown in

Fig. 33, and rack nenber 87 is brought to a position where it engages w th
control l er 300

nmoves | oading plates 81L and 81R fromthe support. position PCS.3 (for |arge

timng pulley 15 as shown in Fig. 29.

di sks or support position PCS. 2 for :
timng belt 14 and friction belt 12 clanp disk D, d at its edge, to the

In steps S$S45- $49,

33/88 smul | - di anet er di sks), where

open position POS. 4 in which timng belt 14 and friction belt 12 are noved
controll er 300 sets signa

to high (H), causing timng pulley 15 to rotate count ercl ockw se.

apart to free the disk.

First,

at step $45,
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As slirding plate 75 noves fromposition UP-1 to position UP-2, rack nenber
87 noves to cause gear 15C to engage with rack 87D. Thus, as timng pulley
15 rotates countercl ockw se, |oading plates 81L and 81R are noved |aterally
as descri bed above. At the instant that timng pulley 15 begins rotating,
timng belt 14 is engaged with the outg&l erinmeter of disk D, d. This
applies a clockwi se rotation force to D, d, but, since disk D, dis
-held on turntable 102, disk D, d remains in place despite the nonmentary
tangential force applied to it. Wen signal OUT goes low (L), controller
300 begins counting signal L. PULSE at step S4%. Control | oops through step
S48 until the count value reaches 11. During the |oop, the |ateral
advancenment of | oading plates 81L and 81R causes cl anper holders 77L, 77R ~
to separate. Wth the separation of ‘cl anper holders 77L and 77R, the
support on clanper-1009 is rel eased, pernitting clanper 1009 to nove under
the force of magnetic attraction, to-
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tfurntable 102, clanping the disk. After the count value reaches 11, the-
point at which | oading plates 81L and 81R are at their nost open (lateral)
positions (PCS.4), signal FRONT and signal REAR are set to high (H) for 50
nsec at step S49. Thus, at step S49, an el ectromagnetic braking force is
applied to stop notor 250. Then, at stgp S50, node flag MFLAG is set to
STAND-BY and control is returned to the>8 n routine in Fig. 68. An error
resulting in msclanping by clanper 1009 can be caused by cl anper support
115 novi ng upward, spreading apart clanper holders 77L, 77R, and causing
signal OUT to go high (H) as discussed above. If this occurs, contro
branches from step S40 to step S51 in which controller 300 checks a
nunber of tines an error correction routine (the routine to be described " -
i nstantly) has been executed. In steps S52-S56, sliding '
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A7 plate 75 is returned fromposition UP:1 to position DOMN-2. At step S52,
controller 300 sets signal P.DW to high (H causing sliding plate 75 to
move to the left of the disk player. Control then |oops through step S53
until signal P . REF goes high (H). Wen sliding plate 75 noves beyond
position UP-1, optical nechani sm 1006 i gmered and | ower disk |ock shaft
156 is |lowered.and then raised again to 1/ e lock position. At a point just
short of position DOMN-1, signal P . REF goes high (H) and control advances
to step S54 where controller 300 begins counting signal P. PULSE. Control
| oops through step S55, until the count value reaches 20, indicating that
sliding plate 75 has reached position DOAN2, whereupon control passes to
step S56. At step S56, signal P.UP and signal P.DOWN are set to high (H "~ -
for 50 nsec, electromagnetically braking notor 251. At step S57, controller
300 sets signa
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ERONT*to high (H), noving disk D, d toward the front of housing 1000.
Control then proceeds to step S26. Thus, when a clanping error occurs, disk
D, dis returned to the front (the position in which flaps 120A are open)
and the registration procedure of steps S26-S28 performed again, finally
bringing the disk back to the,playback_.3 8§4tion. Thi s procedure serves to
elimnate offsets in the disk playback:g tion caused by vibration or

ot her .causes, resulting in inproved reliability in clanping of disk D, d.
Referring now also to Fig. 71, if after three consecutive executions of the
error correction routine beginning at step S51, msclanping still occurs, ~
control l er 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 DOM-2. The description of steps S59-S62 is
omtted since the details are identical to those of steps S53-S56 descri bed
above. In steps S63- :




%66, tontroller 300 brings disk Dto the eject position P6 shown in Fig. 19
(smal | -di ameter 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. PULS E. Control |oops through
step 48 S65 until the count val ue reaches 105. When signal FRONT goes
high (H, timng belt 14 of disk transigsgB4nechani sm 1001 starts novi ng di sk
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, signal FRONT and signal REAR are

set to high (H) for 50 nmsec,
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&l ectfomagnetically 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 ej-ect position, is renoved, spring 127 brings | oadi ng

pl ates 81L and 81R toward each other to disk receiving position POS. 1
(Fig. 13). The novenent of |oading plate 81L causes the output from optical
sensor 236, signal IN, to go low (L). Co¥t/88l branches fromthe main |oop
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 S4. Control proceeds to step Sl1
if signal INis low, indicating that the disk has been renoved fromthe ~
ej ect 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 main | oop (steps Sl-
S10) at step S5 and continues to nonitor for disk insertion, disk renoval,
ej ect/l oad key actuation, read commands fromthe conputer, or an absence of

251 —;



& 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 sanme nunber as the current
stocker position is pressed, controller 300 brings the disk, stored in that
stocker position, to the eject position if a disk D, d is present at the
stock position or the. playback position40f84a disk D, d is 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 if
there is a disk D, d in the eject position or the playback position, then ™
control ler 300 noves that disk to a stock position, noves stocker 1011 to
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position corresponding to the E/L key pressed, and brings the specified
disk to the eject position. If no disk D dis present in the specified
position, then controller 300 stores the disk that is in the eject position
or the playback position, in stocker 1011. After stocker 1011 is
transferred to the specified position, hﬁﬂging pl ates 81L and 81R are
brought to the disk receiving position. 3 h E/L key 1-E/L key 4 is
pressed, controller stores a correspondi ng nunber (from1l 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 nenory variable m
and control passes to JOB E/L. If E/L key 2 is pressed, control branches
fromstep S6 to’step S 15 where the value 2 is stored in internal nenory = -
vari able mand control passes to JOB E/L. If E/L key 3 is pressed, control
branches fromstep S7 to step S16 wheré the value 3 is stored in internal
menory variable mand control passes to JOB
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E/L. Ff E/L -key 4 is pressed, control branches fromstep S8 to step S 17
where the value 4 is stored in internal nenory variable mand 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 determ ning whether the E/L key4p/84ssed corresponds to the current
stocker position. If the values are identical, controller 300 executes
steps S86-S92, in which |oading plates 81L and 81R are noved from open
position POS.4 to a position just short of support position PCS.3 (or

support position PCS. 2\for snall-di r disks). At p- S86, controller
300 sets signal "FRONT t oNhi gh (H) At st S87, c roll en300 begins T
counting signal L. PUS E It§§ Hom step S88\to S90, if
S.FLAGis 1, indicating a smal I a r...dl sk. |Jontrol passes fromstep S88
to S89 |fSFLAG|SO 1 Oaly -
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di aneter disk, or to step S90 if S.FLAG 1, indicating a snall-dianeter
disk. In step S90, 75 is stored in internal variable SET. In step S89, 12
is stored in 50 internal variable SET. Control |oops through step S91
until the count value reaches the SET value. During-the tinme signal FRONT
is high (H (during the |ooping thrpugh4 p S91), timng pulley 15 is
rotated -counterclockw se, causing it to e to the right along rack 87D.
Thus | oading plates 81L and 81R are noved nedially together. As |oading

pl ates 81L ‘and 81R are brought toward each, clanp holders 77L and 77R
coriverge under the urging of spring 128 so that clanper support mechanism’
1010 lifts flange 115A of clanper 1009 and support it. At step S92, notor
250 is el ectromagnetically 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 val ues used
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f'o colint to positions PCS.3 and PCS. 2, respectively. The reason for using a
value in SET that is smaller than the pul se count required to separate

| oadi ng pl ates 81L and 81R exactly enough to support-the disk is that if
detection errors cause a pulse to be mssed, the spacing will still be
smal | enough to support the disk. Contr g é 300 noves sliding plate 75
fromposition UP-2 to position DO 1 ﬂeps S93-397. At step S93
controller 300 outputs a high (H) level at signal P.DWN, causing nmotor 251
to begin noving sliding plate 75 toward the left side of housing 1000.
Control |oops through step S94-until signal P. 'REF goes high (H),

i ndi cating that slidi plate 75 ha ived at the rence position.
Early in the traverse oRsliding at fromUP,Z to 1, danper |ock -
mechani sm 1008 | ocks opti ani’'s ggo fase 40 and ading plate
open/ cl ose nechanisn11004'§is gs menbgry 87 fromtimng pulley 15.
As soon as rack nenber s tiqri ng pulllley 15, - spring 127 pulls
| oadi ng pl ates 81L andn ey - th tifjng belt 14 and friction
belt 12, of disk transfén S , tar e lought—to (ggtlons in which
disk D, dis supportedﬁb t e tiofjof sliding m
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pl ate*75 causes | ower disk |l ock shaft 156 to descend, and when sliding

pl ate 75 noves beyond UP-1, optical mechanism 1006 is noved downwar d.
Control passes to step S95 in which controller 300 begins counting pul ses
of signal P. PULSE. Control |oops through step S96 until 3 pul ses are

count ed 51 indicating that sliding %525? 75 has arrived at position
DOMN-1. At step S97, signal P.UP and sighal P.DWN are set to high (H) for

- 50nsec, so that nmotor 251 is el ectromagnetically braked. At position DOAN 1
of sliding plate 75, optical nechanism 1006 is |owered and | ower disk | ock
shaft 156 is |lowered to the unl ocked position. This permts disk transfer ~
within stocker 1011. In steps S98-5101, controller 300 brings a stored disk

D, d from
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&tockér 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 frort of *
the disk player. At step S99, controller 300 begins counting signal L.
PULSE. Control |oops through step S100, until the count val ue reaches 259

i ndicating the arrival of disk D, d at ‘L’ﬁﬁ ej ect position. At step S101,

si gnal FRONT and signal. REAR are set t'é gh (H for 50nsec '

el ectromagnetically braking-notor 250. In steps S 102-S 108, controller 300
noves sliding plate 75 from position DOMN-1 to position DOMN-2. At step
S102, controller 300 sets signal P.UP to high (H) causing notor 251 to e

begi n noving sliding ate toward t Lght side of ng 1000. Contr ol
| oops through step S103N\wuntil sigrfal H N\REF goe ow (LN indicating the -
arrival of sliding plate e reffrence, posttion.” At st S104 S
control l er 300 sets signal<P. Rl ow|(Lwahfd signal P.DWN to high (H) to
cause notor 251 to begiipRvin 1Ddi plQtp| 75
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t'oward the | eft side of housing 1000. Control |oops through step S105 until
signal P . REF goes high (H. At step S106, controller 300 begins counting
signal P . PULSE. Control |oops through step S107 until the count reaches
20 indicating that sliding plate #5 has arrived at position DOM-2. At step
S108, signal P.UP and signal P. DOMWN are sﬁé to high (H for 50 nsec,

el ectromagnetically braking notor 251. A& ‘%ep S109, MFLAGis 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 fromoptical sensor 229, which
i ndicates the position of |ower disk |ock shaft 156. If signal = 52
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D.LOCK is low (L), indicating that |ower disk |lock 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 key 4 is pressed, stocker 1011 is noved to position
POS(4). Once stocker 1011 has been brought to the specified position,
controller 300 sets internal menory vari4gpge 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 confirmwhether a disk is at position POS(n). If
D.FLAGn) is 1, indicating that there is a disk in position n of stocker
1011, controller 300 oceeds to ste S86- S92 (descrjhed above) whereupon

| oadi ng pl ates 81L and R are noyed fflomt he ope PCS.4 to the
r di sks), and

support position POS.3 (0 osjion PO 2
disk D, d is brought to the ej 0Si i OR , at step S75, D.FLAQEn) is
0, controller 300 noves IqadTn |Qt es] J81©@apd 81R from open position PCS. 4
to di sk receiving posiiifBN\P [ s |S7pt S79. At step S76, controller
300 sets:signal FRONT +e=hi , ugonig+rrg—puhl ey 15 starts
rotating RE N -~ _
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¢! ockwi se noving timng pulley 15, and |oading rack 81L, along rack nenber
87. At step S77, controller 300 begins counting signal L. PULSE. Control

| oops through step S78 until the count val ue reaches 82. The rotation of
timng pulley 15 with gear 15C engaged with rack 87D, causes |oading plates
81L and 81R to nove nedially together. As loading plates 81L and 81R cl ose,
spring 128 brings clanper holders 77L amg/§#4R together so that clanper
support nechani sm 1010 supports flange 115A. Wen the count val ue reaches
82, indicating that |oading plates 81L and 81R have arrived at a position
just short of disk receiving position POS. 1, control passes to step S79. AU

step S79, signal FRONRand signal re set to hi H) for 50 nsec,
el ectromagnetical ly brakng notor ~Z50. |™\steps S8~ S84, ntroller 300 '~
noves sliding plate 75 fro i on UP-2 { tion DOWN The details

of this operation are sim%ar te operawi ph in steps S52- S56, descri bed
above, therefore, the depalls Qot o :
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53 repeated. Note that even though the result of the operation of steps
S80-S84 is to nove fromUP-2 to DOMNN-2, while that of steps S52-S56 is to
nove fromUP-1 to DOMN-2, the procedure is identical, as can be seen by
conparing Figs. 68 and 72. At step S85, controller 300 sets M FLAG to READY
and control returns to the main routine.sgyggstep S72, if D.LOCK is high
(H), indicating that | ower disk |ock shaf{ 156 is not at the | ock position,
controller 300 proceeds to step S110. As descri bed above, this situation

i ndi cates m sal i gnment ‘of the disk because, if the disk is not accurately
posi ti oned, | ower disk .lock shaft 156 is blocked by the disk. As described™
above, the correction chani sm for transport the disk

condition i
to a position where shutt™gr 120 is”op ;ga\qgg t he Ving™W! inward again ~
until the reference'posith( I cP shut ™l 0 just closss, :
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i"s redched. Disk D,d is then noved again to the stock position. At step.
S110, controller 300 checks the nunber of retry attenpts nmade. I n steps
S111-S117, operations identical to those in steps S86-S92 are carried out,

wi th | oadi ng pl 81L and 81R being noved fromthe open position POS. 4 to
support position .3 (for large disks or PCS. 2 small disks). Then, in
steps S118- S122emm@per at.i ons i-dentical S/8hose in steps S93-S97 are
carried out, w't iding plate 75 being noved from position UP-2 to
positi on DOMWN-1, opti cal nmechani sm 1006 and | ower disk |ock shaft 156

bei ng noved to th! down position and the_ unlock position, respectively. In~
steps S123-S132, &ontroller 300 follows a procedure that is simlar to
steps S57 and S 4 where disk D, d. is brought to a position where
shutter 120 is ed and then back into the disk player. However, in this
case, the disk i rought to the stock position instead of position P2 (or
P7 for small disks). This procedure is as follows. First, at step S 123,
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dets signal FRONT to high (H), starting disk transfer mechani sm 1001 so
that it noves disk D, d toward the front of housing 1000. Control | oops

t hrough 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
tolow (L) 54 and signal REAR to higg,ﬁkb to begin noving disk D, d
rearward. Control then | oops through s ﬁ S126 until signal S.CLOSE changes
to high (H again, indicating that shutter 120 has just closed in response
to the novenment of disk D, d. After signal S.CLOSE goes high (H),

controll er 300 begins counting signal L. PULSE at step S127. Controller. 300
checks S.FLAG(n) at step S128 and if it is 1, indicating a small disk, the

value 200 is stored in interhal
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Variabl e SET at step S130, otherw se, the value 160 is stored in" SET.
Control |oops through step S131 until the count val ue reaches the val ue of
SET indicating the disk has reached the stock position. At step S 132,
controller 300 sets signal FRONT and signal REAR to high (H) for 50 nsec,
el ectromagnetically braking notor 250. In steps S133-S 137, controller 300
noves sliding plate 75 from position DOVN8L to position UP-2. First, at
step S133, controller 300 sets signal P.UP to high (H. Control | oops

t hrough step S134 until signal P.. REF goes low (L) as sliding plate 75
noves rightwardly. Wen signal P . REF goes low (L), controller 300 begins™
counting signal P. PULSE at step S135. Control |oops through step S136
until the count val ue reaches 45, indicating that slirding 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,

- el ectromagnetical ly braking nDtor 251.
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8t eps’S138-S142 performthe sanme operations as steps S45-S49 in which
controller 300 noves | oading plates 81L and 81R to open position PCS. 4.
Since this procedure is described in detail above, it is not repeated here.
After step S142, controller 300 passes to step S72 where D.LOCK i s checked.
I f the disk lock error occurs after thesgygiry operation described above i's
repeated three tinmes, controller 300 proceeds fromstep S110 in Fig. 74 to
step S86 in Fig. 72 and Disk D, 'd is brought to the eject position. Weh an
E/L key is entered during stand-by node, a di'sk, in the storage |ocation
corresponding to the E/L key pressed, is retrieved and brought to the

pl ayback position. For exanple, if E/L key 1 is pressed in stand-by 55

- -

FIG-55




#ode, ‘controller 300 sets constant mto 1 at step S14 as descri bed above.
Control ler 300 then proceeds to step S70 (Fig. 72) to step S150 (Fig. 75),
where M FLAG'is checked. If MFLAGis set to STAND-BY, as in this case,
controller 300 proceeds to step S 151. If mand n are identical, indicating
the current stocker position corresponds to the E/L key pressed, control
passes fromstep S151 to step S152. St @p#84S152- S157, performthe sane
operations as steps S86-S92. Therefore, in steps S152-S157, |oading pl ates
81L and 81R are noved from open position POS. 4 to a position just short of
support position POS.3 (for-large disks, or POS.2 for small disks). Control
t hen passes to step S158. Steps S158-S 162, performthe sane operations as
steps S52-S56 and the details are, therefore, not repeated. Thus, in steps "
S 158-S 162, controller 300 noves sliding plate 75 from position UP-2 to
position DOMN-2. I n steps S163-166, controller 300 brings disk D, fromthe
pl ayback position, to the .
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gject *position follow ng a procedure identical to that of steps S63-S66 and
the details are, therefore, not repeated. At step S169, 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 S170-S210 performthe sanglgﬂerations as steps S111-S142.
Thus, | oading plates 81L and 81R are noved ?ron1open position PCS. 4 to a
posi tion just short of support position PCS. 3 (for |arge disks, PCS.2 for
smal | -di ameter disks); sliding plate 75 is noved fromposition UP-2 to
position DOMN-1; disk D, d, is noved fromthe. playback position, to the
stock position; sliding plate 75 is noved from position DOM-1 to position
UP-2; and | oading plates 81L and 81R are noved to the open position PCS. 4. -
Controll er 300 then proceeds to step S72 (Fig. 72). Fromstep S72,
operation proceeds through steps S73-S92 where stocker 1011 is noved to
POS(m and | oadi ng plates 81L and 81R cl ose '

= =
2|l o
0 o nid
—Q
mnwn | A LA N
4 —t
o E 3
| IV o= s U
_./ L I
s O
VIIRE 4 )
I N e
— alddl SLall— L
. AU N — g
1 A 2 A 1
‘1N TN
‘. ©
1) Q0 0
g ™%
!—"-“
D au N
‘B’'R’
TV
| dded ]| @
AU U
‘R/R/
Tr
1A
'R/R/
Tl
CRIRY
n
™~



dround the disk. Control proceeds to S93 through S109 where sliding plate
75 is noved fromUP-2 to DOMN-1 | owering |ower disk |ock shaft 156 to

unl ock 56 the disk and | owering optical mechanism 1006 to clear the way
for novenent of the disk. In steps S98-S109, the disk is noved to the eject
position and | ower disk |ock shaft 156 | ocked again. Then control returns
to the main routine. Referring to Figs. 572849, when one of the E/L keys is
pressed while the disk player is in the EJECT node (M FLAG = EJECT),
controller 300 sets menory variable mequal to a value corresponding the
E/L key pressed. For exanple, if E/L key 3 is pressed (step S7), the val ue™
‘'3 is stored in internal
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frenmory variable m(step S 16). Controller 300 then proceeds fromthe nmain
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 MFLAG is checked. In
this case, MFLAG = 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 coP?@@bonds'to the current stocker
position. -In steps S20-S40 to S41-S50, disk D, d is brought fromthe eject
position to the playback position, clanped, |oading plates 81L and 81R
retracted to release disk D, d, the disk player placed in standby node, and
control returned to the main routine. If, in step S221, the values for m
and n are not identical, controller 300 proceeds through steps S222-S236,
whi ch performthe sane operations as steps S20-S34 described earlier. That
is, in steps S222-S236, disk D,-d is brought fromthe eject position to the
pl ayback position. In steps S237-S240, controller
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800 mdves sliding plate 75 from position DONMW-2 to position DOM-1 as
follows. At step S237 (Fig. 79), controller 300 outputs high (H at signal
P. UP causing sliding plate 75 to begin noving to the right side of housing
1000. At step S238, controller 300 begins counting signal P. PULSE. Control
| oops through step S107 until the count value reaches 17 indicating sliding
plate 75 has arrived at position 184 At step S240, signal P.UP and
signal P.DOWN are set high (H) for 50 nsec, electromagnetically braking
notor 251. As a result of sliding pl-ate 75 being noved to position DOAN 1,

| ower 57 disk lock shaft 156 is in the unlock position, permtting disk
D, d to be noved to the stock position. -
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St eps*S241- S260 performthe sane functions as steps S182-S210 descri bed
above. That is, controller 300 noves disk D, d, fromthe playback position
to the stock position; sliding plate 75 from position DOM-1 to position
UP-2; and | oading plates. 81L and 81R to open position POS. 4. Control then
passes to step S72 (Fig. 72). Fromstep S72, operation proceeds through
steps S73-S92 where stocker 1011 is nov&8/$ 8% POS(nm) 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 fromUP-2 to DOMW-1 | owering di sk | ock
shaft 156 to unlock the disk and | owering optical nechanism 1006 to clear ™
the way for novenent of the disk. Then, ijppteps S98-S 109, the disk is
noved to the eject position and HQ?PA i Zk 1 ock shaft 156 | ocked again.
Finally control retur to the maip royline. en an externally connected
computer 303 (Fig. 6 /9’ ontrol proceeds fromstep S9
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shown®in Fig. 68. The various nmechanisns are controlled, as described
above, ‘to bring the selected disk D, d to the playback position and the _
st and- by node activated. The read conmand for the specified file'is sent to
signal processing circuit 307 and servo circuit 308. The read signal .
generated by optical pickup anp 2 is. s%ﬂd %o signal processing circuit 307 -
via RF anp 309. After EFM denodul ati on & nterleaving, error correction
and other usual operations are performed, the signal is sent to externally
connected conputer 303 via interface circuit 302. Once the reading of the _
specified file is conplete, controller 300 stops signal processing circuit
307 and servo circuit 308. MFLAG is then set again to STAND BY and
controller 300 feturns to the main routiné. 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

m nutes, then controller 300 proceeds :
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58 fromstep S10- 'to step S19 to step S270 (Fig. 80). Steps S270-S301,
performthe sanme operations as steps S111-S142, descri bed above.
Thus, | oadi ng plates 81L and 81R are noved from open position PCS. 4 to. a
position just short of support position POS.3 (for |arge disks, or position
PCS. 2 for snall-dianeter dISkS) S|Id|2% g@ate 75 is noved from position
UP- 2to position DOMN-1; disk D, -d, /Yelight from t he pl ayback position,
to the stock position; sliding plate 75 is brought fromposition DOAWN-1 to
position UP-2; and |oading plates 81lL and 81R are noved to open position’
PCS. 4. Cbntrol branches from step S302 to step S303 if signal D.LOCK is | ow
(L) In step S303, MFLAG is set to STOCK at <i@p S303. Control then returns

to the mai n routine. . 121A
. 235 80
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tf signal D.LOCK does not pass to a |ow state at step S302, indicating that
it is msaligned, then controller 300 proceeds to step S304 (Fig. 81). In
st eps S304- S335, controller 300 noves the disk toward the front until
shutter 120 opens and then returns it to a point where shutter 120 cl oses
again, thereby registering the di sk agaigs/gdhe 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 descri bed above, so ghe description is omtted here.
Referring to Fig. 83, a second enbodgnent of a support for timng belt 14
provi des snoot her operatlon An engl®ss tefl on sheet 400 having a | ow

friction coefficient is vwapped arug@d [t he perigpheyak \suyface of a guide’
wal | 10D, which suppﬁptg'trnrng"beﬁt-&f-w¢hu§ Mh&#“#? ¥hg1belt 14 is
revol ved, teflon sheet {00 |l ubricageq sEidi -surfaces of
timng belt 14 and o @ ~-4-==cmmencq-- i N S
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fui 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 made from another material having a low friction coefficient. Referring
to Fig. 84, a third enbodi nent of drive-side di sk guide 1002, al so provides
|l ow friction support for timng belt 1? én this enbodi ment, small-dianeter
rollers 401 alternate with |arge-tiane %l/' 4ol lers 402 on the 59 inside

of timng belt 14. The rollers ar® supported on shafts 403. Inward. flexure

of timng belt 14 coul d jal so be eff gctji vely 1preyenpt ed by usj ng j ust
smal | -di ameter rollewns_401, but sBch gn anfrangemept hasipoof potential from
a production cost stgnddoint. By ysiind Tafgé ToRT¢rs g SWEIF-Tollers in
an alternating pattern, {it is posqi b:l qgto acllhi eve|nea thg $ane result "~
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f‘fewer *conponents, thereby reducing production cost while effectively
preventing inward flexure of timng belt 14. Referring to Fig. 85, a fourth
enbodi ment of .drive-side di sk guide 1002 al so provides |low friction support
of timng belt 14. In this enbodinent, the distances between shafts 403 of
rollers 401 are nade smaller than the dianmeter of rollers 401. Thus,
rollers 401 overlap each other. This &gggeases the interval between support
points (the points of contact between rollers 401 and the inside surface of
timng belt 14) thereby inproving the support and strai ghtness of timng
belt 14. Referring to Fig. 86, although the enbodi nent of the invention
descri bed above is a horizontal configuration in which CD s are inserted,
stored, and transported with their recording surfaces horizontal, an

al ternative enbodi nent goul d be a veTtiﬁﬁﬂ configuré§ion. In a vertica

configuration, timng It 14 woul d be imally | o@gt ed on the upper side,
and disk D would be ingerted frominsertd am aperturg %4 in front panel 1.
Disk Dwuld then ro withits tOE BYig towgrdlt Qa back of the disk
player as it is fed r ot ag\egh <1 $wo Nm G o
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provi de a-“natural feel to the user as opposed to having to push the bottom
in faster than the top of the CD. 60 End of Detailed Description Section
In the above enbodi nent, the present invention is inplenented in a
changer-type di sk player.. However, the present invention is not restricted
to this, and can be inplenmented in a single disk player that is not a
changer-type player. In the enbodi nent sé&d84cri bed above, the disk is
transferred by a drive belt system However it is clear fromthe
description that the invention can be applied to disk players with other
transport nechani snms. For exanple, a
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device'the holds the disk by the disk edges by neans for rollers or a
novabl e tray-type support could be used. Such alternative enbodi nents are
considered to be in the scope of .the present invention. In the enbodi nents:
descri bed above, the clanper is noved and held to the turntable by neans of
magnetic attraction. However it is cleaén%%on1the description that the

I nvention can be applied to disk -players at enpl oy ot her mechanisns for
noving a clanper to the turntable and urging it against the turntable
surface. For exanple, the lifting nmechani smcould also incorporate a spring
or other mechanical nmeans for- forcing the clanper toward the turntable, )
with a bearing to isolate the means for forcing fromthe rotating cl anper,
as well as the freans for lifting the clanmper. Such alternative enmbodi ments
are -considered to be in the scope of the present invention. Having

descri bed preferred eq§g§iﬂ§3¥§)of the invention- with reference to the
acconpanyi ng drawi ngs, 11U S t0 be understood_that the
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fnvention is not linted to those preci se enbodi nents, and that various
changes and nodi fications nmay be effected therein by one skilled in the art -
w t hout departing fromthe scope or spirit of the Invention as defined in

t he .appended cl ai ns. 61 What is clainmed is: 1. A disk player,
conprising: a chassis having a playback. ition in fixed relation thereto;
means, connected to said chassis, for éﬁgggrting a disk in said playback
position; nmeans for releasing said disk in said playback position, whereby
sai d - ' '
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di sk t5 unsupported by said nmeans for supporting;, a turntable, connected to
said chassis so that said turntable is novable in a first direction toward
said disk In said playback position; first neans for noving said turntable
insaid first direction toward said disk in said playback position; a

cl anper, for pressing said disk againstaﬁ@hd turntabl e, novably connected
to said chassis; and second neans for noving said clanper toward said disk
in said playback position in a direction opposite said first direction. 2.
A device as ' in claiml1l, wherein said second neans for noving includes neans
for releasing said clanper 3. A device as in claim?2, wherein said second ~
means for noving includes a magnet in said clanper. 4. A device as in claim
1, wherein said second neans for noving ' T
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*ncl utles a magnet in said clanper. 5. A device as in claim1, further
conprising: said clanper having one of a piece of ferromagnetic-nmateri al
and a magnet; said disk having first and second di sk surfaces; said
turntable having a turntable surface and another of a piece of
ferromagnetic material and a magnet; s%ig first neans for noving being
effective for noving 'said turntable td é'ﬁosition where said turntable
surface is substantially in contact with first disk surface; 62
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sai d Second neans for moving including means for rel easing said clanper.
means for supporting said danper prior to a releasing thereof; said cl anper
being in a supported position when said clanper is supported by said neans
for supporting, and said second neans for noving including supporting said
clamper sufficiently close to said secqond disk surface to cause said one of
a piece of ferromagnetic material and glﬁﬁbnet to be sufficiently attracted
to said another of a piece of ferromagnetic material and a nmagnet to cause
said clanper to nove toward said disk. 6. A device as in claimb5, further
conprising: means for lifting sadodl c{Fagey away fromsaid first disk
surface; said nmeans for lifting inclyding a lifting element with a sliding
surface; and - R r ' o
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Said neans for lifting also including means for noving at |east a portion
of said lifting elenment in a direction perpendicular to said first
direction and such that a portion of said clanper rides along said

sliding surface and is lifted thereby. 7. A device as in claim®6, further
conprising; said nean for. noving including third neans for noving said

cl anper away from said disk in said pl d¢b¥Ek position in said first
direction: said disk has a center hole; said turntable has a spindle for
passi ng through said center hole when said spindle is aligned with said
center hole; and afRaMeR@lIGer®) of said second and third means for noving

I ncl udi ng nmeans for detlecCHEaY THENRE®RYI UMBERt bet ween sai d spindle and said
' 'pséllzﬂm 7, wherein said neans for detecting a’

center hole. 8. ‘A dewfTR5as |
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fesulting froma force exerted on said clanper by said spindle when said

- first nmeans for noving noves sai'd turntable. 63 9. A device as in claim
8, wherein said neans for detecting a novenent of said clanper includes
means for detecting a novenent of said lifting element. 10. A device as in
~claimb5, further conprising: nmeans for _lifting said clanper away fromsaid
first disk surface; said nmeans for Iif?3ﬁ@ including a lifting el-ement with
alifting surface; said lifting el ement being slidably connected to said
chassis to slide in a direction perpendicular to said first direction; said
lifting surface having a portion substantially inclined with respect to a™

pl an of
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gaid-disk; and a portion on said clanper for engaging said lifting surface
portion and for riding along said |ifting surface portion when said lifting
el enent slides wi-th respect to said chassis, whereby said clanper is |lifted
away from said second disk surface. 11. A device as in claim 10, further
conprising; said means for lifting inclgydang third neans for noving said

cl anper away fromsaid disk in said playback position in said first
direction; said disk has a center hole; said turntable has a spindle for
passi ng through said center hole when said spindle is aligned with said
center hole; -and at |east one of <HOM HEW®TE) and third nmeans for noving

I ncl udi ng nmeans for detecting a nisalignnent bet ween said spindle and said

center hole. 12. A device as-fn ¢laimil, mhe%ﬁtz said neans for detecting ~
a msalignment includes nmeans| fof deFrRoMrsg 2 Qnent of. sai d: cl anper
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"ai d gl anper by said spindle when said first means for noving noves said

" turntable. 13. A disk playback device for playing back a disk, conprising:
a chassis; said disk having a recording surface and a back surface; a
supported in a disk in a playback position of said disk playback 64
device; said di-sk being in an orientatizgpgd n which said recordi ng surface
faces in a first direction; said playback position being in fixed relation
- to said chassis; a turntable, novably connected to said chassis, having a

support surface;
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mreans*for holding said turntable in a first position toward which said back
surface faces when said disk is supported in said playback position; neans
for noving said turntable in said first direction to a second position

wher eat said support surface contacts said back surface; a clanper having a
cl anpi ng surface; means for supporting7gigéj cl anper so that said clanping
surface is held away fromsaid recording Surface; and neans for noving said
cl anper toward said recording surface and urging said clanpi ng surface

agai nst said recording surface mﬂgn %%id tu;ntable is in said second
position, whereby said disk is fri Hi éﬁT? engaged with said support
surface. 14. A device as in claim13,

_ urther conprising: neans for noving
said disk to said playback position frhg an eé&&&aposition; and neans for °
; :

inserting said disk at setukne eN out si de of said disk
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45, A*device as in claim114, wherein a direction of said noving said disk
to said playback position is perpendicular to said first direction. 16. A
device as in claim14, further conprising: said clanmper having one of a

pi ece of ferromagnetic material and a nagnet; said turntable having anot her
of a piece of ferromagnetic materi al gg? a magnet; said neans for noving
sai d clanper including neans for rele said cl anper; and neans for
supporting said clanper prior to a releasing thereof in a supported
position whereat said clanper sufficiently close to said turntable that

said one of a piece of ferromagnetic material and a nmagnet is sufficiently -
attracted to said another of a piece of ferromagnetic material and a magnet
to cause said clanper to nove toward sai d di sk when ' )
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«<aid tlanper is released. 17. A disk playback device, conprising: a
turntabl e having a di sk nmounted thereon; a clanper, on a side of said disk
opposite said turntable, for clanping said disk to said turntable;
supporting means for supporting said clanper at a first position away from
said disk prior to a clanping of said disk; and said supporting neans

i ncl udi ng nmeans for releasing said claﬁﬁéﬁd wher eby said clanper is freed
to nove toward said disk. 18. A device as in claim17, further conprising:
a chassis; said turntable and said nmeans for supporting being connected to
sai d cha55|s said dISk having a recording surface; said support means -
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44ai d thassi

s and novable in a direction parallel to said recording surface;

sai d support neans al so including a second engagenent el enment connected to

sai d cl anper;

engagenent
di rection,
for noving
el enent rel
element is
device as i

said first engagenent el enent engagi ng and novi ng said second
el ement when said first engagenent elenent is noved in a first
sai d noving of said second ggenent el ement being effective
said clanper away fromsaid disk; and said first engagenent
easi ng said second engagenent el enent when said first engagenent
nmoved in a direction opposite said first direction. 66 19. A
n cl ai rrd®.o(begeyn said first engagenent el ement includes: -
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-4 lifting surface substantially inclined with respect to aid recording
surface; said second engagenent €l enent being guided by said lifting
surface to nove said second engagenent el ement and, thereby, nove said

cl anper away fromsaid disk. 20. A device as in claim219, further
conprising: said first engagenent elegﬁq% i ncluding a detecting surface
substantially inclined with respect to é‘%d recordi ng surface such that
sai d detecting surface and said lifting surface form oppositely directed
angles with respect to said recording surface; said disk having a center
hole; a spindle on said turntable for insertion into said center hole when™
said spindle is aligned with-said hole; neans for inserting said spindle in
sai d center hol e; T
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sreans* for pressing a portion of said clanper against said detecting surface
when said spindle hole is not aligned and said center hole. 21. A device as
in claim17, further conprising: said disk having a center hole; a spindle
on said turntable for insertion into said center hole when said spindle is
aligned with said hole; nmeans for inserting said spindle in said center
hol e; and neans for detecting a'nisaliaﬁﬁﬁht of said between said center
hol e and sai d spindle by detecting a novenent of said clanper. 22. A device
as in claim?2l. wherein: said disk has a back surface and a recording
surface; said nmeans for_inserting noves said spindle toward said disk to ™
I nsert said spindle and presses said spindle agai nst said back surface when,
said center holé is not aligned with.said spindle; T
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%67 satd means for inserting is operated to insert said spindle in said
center hole prior to a release of said clanper; and said neans for
detecting is effective to detect an irregular novenent of said clanper
prior to said rel ease of said clanper, said irregular novenent being caused
by said recording surface pushing agaigeyBsasai d clanper as a result of a
pressing of said spindle agai nst said back surface. :
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